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1919— Canada's  Year 

With  this  issue,  dated  January  1,  1919,  we 
welcome  in  a  new  year  which,  in  point  of  build- 
ing, construction  and  engineering  activity,  bids 
fair  to  eclipse  anything  that  has  gone  before  in 
Canadian  history.  The  war  is  over  and  won 
and  we  are  full  of  confidence  in  our  own  capa- 
bilities. The  last  four  years  has  seen  very  large 
sums  of  money  brought  into  the  country  and 
distributed  among  the  people — much  of  this, 
directly  or  indirectly,  is  awaiting  investment. 
Lastly,  building  and  construction,  which  in 
1912  and  1913  was  going  forward  at  the  rate  of 
a  half  billion  dollars  a  year,  has  for  the  last 
five  years  been  held  greatly  in  abeyance. 

We  have  the  self-confidence,  the  money  and 
the  outlet  for  both.  The  year  1919  should  be 
Canada's  year. 


Winnipeg  Builders'  Exchange  Annual 

THE  annual  general  meeting  of  the  Winnipeg 
Builders'  Exchange  was  held  on  December  17,  at 
the  Fort  Garry  Hotel.  The  programme  opened 
with  a  dinner  at  6.30  o'clock.  President  H.  F. 
Hazleton  being  in  the  chair,  diid  amoDgst  those  in 
attendance  were  Mayor  Davidson,  a  forinei-  president 
of  the  Exchange,  and  Mr.  W.  H.  Carter,  a'so  a  past- 
president,  who  is  now  president  of  the  Winnipeg 
Board  of  Trade. 

After  the  dinner  a  luunber  of  rcport.s  were  present- 
ed, and  the  financial  condition  of  the  Exchange  was 
shown  to  be  satisfactory.  Jt  was  ilso  reported  that 
twenty-nine  new  meml)ers  w'fer'e  added  during  the  year, 
the  total  now  being  166.  ' 

Mr.  Hazleton,  in  his  presidential  address  told 
briefly  how  the  Exchange  had  carried  on  during  the 
past  year — ^a  rather  dull  one  for  building  men — and 
spoke  of  the  possibilities  of  tlie  future  optimistically. 
Addresses  were  also  given  by  Mayor  Davidson,  Mr. 
Carter  and  Mr.  W.  B.  Moore,  secretary  of  the  Board 
of  Trade,  and  an  excellent  musical  programme  was 
provided. 

The  ofiiccrs  elected  were  as  follows :  H.  T.  Hazle- 
ton, president  (re-elected);  John  Sutherland,  first  vice- 
president;  N.  W.  Warren,  second  vice-president;  T. 
D.  Robinson,  treasurer ;  J.  W.  Morley,  painters'  sec- 
tion ;  F.  T.  Foxcroft,  sheet  metal  section ;  Wm.  Mc- 
Carthy, plasterers'  section;  W.  Allen,  cut  stone  sec- 
tion; A.  J.  Bonnett,  general  contractors,  section;  P. 
Muir,  general  contractors'  section.  Directors  whose 
terms  continue:  J.  H.  Schumacher,  1  year;  W.  J. 
Hilton,  1  year;  A,  Matthews,  1  year;  F.  Dowse,'l  year; 
Jas.  Mackie,  2  years ;  J.  A.  Marion,  2  years ;  H.  H. 
Eager,  2  years;  L.  R.  Barrett,  2  years;  Chas.  Dure, 
2  years. 


Soldiers'  Garden  Village 

AN  effort  to  attract  soldiers  to  the  land  has  been 
set  in  operation  in  East  Lothian  near  the  vil- 
lage of  Longniddry.  That  location  was 
chosen  because  it  has  a  railway  with  connec- 
tions for  a  nearbly  town  and  also  for  a  summer  resort 
and  the  county  seat.  It  is  on  the  main  line  from  Ed- 
inburgh to  London.  The  surrounding  country  is 
among  the  best  agricultural  districts  of  Scotland.  It 
is  also  half  a  mile  from  the  southern  side  of  the  Firth 
of  Forth.  Midway  between  the  old  village  and  the 
railway  station  the  experimental  settlement  has  been 
started.  The  main  street  branches  ofif  from  the  main 
road,  forms  a  crescent  and  again  returns  to  the  road. 
This  is  the  recreation  ground.  On  the  opposite  side  of 
the  road  is  the  bowling  green. 

The  houses  face  on  the  crescent  and  each  has  a 
southern  exposure  thus  insuring  sunshine  for  the  front 
rooms.  There  are  three  kinds  of  houses,  all  built  in 
the  same  general  style  and  diiifering  only  in  size.  The 
smallest  has  kitchen,  scullery,  bath  room  and  living 
room  all  eoibodyihg  the  latest  ideas  as  to  convertience 
and  sanitation;  Hot  and  cold  water  are  provided 'for. 
This  style  of  house  is  intended  for  a  childless  couple. 
The  next  style  has  an  additional  living  room  upstairs 
and  the  third  style  has  three  living  rooms,  two  of 
which  are  upstairs  and  all  the  rooms  are  considerably 
larger  than  in  the  other  two  styles. 

Attached  to  each  house  is  a  front  and  back  garden. 
In  each  garden  there  have  been  planted  one  apple 
tree,  six  gooseberry  bushes,  six  red  and  six  black  cur- 
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rant  hushes  and  several  rose  hushes.  'Jhc  orij^iiial 
scheme  provides  for  sixty  liouses.  So  far  twenty  have 
heen  erected,  and  are  on  what  has  been  called  Kitchen- 
er Crescent.  The  Scottish  Veterans  Garden  City  As- 
sociation before  launching'  this  experiment  visited  a 
number  of  gardc^icitics,  and  how  well  they  have  plan- 
ned this  one  Ks' shown  b^-  the  report  of  the  l^ldinburjjh 
Trades  Council  >vhich  after  j;aying  an  official  visit  pro- 
nounced the  settUm^ent  far  in  advance  of  others  of 
years'  standinj.j.  The  cost  of  erecting;  each  house  was 
£600  and  the  n^nl  i-  <ine  shiHinuf,  six  pence,  two  shill- 
ings, two  shilliii;.;-  -i\  pence  ficr  week,  accordinj;-  .In 
size  of  the  hou'-c. 

Plainly  this  movement  is  ijhihuUhropic.  Many  (ji 
the  houses  are  niomqrials  and  even  parts  of  houses  are 
of  that  character.  Gay  field  Cottage  bears  a  tablet  on 
the  staircase  to  the  effect  that  the  cottage  was  erected 
by  the  staff  and  pupiLs  of  London  Street  Public  School 
in  Edinburgh  "as  a  tribute  to  Scottish  heroes  who  fell 
in  the  Great  War."  "Craigbinning  Cottage"  has  a 
])laque  on  the  wall  with  the  following  inscription:  "In 
memory  of  Eric  James  Thompson,  Lieutenant  7th 
Royal  Scots,  killed  in  action  at  Gallipoli  on  June  28, 
1915."  One  cottage  is  erected  to  the  memory  of  the 
"Warrior"  (and  so  named)  "commanded  by  Capt.  V. 
P..  Molteno  R.N.,  in  the  battle  of  Jutland,  May  3L 
1916."  "Mohawk  Valley  Cottage"  is  erected  by  the 
members  of  the  Mohawk  Valley  Garden  City  Asso- 
ciation, Schenectady  and  Amsterdam,  New  York.  It 
is  a  memorial  to  Kitchener  and  its  memorial  stone  was 
laid  by  his  sister,  Mrs.  Parker.  Two  other  cottages, 
"Shoreby"  and  "Colorado  Springs  Cottage"  have  both 
been   built  by  contributions   from   the  United   States. 

At  about  fifteen  minutes'  walk  from  the  settlenient 
is  an  allotment  of  ten  acres  to  become,  in  time,  chiefly 
a  fruit  farm.  Already  the  jam  factory  is  being  re- 
modeled. Piggeries,  hen  runs,  bee  hives  are  being 
l)reparcd.  F.ach  man  in  the  settlement  will  have  his 
allotment  here  and  his  training.  The  chances  for  hap- 
piness to  both  children  and  adults  are  immense  and 
the  experiment  will  be  watched  with  interest. 

Life   of   Wooden   Water   Tanks  in  Railway 
Service 

INTERESTING  data  on  the  life  of  wooden  tanks 
were  given  bv  Mr.  C.  R.  Knowles,  Superintendent 
Water  Service,  Illinois  Central  R.  R.,  in  a  paper 
l)rescnted  at  the  last  annual  convention  of  the 
American  Railway  Bridge  and  Building  Association, 
rei)ortcd  in  Engineering  and  Contracting.  In  collect- 
ing the  information  letters  of  interest  were  sent  to  45 
railroads  and  27  answers  were  received. 

While  much  valuable  information  was  obtained 
from  the  replies,  the  figures  and  estimates  given  as 
to  the  life  of  tanks  were  almost  as  many  as  the  replies 
received. 

The  variation  in  the  figures  submitted  on  the  life 
of  timbers  on  various  railroads  goes  to  show  that  no 
accurate  estimate  may  be  made  on  the  life  of  tank  tim- 
ber that  will  apply  to  all  sections  of  the  country.  It  is 
characteristic  of  timber  that  it  is  more  durable  when 
used  in  the  region  in  which  it  is  grown  than  when  used 
elesewhere,  for  nature  seems  to  have  fortified  the  tim- 
ber against  decay  to  a  certain  extent  when  it  is  kept  in 
its  native  climate. 

One  railroad  reported  77  redwood  tanks  in  service 
in  California  ranging  from  26  to  48  years  old,  while  an- 
other road  reported  redwood  tanks  renewed  in  Wis- 
consin after  onlv  15  vears  of  service.    Twelve  white 
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pine  are  reported  in  service  in  Michigan  with  an  aver- 
age life  of  35.4  years,  while  it  has  been  necessary  to 
replace  white  pine  tanks  in  Missouri  after  12  to  13 
years.  A  Texas  road  reports  cypress  tanks  in  service 
as  follows : 

.".  tanks  31  years  old, 
s  tanks  :!0  years  okl. 
:i  tanks  29  years  old, 
while  several   eastern   roads  fix  the  minimum   life  f)f 
cypress  at  25  years. 

Table  1  .shows  the  life  of  310  tanks,  184  of  which 
are  still  in  service,  and  126  of  which  have  been  reliev- 
ed.  In  j)rcparing  this  tabulation  only  figures  were  used 
where  the  definite  life  of  the  tank  was  given. 
T.\BI.I-:  ]. 
Average  Life  of  184  Tanks  in  Service. 
REDWOOD 
Kailroad  ".\"  T7  tanks  Average  life  33.0  years 

CYPRESS. 
Railroad  "B"    2'.»  tanks  Average  life  28.3  years 
Railroad  "C"  2o  tanks  .\verage  life  2.^      years 
Railroail  "D"     3  tanks  Average  life  32      yiars 

WHITE  PINE 

Railroad    ".\"  24  tanks  .\verage  life  :i;<.;   >eui> 

Railroad  "E"  12  tanks  .\verage  life  35.4  years 

Railroad  "F"     4  tanks  Average  life  29      years 

Seven  Railroads  184  tanks  Average  life  30  years 

Average  Life  of  106  Tanks  Relieved. 

Cypress. 

Railroad  "B"  24  tanks  .\verage  life  27.3  years 

Railroad  "G"  10  tanks  .\verage  life  30       years 

Railroad  "D"     3  tanks  .\verage  life  32      years 

43  29      years 

WHrrE  PINE 
Railroad  "H"  27  tanks  Average  life  27. .J  years 
Railroad  "B"  22  tanks  .\verage  life  35.8  years 
Railroad  "1"  14  tanks  .\verage  life  23  years 
Railroad  "F"  4  tanks  Average  life  39  years 
Railroad  "D"  3  tanks  .Average  life  33  years 
Railroad  "E"  3  tanks  .\vcragc  life  38.3  years 
Railroad  "C"     ">  tanks  .\verage  life  27      years 

78  .Vverage  life  27      years 

YELLOW  POPLAR 
Railroad  "C"      3  tanks  Average  life  30      years 

RED  CEDAR. 
Railroad   "(""     1    tank     .\verage  life  28      years 

^•ELLOW^  PINE 

Railroad  '(.  "      1  tank     .\verage  life  29      years 

Eight  Railroads  136  tanks     Average  life  38  years 

It  will  be  noted  that  the  white  pine  tank.s  show  a 
higher  average  life  than  the  cypress  tanks  in  the  table 
of  tanks  still  in  service  while  the  opposite  is  true  in 
the  table  of  tanks  relieved.  This  may  be  explained  by 
the  fact  that  cypress  tanks  were  not  used  as  extensive- 
ly as  white  pine  tanks  U])  to  20  years  or  so  ago,  and 
on  the  roads  shown  there  are  probably  many  white 
pine  tanks  which  were  in  use  before  cypress  tanks 
were  constructed,  although  there  is  apparently  very 
little  difference  in  the  durability  of  the  two  woods. 

It  is  interesting  to  note  that  a  yellow  pine  tank  is 
shown  with  a  life  of  29  years  while  the  life  of  a  yellow 
]iine  tank  as  constructed  to-day  would  probably  not 
exceed  12  year.<.  This  difference  in  life  can  possibly  be 
explained  in  the  fact  that  the  trees  from  which  the  tank 
mentioned  was  cut  had  not  been  bled  of  the  rosin  and 
j)reservative  oils  natural  to  the  wood.  It  should  Ik 
explained  that  the  life  of  28  years  given  the  red  cedar 
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tank  (lid  not  represent  the  extreme  life  of  the  timber 
as  when  the  tank  was  taken  down  the  best  of  the 
timber  was  used  in  the  construction  of  a  smaller  tank 
which  is  still  in  use.  The  original  tank  was  constructed 
in  1870,  which  makes  the  timber  in  the  smaller  tank  48 
years  old. 

In  the  letters  received  many  records  were  given 
showing  a  life  of  only  10  to  15  years  for  cypress,  white 
pine  and  redwood  tanks.  This  was  unfair  to  the  tim- 
bers mentioned  as  the  short  life  obtained  was  undoubt- 
edly due  to  poor  selection  of  timber,  poor  construction, 
the  tank  not  being  kept  filled  with  water  or  some  one 
or  more  of  a  number  of  faults  that  would  cause  early 
decay. 


Protecting  Water  Mains,  Fire  Hydrants  and 
Valves  Against  Freezing  in  Winnipeg 

By  Mr.  T.  H.  Hooper* 

All  hydrants  immediately  after,  use  in  winter  sea- 
sons are  repacked  with  a  composition  of  tallow  and 
hemp  packing,  placed  in  the  stufifing  box  in  hydrant 
head ;  otherwise  the  operating  nut  would  be  frozen 
solid  and  the  hydrant  placed  out  of  commission.  Oc- 
casionally, through  a  faulty  drip,  the  water  will  rise 
in  the  post,  when  a  steam  boiler  is  Used  for  the  pur- 
pose of  forcing  steam  into  the  post  to  thaw  it  out. 

When  a  hydrant  is  found  out  of  repair,  the  fire  bri- 
gade is  notified,  and  when  placed  in  commission  the 
brigade  is  informed.  All  repairs  to  hydrants  are  treat- 
ed as  emergency  jobs,  and  workmen  stay  until  re- 
pairs are  completed. 

Hydrant  repairs  are  divided  into  two  classes,  light 
and  heavy.  Light  repairs  consist  of  repacking,  renew- 
ing bolts  or  nuts,  and  renewal  of  parts  which  can  be 
made  without  digging  out  the  hydrant.  Heavy  re- 
pairs are  occasioned  through  foreign  matter  being 
drawn  into  the  hydrant,  such  as  sticks  or  stones  which 
have  been  left  in  mains  at  time  of  construction  or  the 
breaking  of  post  or  valve. 

It  is  most  essential  that  in  laying  water  mains  it 
should  be  the  duty  of  some  man  to  inspect  each  pipe 
as  it  is  laid,  and  at  night  when  men  lay  off  work  to 
block  the  end  securely  to  prevent  children  from  throw- 
ing stones  in  the  pipes. 

Hydrants  are  placed  at  approximately  300-ft.  inter- 
vals on  all  new  mains  laid,  the  water  works  receiving 
an  income  from  the  city  at  large  of  $30  per  hydrant 
per  annum  to  offset  the  water  consumed  and  the  main- 
tenance of  the  hydrants. 

Considerable  trouble  was  experienced  in  past  years, 
owing  to  unauthorized  persons  operating  hydrants, 
using  at  times  alligator  wrenches  or  large  monkey 
wrenches,  and  in  doing  so  stripping  the  edge  off  the 
operating  nut,  which  is  pentagonal  in  shape.  The 
writer  was  successful  in  having  a  by-law  passed,  mak- 
ing it  a  misdemeanor  for  any  one  (except  the  fire  bri- 
gade) to  use  a  hydrant  without  first  securing  the  per- 
mission of  this  department. 

Valves 

There  are  in  use  in  this  city  at  this  time  2,360  hyd- 
rants and  4,005  valves  on  domestic  service.  Valves 
are  inspected  the  same  as  hydrants,  as  it  is  necessary 
in  case  of  a  break  during  a  fire  to  localize  the  break 
by  shutting  off  the  least  possible  length  of  main. 

Valve  repairs  are  far  more  frequent  than  hydrants, 


caused  generally  from  broken  bolts,  broken  spindles 
or  foreign  matter  such  as  sand,  stones  or  sticks  block- 
ing valve  so  as  to  prevent  it  being  properly  closed 
when  required. 

The  fire  service  water  works  system  or  high  pres- 
sure which  is  supplied  with  water  from  the  Red  River 
receives  the  same  close  attention  as  the  domestic  sys- 
tem, there  being  158  hydrants  and  298  vales. 

Water  Mains 

Water  mains  in  this  city  are  laid  at  an  average 
depth  of  7  ft.  6  ins.,  and  in  spite  of  the  intense  cold, 
frozen  mains  are  almost  unknown.  Last  year  a  main 
in  an  outlying  district  was  found  to  be  so  nearly  frozen 
that  only  a  small  stream  could  be  secured  at  the  hyd- 
rant. The  hydrant  was  left  open,  when  the  water  grad- 
ually cut  the  ice  away  and  in  time  freed  itself. 

The  only  other  case  the  writer  remembers  was 
where  a  10-in.  main  was  frozen  solid.  To  free  this 
main,  it  was  necessary  to  make  four  excavations  at  a 
distance  of  40  ft.  apart;  the  main  was  then  tapped 
with  1-in.  holes  and  thawed  out  with  steam  from  hose 
inserted  in  the  holes. 

If  water  mains  were  laid  properly  in  the  first  place 
there  would  be  very  few  repairs  required  except  in 
the  case  of  electrolysis. 

The  writer  had  occasion  recently  to  cut  out  some 
sections  of  cast-iron  water  main  which  had  been  in 
service  for  the  past  34  years,  when  it  was  found  that 
the  pipe  and  asphaltic  covering  was  in  just  as  good 
condition  as  when  laid,  there  being  not  the  slightest 
trace  of  wear.  Therefore,  if  joints  were  properly  made 
and  pipe  sufficiently  tested  prior  to  laying,  there  would 
be  very  little  interruption  in  the  distribution  system, 
guaranteeing  a  full  supply  when  called  on  in  case  of 
fire. 


Frost  Penetration  Last  Winter 

The  report  of  the  Committee  on  Frozen  Water 
Mains  of  the  New  England  Water  Works  Association, 
submitted  at  the  September  meeting  of  the  association, 
includes  much  information  on  the  frost  conditions  en- 
countered last  winter  in  various  sections  of  the  coun- 
try. Forty-three  cities  reported  that  frost  was  noted 
at  depths  of  6  ft.  or  over.  In  57  cities  the  average 
depth  of  frost  penetration  was  4  ft.  or  over,  while  27 
cities  reported  an  average  depth  of  5  ft.  or  over.  The 
greatest  depth  noted,  9  ft.,  was  at  Duluth  and  St.  Paul, 
Minn.  In  the  first  city  the  penetration  was  in  clay, 
and  rock  soil;  in  the  second  it  was  in  sand  and  gravel. 
At  St.  Paul  the  average  depth  was  7.5  ft.  Depths  of 
8  ft.  were  noted  at  Winnipeg,  Man.,  in  gravel  soil,  and 
at  St.  John,  N.P>.,  in  clay  soil. — Engineering  &  Con- 
tracting. 


On  January  I,  1919,  Canadian  SKF  Co.,  of  Toronto, 
open  a  sales  office  at  412  St.  James  St.,  W.,  Mont- 
real, Que.,  under  the  direction  of  Mr.  Geo.  Sheppard, 
where  they  will  carry  a  large  stock  of  double  row  self- 
aligning  ball  bearings,  single  row  ball  bearings,  auto- 
matic drill  chucks,  ball  bearing  hangers  and  pillow- 
blocks,  and  "Quality"  steel  balls. 


•Operatinsr  Superintendent  Winnii)eg  Water  Works;  from  a  paper  before 
National  Fire  Protection  Association. 


The  Verdun,  P.  Q.,  council  have  decided  to  ask  the 
Provincial  Legislature  for  authority  to  borrow  three 
hundred  thousand  dollars  for  additions  to  the  water 
and  electric  plants,  repairs  and  reinforcements  to  the 
Alteration  plants,  and  for  works  to  strengthen  the 
dyke  for  protecting  the  town  from  floods. 
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High  School  at  Ville  St.  Pierre,  P.  Q. 

A  Splendid  Example  of   Modern    Fireproof    Educational 
Building  Erected  for  the  Protestant  School  Commissioners 


TIIIC  West  Hill  Uiyh  School,  now  being  com- 
])leted  for  the  IVotestant  School  Commission- 
ers of  Villc  St.  I'ierre,  I'.y.,  is  an  exami)le  of 
the  best  tyjie  of  educational  buildings.  It  was 
designed  by  Mr.  D.  J.  Spence,  architect,  Montreal,  and 
is  being  constructecl  by  A.  !•".  llyers  &  Co.,  Limited, 
Montreal. 

The  building  covers  an  area  of  \55  x  90  and  con- 
sists of  a  sub-basement,  basement,  and  three  storeys, 
being  constructed  of  reinforced  concrete  on  the  Trus- 
con  system  of  the  Trussed  Concrete  Steel  Company  of 
Canada.  The  exterior  is  of  reinforced  concrete  to  the 
first  floor,  and  brick  and  cast  cement  for  the  remain- 
ing portion.  There  are  three  entrances  in  the  front 
elevation ;  the  main  entrance  is  reached  by  cement 
steps,  and  leads  to  the  ground  floor.  The  other  two 
entrances  give  admittance  to  the  basement,  one  for 
girls  and  one  for  boys.  The  feature  of  the  front  ele- 
vation is  the  large  window  space  in  the  centre,  all  of 
steel  sash,  with  12  windows  on  either  side.  Above  the 
main  entrance  are  the  words  "West  Hill  High  School," 
in  cast  cement.  The  cornice  is  of  galavanized  iron,  the 
coping  of  concrete,  and  in  addition  there  is  a  coat  of 
arms  and  urns  of  cast  cement. 

The  foundations  are  of  concrete,  with  s])read  foot- 
ings. A  small  amount  of  water  was  encountered  when 
excavating,  but  this  was  carried  off  in  the  sewers.  In 
the  sub-basement  and  basement  R.I.W.  toxement  was 
used  for  waterproofing.  All  the  interior  partitions  are 
of  terra  cotta  and  brick.  The  floors  are  of  the  Trus- 
con  metal  floortyle  system,  with  spans  generally  of  22 
ft.,  the  reinforcement  being  of  truss  bars.  The  floors 
are  of  cement  finish  and  also  of  hardwood. 

The  boiler  room,  containing  two  boilers,  is  located 
in  the  sub-basement,  with  a  fan-room,  2  coal  bunkers, 
each  17.6  x  19.6,  the  various  dejjartnients  being  sep- 
arated by  concrete  walls. 


The  basement  is  devoted  to  boys'  and  girls'  play- 
rooms, one  at  each  end ;  lavatories,  lockers,  shower 
baths,  janitor's  store,  and  a  gymnasium  in  the  rear, 
this  room  being  4H  ,x  60  ft.  and  16  ft.  high.  There  are 
sei)arate  entrances  for  boys  and  girls  to  the  basement 
from  the  rear;  these  entrances  lead  to  separate  fire- 
proof stairways,  which  are  continued  to  the  top  floor. 
The  stairways  are  enclosed  in  brick  walls  lined  with 
4  inch  buff  brick  ;  the  doors  on  each  floor,  cutting  off 
these  stairways,  are  kalomined  metal  fireproof  doors. 
The  stairways  are  of  concrete. 

On  the  ground-  floor  the  vestibule  at  the  main  en- 
trance leads  to  various  rooms  for  the  oiificials.  These 
include  jirincipal's.  mistress's,  board,  medical  examina- 
tions, masters',  writing,  coat,  secretary's,  and  sup|)ly 
rooms  and  kitchen.  A  wide  corridor  runs  through  the 
centre,  and  on  the  rear  side  of  this  are  the  rooms  pro- 
vided for  the  manual  instruction  and  domestic  science 
classes  and  a  very  large  auditorium  or  assembly  hall 
with  stage,  and  dressing  rooms  on  either  side  of  the 
stage.  A  fire  escape  of  structural  iron  is  located  on 
the  outside  of  the  building  with  an  exit  from  the  audi- 
torium. 

The  entire  length  of  the  front  portion  of  the  first 
floor  is  occupied  by  five  class  rooms,  each  about  22  x  25. 
with  coat  rooms  adjoining.  At  the  other  side  of  the 
corridor  are  also  class  rooms  and  the  gallery  of  the 
auditorium,  provision  being  made  for  a  moving  pic- 
ture machine.  There  are  dressing  rooms  on  either  side 
above  the  stage. 

.\nother  five  class  rooms  are  located  on  the  second 
floor,  while  at  the  end  of  the  corridor  is  a  store  rorjm. 
Other  rooms  on  this  floor  are  the  art  room,  chemistry 
laboratory,  and  lavatory.  The  roof  of  the  auditorium 
is  on  a  level  with  this  floor,  and  contains  a  skylight  over 
the  stage  with  movable  sections  held  in  place  by 
fusible  links.     This  roof  is  supported  by  a  steel  truss. 


Front  Elevation  of  Weit  Hill  High  School,  designed  by  D.  J.  Spence,  .Architect,  Montreal. 
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Ground  Floor  Plan  oJ  West  Hill  High  Scliool,  A.  E.  Byers  &  Co.,  Limited,  Montreal,  General  Contractors. 


while  the  floor  over  the  gymnasium  i.s  upon  huge  steel 
girders.  The  latter  are  enclosed  in  concrete.  The  roof 
drainage  is  on  the  inside. 

There  is  no  provision  for  janitor's  quarters  in  the 
main  building,  but  a  small  brick  cottage  with  slate 
roof  has  been  constructed  upon  the  rear  of  the  lot  for 
the  janitor.  This  cottage  is  built  upon  concrete  found- 
ation and  has  in  the  basement  accommodation  for 
heating  plant,  coal  storage  and  laundry.  On  the  ground 
floor  it  has  a  large  kitchen  to  be  used  as  a  combina- 
tion kitchen  and  dining  room  and  a  living  room,  while 
the  first  floor  has  two  bed  rooms  and  a  bathroom. 

The  following  were  the  sub-contractors:  steel.  Do- 
minion Bridge  Co.,  Limited,  Lachine;  plumbing,  heat- 
ing and  ventilating,  Hickey  &  Aubut,  Montreal;  paint- 
ing, Alexander  Craig,  Limited,  Montreal ;  wall  furring 
and  partitions,  Montreal  Terra  Cotta,  Limited;  roof- 
ing and  sheet  metal,  McFarlane  Douglass  Co.,  Limit- 
ed; electric  light,  A.  A.  Giddings  &  Co.;  steel  sash. 
Trussed  Concrete  Steel  Co. ;  plastering,  R.  H.  Clark ; 
electric  fixtures,  Robert  Mitchell  Co.;  wrought  and 
cast  iron,  Fred  McKay. 


contact,  on  the  haulage  drum,  which  is  made  and 
broken  with  every  revolution  of  the  drum.  The  lights 
thus  show  the  progress  of  and  the  distance  in  feet 
traveled  by  the  bucket  out  across  the  river  and  back 
again  to  the  dump.  The  numbers  under  the  lights 
show  the  hoist  operator  the  exact  digging  position  of 
the;  bucket,  and  prevent  him  from  making  a  hole  in 
the  river  bottom,  which  would  lower  the  efficiency  of 
loading.  The  indicator  also  makes  accurate  and  rapid 
night  work  possible.  The  device  was  rigged  up  on  the 
job  under  the  direction  of  G.  H.  Angell,  general  super- 
intendent.— Engineering  News-Record. 


Contracts  for  four  more  ships  under  the  govern- 
ment shipbuilding  programme  have  been  let:  Two 
steel  vessels  of  8,200  tons  to  Mullin  Bros.,  at  Prince 
Rupert,  B.C.;  two  coasting  vessels  to  Nova  Scotia 
Steel  Co. 


Electric  Lights  in  Operator's  Cab  Show 
Location  of  Gableway  Bucket 

An  indicator  board  containing  twenty-four  num- 
bered electric  lights,  set  up  in  front  of  the  hoist  run- 
ner on  the  cableway  on  the  Queenston-Chippewa 
power  development  at  Niagara  Falls,  tells  the  hoist 
runner  where  the  bucket  is  at  any  moment.  The  lights 
on  the  indicator  are  lit  through  a  circuit  closed  by  a 


At  a  meeting  held  in  Sherbrooke,  on  December  23, 
it  was  decided  to  organize  a  Builders'  Exchange,  and 
steps  are  to  be  taken  to  secure  incorporation  by  the 
Provincial  Legislature. 


The  steel  shipbuilding  department  of  the  Imperial 
Munitions  Board  has  removed  from  Ottawa  to  the 
Drummond  Building,  St.  Catherine  St.  West,  Mont- 
real. 


The  Dominion  Bridge  Co.  has  secured  contracts 
for  the  steel  portions  of  three  bridges  for  the  Canadian 
Government  Railways. 
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Advantages  and  Disadvantages  of  the  Storage 

of  Water 


—    By  Melville 

When  running  water  is  arrested  in  its  flow  the 
force  of  gravity  inimefliately  exerts  a  greater  influence 
toward  purification.  The  term  "purification"  is  used 
here  to  include  the  removal  of  any  substances  which 
detract  from  wholesome  or  attractive  properties, 
dravity  tends  to  carry  downward  the  suspended  par- 
ticles. '  A  lake,  pond  or  artificial  reservoir  is  a  large 
sedimentation  basin  and  in  it  are  precipitated  injur- 
ious substances.  The  amount  of  material  brought  to 
the  basin  is  often  very  large,  as  in  the  case  of  strearns 
which  carry  much  clay.  The  Ashokan  Reservoir  in 
the  Catskills  receives  in  flootltime  the  water  of  streams 
which  run  red  with  clay  material,  and  yet  the  water 
discharged  at  the  gate-house  contains  only  a  trace  of 
the  amount  found  at  the  head  of  the  reservoir.  Larger 
particles  settle  more  rapidly  than  small  ones.  Micro- 
scopical bodies  like  the  bacteria  settle  slowly,  but  in 
the  presence  of  larger  particles  many  of  them  are 
carried  down.  The  longer  the  water  is  retained  the 
greater  will  be  the  efficiency  of  sedimentation.  In 
bodies  of  water  like  the  Great  Lakes,  where  long  stor- 
age exists,  there  remains  no  visible  trace  of  all  the 
suspended  matter  that  enters.  In  large  bodies  of  water 
there  are  disturbing  influences  which  combat  sedi- 
mentation. Wind  and  wave  action  in  shallow  depths 
carries  to  the  surface  material  already  i)recipitate(l, 
but  this  action  is  spasmcxlic  and  the  net  eflcct  regis- 
ters a  great  improvement. 

Reduction  of  Color. 
Decolorixation  is  another  process  which  goes  on 
with  advantage  in  stored  waters.  A  great  reduction 
in  the  color  of  such  waters  occurs  after  storage  for 
several  weeks  or  months.  In  the  Hobbs  Brook  Reser- 
voir, supplying  a  portion  of  Cambridge  water,  the 
color  at  the  upper  end  averaged  75  on  the  i)latinum 
scale  during  1916,  while  that  at  the  lower  end  averaged 
18.  In  the  Wachusett  Reservoir  of  the  Metropolitan 
system  the  reduction  was  from  36  to  17.  Various 
causes  contribute  to  this  improvement.  .\t  the  surface 
the  bleaching  action  of  sunlight  causes  a  decomposition 
of  the  coloring  matter.  Experiments  have  shown  a  re- 
duction of  about  50  per  cent,  in  a  month.  Below  a 
depth  of  5  feet  the  action  is  not  appreciable  owing  to 
exclusion  of  light.  Oxidation  by  beneficient  forms  of 
bacteria  also  plays  a  role:  but  the  greatest  factor  of  all 
is  probably  due  to  a  neutralization  of  electric  charges 
carried  by  the  color  particles.  This  results  in  their 
coming  together  to  form  particles  large  encmgh  to  set- 
tle out.  The  last  phenomenon  is  as  yet  imperfectly  un- 
derstood. The  total  effect  of  all  the  forces  operating  to 
bring  about  dccolorization  is  that  water  which  was  un- 
attractive to  sight  and  taste  undergoes  such  an  im- 
provement in  quality  as  to  be  available  for  use. 

Equalizing  Effect  on  Quality  of  Water. 

.\nothcr  factor  operating  strongly  for  purification 
in  large  basins  is  the  equalizing  effect  on  the  quality  of 
the  water.  This  involves  no  other  action  than  that  of 
-iinplc  mixing.  Analyses,  both  chemical  and  bacter- 
1.1  irical.  of  the  water  entering  resejAroirs  will  show 

•From  p«p«r  pr«irafi(«<l  b»lor»  lh«  School  o«  Pnblle  Haallh.  BoilOD. 


C.  Whipple-    

that  the  quality  varies  at  different  times,  sometimes  in 
a  striking  degree.  If  it  was  not  for  this  fact  there 
could  be  no  equalization  of  quality;  but  inasmuch  as 
the  water  is  sometimes  worse  than  others,  if  a  long 
period  of  storage  is  provided  there  i>  a  mixing  of  good 
and  bad  water  which  smooths  down  fluctuations  in  the 
cpiality  of  the  incoming  streams.  The  effect  is  the 
same  as  dilution.  E(|ualization  is  of  special  signifi- 
cance when  taken  in  connection  with  the  hygienic  or 
bacterial  quality  of  water.  It  is  undoubtedly  true  that 
the  germs  of  water-borne  diseases,  such  as  typhoid, 
cholera  and  dysenterj-,  are  not  unif<^nily  present  at 
all  times  even  in  sewerage-|)olluted  waters  where  the 
colon  bacillus  of  the  intestine  is  constantly  found. 
.Attempts  to  isolate  the  typhus  bacillus,  for  instance, 
are  not  always  successful  when  heavily  jxilluted  waters 
are  examined.  Infection  of  water,  then,  occurs  with 
fluctuations  in  intensity.  This  being  so,  it  is  easy  to 
see  that  there  is  much  greater  danger  from  the  epidem- 
iological standpoint  of  supplying  to  a  filter,  or  directly 
to  a  city,  a  polluted  water  which  has  not  been  stored. 
A  heavy  dose  of  infective  material  may  be  encountered 
at  intervals  when  it  is  not  expected,  if  storage  is  not 
made  use  of. 

Destruction  of  Bacteria. 

It  used  to  be  thought  that  the  only  factor  operating 
during  storage  to  remove  bacteria  was  that  of  sedi- 
mentation. We  now  know  that  by  far  the  greater 
action  is  due  to  certain  "devitalizing"  processes  now 
going  on  naturally,  which  result  in  the  final  extermin- 
ation of  disease-producing  microbes.  In  temperate 
climates  the  typhoid  bacillus  is  more  often  the  cause  of 
water-borne  epidemics  than  any  other  organism,  and 
for  this  reason  it  has  been  the  subject  of  many  lines  of 
research  study.  Much  is  now  known  concerning  its 
length  of  life  in  water,  the  effect  of  temperature  upon 
the  rate  of  destruction  and  various  other  matters.  The 
researches  of  Dr.  A.  C.  Houston,  of  the  London  Metro- 
politan Water  Board,  have  probably  been  the  most 
exhaustive  ajong  these  lines  and  likewise  as  well  re- 
ceived as  any.  The  question  of  the  influence  of  stor- 
age upon  the  quality  of  water  has  long  been  an  im|>ort- 
ant  one  to  the  city  of  London,  as  most  of  its  water  is 
derived  from  the  Thames  and  other  polluted  rivers,  the 
water  being  stored  in  large  basins  for  a  period  of  about 
15  days  and  then  filtered. 

\'ery  complete  tests  were  also  made  by  Dr.  Houston 
to  determine  the  effect  of  temperature  upon  the  death 
of  typhoid  bacilli  in  water.  His  findings  were  directly 
opposed  to  some  of  the  earlier  work  but  are  now  gen- 
erally accepted.  They  indicate  that  tcniperatture  is  an 
important  factor  and  that  the  vitality  of  the  bacillus 
persists  longer  with  lowering  temperature. 

The  results  indicate  that  the  life  of  the  typhoid 
bacillus  is  longer  in  the  cold  months  of  winter  and  early 
>pring.  At  this  time  any  dejecU  from  patients,  if  it  is 
thrown  on  the  ground,  has  its  be.st  chance  of  reaching 
the  consumer.  Cold  weather  protects  the  bacteria  and 
the  melting  snow-  and  rain  hurry  them  along  on  their 
On  the  other  hand,  the  '  nunjbcr  of 
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that  time  the  stream  flow  is  less  and  the  temperature  is 
nearer  the  average  for  the  year,  or  possibly  higher,  and 
so  the  typhoid  microbes  have  a  precarious  time.  Other 
forms  of  bacteria,  except  some  common  soil  and  water 
forms,  are  also  found  to  decrease  rapidly  in  stored 
water,  but  the  disease  bacteria  and  strictly  body  forms, 
like  bacillus  coli,  show  a  greater  rate  of  decrease.  It 
is  apparent  from  the  work  of  Houston  and  others  that 
storage  provides  a  great  protective  barrier  for  the  con- 
sumer against  the  germs  of  water-borne  diseases.  The 
use  of  small  basins  is  an  aid  in  this  direction,  although 
several  weeks'  storage  is  necessary  to  the  absolute 
destruction  of  disease-producing  bacteria. 

Disadvantage  of  Storage. 

Among  the  disadvantages  of  storage  is  one  that 
arises  in  connection  with  color.  In  all  ponds  and  large 
bodies  of  water  there  are  three  zones  marked  by  differ- 
ences in  temperature.  Assuming  a  depth  of  50  to  100 
feet,  we  find  from  April  to  October  in  the  upper  15  to 
25  feet,  water  of  uniform  temperature  which  is  in  active 
circulation  both  horizontally  and  vertically.  Below 
this  for  perhaps  15  feet  is  a  zone  where  the  temperature 
drops  rapidly,  sometimes  10  degrees  in  a  foot.  The 
movement  of  water  is  in  the  o])posite  direction  to  the 
zone  above.  Finally  below  this  middle,  or  transition 
zone,  is  one  where  there  is  almost  no  movement  of 
water.  This  is  the  only  portion  of  a  reservoir  which 
may  be  said  to  afiford  stagnant  water.  Everywhere 
else  the  water  is  in  circulation.  If  it  is  necessary  to  use 
water  from  this  zone  it  will  be  found  to  have  color 
considerably"  higher  than  the  surface,  and  this  color 
may  temporarily  increase  upon  exposure  to  air.  It  is 
due  to  soluble  organic  matter  in  combination  with  iron 
which  has  been  taken  up  from  the  slime  and  .soil  at  the 
bottom.  When  the  iron  becomes  oxidized  upon  expo- 
sure to  the  air  it  settles  out  and  carries  much  of  the 
color  with  it.  To  a  considerable  degree  this  trouble 
may  be  obviated,  for  a  few  years  at  least,  by  removing 
all  the  vegetation,  roots  and  mucky  soil  from  the  land 
which  is  to  be  covered  with  water.  The  procedure  is 
expensive,  costing  over  $2,000,000  for  the  Wachuset.t 
Reservoir.  When  the  Ashokan  Reservoir  was  built 
subsequently  the  benefits  were  not  deemed  commen- 
surate with  the  cost,  and  no  soil  stripping  was  done, 
although  roots  were  grubbed  out  near  the  flow  line  of 
the  reservoir.  Experience  to  date  with  this  reservoir 
has  justified  the  procedure. 

Dangers  from  Stored  Waters. 

Aside  from  the  trouble  caused  by  growths,  which 
after  all  are  "minor  horrors,"  there  are  at  times  posi- 
tive dangers  from  stored  waters.  When  we  divide  the 
capacity  of  a  lake,  pond  or  reservoir  by  the  amount  of 
water  taken  from  it  each  day  a  figure  is  obtained  which 
represents  the  nominal  period  of  retention  in  that  basin. 
It  is  not  correct  to  assume  from  this  that  all  the  water 
entering  is  confined  for  that  period.  Mixing  is  not  as 
thorough  and  complete  as  this,  except  in  shallow 
basins.  I  have  already  mentioned  the  zone  of  colder, 
quiet  water  which  lies  at  the  bottom  from  about  April 
to  October.  There  is  a  similar  although  less  pronounc- 
ed condition  in  the  cold  winter  months,  when  the  bot- 
tom layer  is  slightly  warmer  than  the  top.  Water 
which  enters  a  reservoir  stratified  in  this  manner  does 
not  mix  well  with  the  quiet  water  but  tends  to  flow 
over  it.  The  period  of  storage  is  thus  .shortened  and 
the  time  for  purification  lessened  by  that  amount. 
Polluted  water  entering  the  basin  reaches  the  outlet 


sooner  than  it  would  if  the  temperature  was  uniform 
from  top  to  bottom.  Mixing  would  then  be  more 
thoroughly  accomplished.  The  general  shape  of  the 
shore  line  and  the  location  of  the  outlet  sometimes  af- 
ford another  element  of  danger,  and  give  rest  to  "short 
circuits."  There  may  be  a  direct  line  of  flow  from  the 
inlet  to  the  outlet  which  does  make  use  of  the  total 
storage  available  by  reason  of  bays  and  coves  where 
the  water  does  not  mix.  The  ideal  arrangement  is  one 
which  makes  use  of  projecting  portions  of  a  shore  line 
to  cause  the  water  flowing  through  the  basin  to  pursue 
an  irregular  course.  The  effect  is  the  same  as  inter- 
posing baffles  in  a  small  basin.  Mixing  is  much  more 
complete.  A  direct  line  of  flow  may  be  necessary  with 
regular  shore  lines  and  also  prove  perfectly  satisfactory 
under  usual  conditions.  It  may  not  aft'ord  protection 
under  unusual  conditions.  A  high  wind  for  several 
hours  or  days  may  blow  straight  toward  the  outlet  and 
set  up  a  rapid  movement  of  the  water  in  that  direction, 
or  a  sudden  freshet  in  the  spring  may  bring  in  a  lot  of 
warm  water.  It  has  been  observed  many  times  that 
this  warm  water  does  not  mix  readily  with  the  cold 
water  already  in  the  basin  because  it  is  not  as  dense. 
Instead  it  spreads  out  in  a  sheet  over  the  top  of  it. 
If  this  incoming  water  carries  with  it  the  microbes,  say, 
of  typhoid  fever,  little  time  is  given  in  the  reservoir  for 
their  destruction,  and  they  may  persist  in  the  water 
leaving  the  reservoir.  The  combination  of  freshet, 
wind  and  pollution  may  break  down  the  protective  bar- 
rier of  any  storage  basin. 

Conclusions. 

In  conclusion  it  may  be  fairly  said  that  the  storage 
of  surface  water  aft'ords  a  very  effectual  means  for  .safe- 
guarding their  hygienic  quality.  The  dangers  arising 
from  the  use  of  impounded  water  supplies  come  from 
inability  to  make  use  of  a  proper  period  of  storage 
under  some  unusual  conditions,  and  not  from  the  failure 
of  the  natural  processes  of  purification  to  be  carried  on. 
The  use  of  stored  waters  is  also  attended  by  certain 
di.sadvantages,  chiefly  a  temporary  increase  of  color, 
and  the  production  of  tastes  and  odors  from  the  growth 
of  microscopic  organisms.  These  are  overcome  in  large 
measure  if  artificial  means  of  purification  are  later  em- 
ployed, such  as  filteration.  The  benefits  and  advan- 
tages which  accrue  from  storage,  on  the  other  hand, 
are  numerous  and  pronounced  in  their  effect.  Most 
important  of  these  is  the  reduction  in  the  numbers  of 
nearly  all  forms  of  bacteria,  and  especially  of  those 
forms  found  normally  or  occasionally  in  the  human  and 
animal  body.  Water  is  not  a  favorable  environment 
for  the  existence  of  any  of  these.  Research  has  shown 
that  the  disease-producing  bacteria.  Hike  the  typhoid 
bacillus,  succumbs  in  a  very  few  weeks  at  the  longest. 
Storage  also  improves  the  physical  properties  of  water 
by  allowing  the  precipitation  of  sediment  and  the  re- 
moval of  coloring  matter,  changes  which  render  it  more 
attractive  .for  human  consumption.  The  equalizing  ef- 
fect of  large  basins  is  likewise  of  great  importance. 


The  honour  of  capturing  the  town  of  Mons  fell  to 
the  3rd  Division  of  the  Canadian  army,  under  the  com- 
mand of  Major-General  F.  O.  W.  Loomis,  C.B., 
C.M.G.,  D.S.O.,  of  the  firm  of  D.  G.  Loomis  &  Sons, 
general  contractors,  Montreal.  The  city  conferred  the 
title  of  Citizen  of  Honor  on  Gen.  Loomis  and  also  on 
General  Clark,  commanding  the  7th  Canadian  Infantry 
Brigade. 
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Academy  St.  Bernard,  Shawinigan  Falls,  Que. 


The  Academy  St.  lieriiard  recently  erected  in  Ues 
Cedres,  Second  and  Third  Streets,  Shawinigan  Falls, 
is  the  latest  addition  to  the  many  important  educa- 
tional buildings  in  the  district  of  Three-Rivers,  P.Q. 

The  Roman  Catholic.  School  Commissioners  at 
Shawinigan  Falls,  P.Q.,  with  a  view  to  providing  a 
modern  school,  commissioned  Mr.  J.  O.  Turgeon.  arch- 
itect, 55  St.  Francois  Xavier  St.,  Montreal,  to  prepare 
plans  for  a  three-storey  structure.  This  academy  con- 
tains fourteen  class  rooms  and  the  general  contract 
was  awarded  to  Messrs.  Bellefeuillc  &  Trepanicr,  Gen- 
eral Contractors,  Three  Rivers. 

The  main  building  is  140  ft.  8  in.-x  58  ft.  4  in.,  to 
which  has  been  added  an  extension  as  a  residence  for 
the  teachers.  The  foundation  is  of  concrete,  mixed  in 
the  proportion  of  1  :  3  :  5,  which  above  grade  has  been 
faced  with  cut  limestone.  In  the  cellar,  the  flooring, 
6  in.  thick,  is  of  1  :  3  : 6  concrete,  and  space  has  been 
provided  for  the  installation  of  four  No.  G  Hrunncllc 
hot-water  furnaces. 

The  building  is  of  brick..  The  perron,  lintels  and 
the  inscription  above  the  main  entrance,  etc.,  are  of 
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Central  view  oi  school  thowina  new  rcsldtnce  in  rear. 

Roman  stone  and  cut  limestone.  The  building  is  well 
lighted  on  four  sides. 

On  the  ground  floor,  the  main  entrance  leads  to  a 
reception  hall,  .shown  in  the  accompanying  illustra- 
tion. The  beams,  girders  and  columns  are  covered 
with  terra-cotta.  There  arc  two  other  entrances,  one 
on  Second  street,  which  leads  to  a  vestiary  and  to  the 
reception  hall,  a  parlor  being  on  one  side,  and  on  the 
other,  the  stair  to  the  first  floor.  The  other  entrance, 
on  Third  street,  leads  to  a  vestiary. 

The  flooring  is  of  concrete  over  hollow  tile.  The 
reinforced  concrete  girders,  in  T-shape,  are  36  in.  deep 
under  the  floor  slab,  or  42  in.  deep,  including  thicknes.s 
of  floor  slab.  The  reinforcement  consists  of  ten  pieces 
of  1-J^  in.  round  bars,  straight,  27.5  ft.  long;  six 
pieces  of  .same  diameter,  vW.5  ft.  long,  trussed;  thirty 
stirrups,  in  W-shape,  made  of  yi  in.  round  steel  bars 
15.1  ft.  long.  The  beams  are  8  in.  x  14  in.  and  from 
14  ft.  to  17  ft.  in  span,  reinforced  with  round  bars — 2 
pieces,  ;VJ  in.  diameter  x  16  ft.  10  in.  long,  straight ; 
one  piece,  X^  in.  diameter  x  21  ft.  9  in.  long,  trussed ; 
16  stirrups,  J4  '"•  '"  diameter  x  4  ft.  9  in.  long.  On  this 


Ho(jr  has  been  located  a  number  of  u.i' 
inets  finished  with  terrazzo  flo(jring. 

The  first  and  second    floors     contain    >c\cii  cla!%»- 
rooms  each,  which  are  comjiletely  e(|ui|)ped  with  l)lack- 


Ground  floor  plan. 
boards,  platforms,  dressing  vestiaries  and  wardrobes. 
These  class  rooms  are  laid  out  on  each  side  of  a  lobjiy 
10  ft.  6  in.  wide.  The  flooring  is  of  concrete  on  hollow 
tile  carried  on  concrete  beams  8  in.  x  10  in.,  reinforced 
with  three  round  bars  ?^-inch  diameter  trussed;  also 
U)  stirrups  %  in.  in  diameter.  The  girder.<  arc  T-shape 
ind  arc  20  in.  high  or  28  in.  including  the  thickness 
t  the  floor  slab.  The  spjins  between  girders  very  from 
J5  ft.  10  in.  to  10  ft.  0  in. 

In  the  mixture  of  concrete,  alluvial    ~;mil    v\.(v  rc- 
(immended  and  the  crushed  stone  has  t.>  '  ize 


Detail  «f  rilnfomd  concrete  *Ulr> 


to  pass  through  a  ring  1  in.  in  diameter.  The  mixture 
for  beams  and  girders  was  1  : 2  : 4  and  for  the  columns 
1  :\yi  :3.  The  ground  floor  has  been  calculated  for 
a  live  load  of  125  lbs.  per  square  foot;  the  first  and  sec- 
ond floors,  for  a  live  load  of  70  lbs.  per  square  f(X)t. 
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Sixty  thousand  feet  B.M.  of  lumber  1-inch  thick  was 
required  for  the. forms.  One  hundred  and  sixty-five 
thousand  lbs.  of  round  steel  of  dififerent  sizes  was  re- 
quired for  the  reinforcement  of  concrete.  The  cost  per 
unit  of  the  reinforced  concrete  is  estimated  at  $20.00 
per  cubic  yard  finished ;  for  the  mass  concrete,  $9.00 
per  cubic  yard.  Walls,  including  partitions,  also  the 
columns,  are  finished  with  terra  cotta  from  2  to  4  in. 
in  thickness. 

The  roof  structure  is  of  wood  and  consists  of  3  in. 
X  4  in.  posts  (double)  laid  on  double  railings  3  in.  x 
4  in.  supporting  the  rafters,  which  are  2  in.  x  8  in.  at 
2  ft.  6  in.  centres. 

In  all  class  rooms,  lobbies  and  the  reception  halls, 
the  floors  are  finished  with  %-inch  hardwood  planking, 
securely  nailed  to  3  in.  x  4  in.  nailing  strips  set  in  the 
concrete.  The  roof  flashing  is  galvanized  iron,  marked 
-Apollo"  No.  26. 

The  columns  are  reinforced  concrete  set  upon  re- 
inforced concrete  footings  15  in.  deep,  with  or  without 


Snow  Removal  on  Trunk  Highways 

WITH  the  increase  in  motor  traffic  the  prob- 
lem of  clearing  the  snow  from  Canada's  main 
highways  is  annually  assuming  larger  pro- 
portions and  the  following  extracts  from  an 
article  by  Mr.  Charles  J.  Bennett,  State  Highway 
Commissioner  of  Connecticut,  at  a  recent  conference 
on  "Snow  Removal  from  Trunk  Highways,"  under  the 
auspices  of  the  National  Highway  Traffic  Asociation, 
are  of  timely  interest : 

Two  things  are  evident :  First  that  the  snow  must 
be  removed ;  second,  that  it  must  be  removed  by  the 
agency  responsible  for  the  condition  of  the  highways. 
In  consideration  of  the  first  idea  we  know  that  the 
traffic  has  developed  to  such  a  point  as  to  demand  con- 
tinuous service  on  main  travelled  motor  routes  for 
twelve  months  in  the  year.  This  fact  cannot  be  evad- 
ed.. The  motor  is  here ;  it  has  its  place  in  our  national 
life  and  in  order  that  it  may  give  us  efficient  and  max- 


Reinforced  concrete  details,  Academy  St.  Bernard,  Shawinigan  Falls,  Que. 


another  12-inch  step.  The  footings  are  reinforced  with 
^-inch  round  bars.  The  columns  vary  in  dimensions 
from  20  in.  square  to  12  in.  square  reinforced  with  four 
vertical  rods  and  hoops. 

The  school  is  to  be  completely  equipped  with  mo- 
dern school  equipment  and  the  cost  completed  will 
amount  to  approximately  $160,000. 

Sub-contracts  have  been  awarded  as  follows : 
Plumbing,  Richard  and  Bergeron,  Shawinigan  Falls; 
tile,  The  Lepage  Marble  Works  Ltd.,  Lachine ;  blinds, 
Lavigne  Window  Shields  Ltd.  Montreal ;  limestone, 
Jos.  Neault,  St.  Marc  des  Carrieres ;  brick,  T.  A.  Mor- 
risson,  Montreal. 


The  Advisory  Council  for  Scientific  and  Industrial 
Research  is  reported  to  be  arranging  to  publish,  in  co- 
operation with  the  Department  of  Mines,  a  concise  and 
handy  reference  bulletin  on  Canadian  building  stones, 
giving  information  as  to  their  wearing  and  weathering 
qualities,  comparative  economic  values,  sources  of  sup- 
ply, etc.  At  present  the  most  complete  information  on 
this  subject  is  that  contained  in  voluminous  reports 
made  to  the  Government  from  time  to  time  by  Dr.  W. 
A.  Parks.  A  more  concise  compilation. would  doubtless 
be  welcomed  by  contractors  and  engineers. 


imum  service  such  service  must  be  continuous.  The 
establishment  of  rural  routes,  the  utilization  of  trucks 
and  passenger  motors  command  the  attention  of  high- 
way engineers,  and  the  snow  removal  problem  be- 
comes a  vital  issue  to  be  solved  at  once  and  successful- 
ly. This  is  not  a  war  problem  but  an  activity  that  has 
come  to  stay. 

On  the  second  statement,  namely,  that  the  state 
highway  department  must  perform  the  work,  it  must 
be  admitted  that  the  work  will  never  be  properly  done 
if  left  to  the  ordinary  country  or  town  agencies.  The 
results  would  be  of  different  standards  and  in  many 
cases  reached  tardily  or  not  at  all.  Then,  too,  the  fees 
for  motor  licenses  are  almost  invariably  turned  over 
to  the  various  highway  departments  for  highway 
maintenance  and  as  inferred  above,  this  work  is  recog- 
nized as  a  vital  part  of  our  maintenance  problem.  Add 
to  this  the  fact  that  intelligent  snow  removal  results  in 
a  decrease  in  cost  of  repairs  in  the  spring  and  we  may 
write  "Q.  E.  D."  after  our  two  propositions. 

A  study  of  the  subject  reveals  several  fundamental 
principles  which  should  be  recognized  : 

First,  that  different  sections  of  the  country  require 
dififerent  methods  and  degrees  of  snow  removal. 

Second,  that  the  methods  devised  should  take  into 
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cuiisideratiun  the  character  of  traffic  and  the  luimber 
of  vehicles  of  difTrcnt  classes  to  be  accommodated. 

Third,  that  the  methods  to  be  devised  will  depend 
entirely  on  the  depree  of  removal  required.  For  ex- 
ani|)le,  in  the  northern  states  where  heavy  snowfalls 
occur,  it  is  not  necessary  to  consider  at  the  i)rcsent  time 
any  system  of  snow  removal  which  will  allow  the 
passage  of  trucks,  because  there  are  few  trucks  which 
need  to  be  operated  in  these  sections.  The  amount  of 
snow  to  be  removed  is  so  great  as  to  make  the  cost  of 
the  work  prohibitive. 

On  the  other  hand,  in  the  Atlantic  tier  of  states 
where  at  times  the  snowfall  is  heavy,  it  becomes  ne- 
cessary to  remove  the  snow  so  as  to  allow  the  passage 
of  motor  trucks,  because  these  trucks  are  numerous 
and  important  to  commercial  activities.  The  universal 
use  of  other  motor  vehicles  for  business  or  pleasure 
puri)oses  demands  the  removal  of  snow  so  that  peo- 
ple may  go  about  their  ordinary  pursuits  by  motor, 
even  in  the  winter  time. 

The  method  of  breaking  our  highways  or  for  the 
removal  of  snow  will  depend,  as  noted  above,  on  the 
character  of  traffic  to  be  accommodated. 

Again,  certain  fundamentals  should  be  taken  into 
consideration  in  devising  a  system  of  snow  removal. 

The  problem  of  the  trunk  highway  differs  from  the 
problem  of  the  city  street,  since  the  area  t<>  be  organ- 
ized is  so  large  that  no  one  person  can  comprehend  the 
amount  and  character  of  the  work  to  be  done  or  per- 
sonally sui)ervise  the  removal  of  any  given  snowfall. 

ICvidently  snow  can  be  more  easily  disposed  on 
country  roads  than  in  the  city  streets. 

Owing  also  to  the  necessity  for  |)romptne.ss  of  ac- 
tion, a  system  mu.st  be  devised  which  will  go  into  eflFect 
immediately  upon  the  appearance  of  snow  and  result 
in  the  prompt  removal  of  the  necessary  amount  of 
snow,  such  removal  to  be  completed  within  a  reason- 
ably short  time  after  the  storm  and  to  such  degree  as 
will  permit  of  the  passage  of  the  pre])onderant  class  of 
traffic.  The  necessary  equipment  for  the  purpose  must 
be  provided  and  located  at  convenient  points  so  that 
it  can  go  into  prompt  action,  in  many  cases  without 
notice  from  headquarters. 

Unnecessary  work  may  often  be  done,  but  it  must 
be  recognized  that  this  work  is  emergency  work  and 
the  benefits  in  many  cases  are  negative. 

Keep  Ahead  of  the  Storm 

The  hours  of  labor  should  not  be  restricted,  and 
the  time  of  starting  should  be  early  enough  so  that  the 
forces  can  get  the  best  of  the  storm  and  always  keep 
slightly  ahead  of  it.  For  instance,  it  has  been  my  ex- 
perience in  several  cases  where  the  dei)artment  has 
not  taken  prompt  steps  tf)  remove  the  snow  as  it  fell 
that  traffic  was  seriously  hindered  on  account  of  this 
delay,  and  in  some  instances  the  satisfactory  removal 
was  deferred  for  .several  days  after  the  occurrence  of 
the  storm. 

The  organization  for  this  work  should  be  elastic ; 
the  foremen  or  supervisors  having  the  work  in  charge 
should  have  a  free  hand  to  employ  the  necessary  men 
and  teams  to  take  care  of  an  abnormal  snowfall.  A 
definite  district  should  be  allotted  to  each  foreman,  or 
sub-f<jreman,  so  that  to)  much  work  will  not  rest  upon 
one  man.  It  is  remarkable  to  note  what  an  immense 
amount  of  work  can  be  done  with  snow  for  a  small 
amount  of  money,  prwiding  the  work  is  undertaken 
promptly  and  under  a  systematic  plan.  Arrangements 
should  be  made  so  that  the  employees  detailed  for  this 
work  will  report  at  headquarters  as  soon  as  a  snow 


storm  commences  and  remain  on  duty  until  the  work 
is  done  or  is  shown  to  be  unnecessary. 

One  of  the  difficulties  in  handling  snow  is  that  the 
special  equipment  is  in  many  instances  not  suitable 
for  f>ther  purposes,  so  that  an  endeavor  should  be 
made  to  adapt  the  ordinary  road  making  or  maintain- 
ing machinery  to  the  purpose  of  snow  removal.  This 
has  been  done  successfully  in  many  instances,  parti- 
cularly in  the  devising  of  scrapers  or  plows  to  be  fixed 
to  the  front  of  motor  trucks  for  the  purpose  of  remov- 
ing snow  inim  highway  surfaces.  These  trucks  arc 
successfully  operated  in  cases  where  the  wheels  can 
secure  a  firm  grip  on  the  road  surface,  but  are  not  sat- 
isfactory in  operation  where  the  snow  is  allowed  to 
drift  or  to  accumulate  to  a  depth  in  excess  of  6  in. 
which  is  again  an  argument  for  promptness  of  action. 

Work  should  start  on  a  continuing  storm  when  the 
snow  is  3  in.  in  depth. 

Road  Machines 

Road  machines  may  be  used  either  drawn  by  hor.ses 
or  attached  to  the  rear  of  a  truck  and  hauled  through 
the  snow.  The  difficulty  with  road  machines  is  the 
same  as  in  the  case  of  motor  truck.s — the  wheels  must 
have  a  bearing  on  the  road  surface  in  order  to  allow 
the  work  to  be  done  successfully-  As  a  matter  of  fact 
much  of  the  snow  rem<5val  work  must  be  done  and  is 
done  using  draft  animals  and  makeshift  apparatus. 
This  applies  especially  to  thc\^c  highways  where  drift- 
ed snow  is  to  be  removed  in  order  that  wheel  traffic 
may  be  accommodated,  the  first  operation  consisting  of 
running  a  team  or  several  teams  attached  to  a  bob- 
sleigh over  the  road.  Attached  to  this  bob-sleigh 
.should  be  some  form  of  plow  which  will  break  out  the 
snow  on  the  surface  of  the  road,  and  allow  a  more  effi- 
cient type  of  machine  to  be  handled  by  motor  truck  or 
♦ractor. 

■  In  cases  of  highways  where  it  is  necessary  to  pro- 
vide for  the  passage  of  horse-drawn  vehicles  on  run- 
ners, the  use  of  snow  rollers  is  advisable.  These  snow- 
rollers  consist  of  heavy  wooden  rollers  drawn  by 
horses  or  oxen.  The  rollers  compact  the  snow  so  that 
the  travel  can  pass  over  the  top.  There  is  no  practical 
use  for  this  methfxl  where  trucks  are  to  be  used. 

The  main  problem  before  the  maintenance  engin- 
eers of  to-day  is.  however,  the  removal  of  snow  <.>n 
highways  to  accommodate  truck  traffic,  and  the  p<jint.s 
mentioned  above  should  be  re-emphasized ;  namely, 
promptness  of  action  to  a  specified  plan  which  should 
go  into  effect  without  notice  if  the  telej)hone  fails: 
i.ick  of  attention  on  the  part  of  the  help  to  hours  of 
labor  or  the  time  of  day  when  the  work  is  to  be  done : 
a^id  continued  service  until  the  trouble  has  passed. 

As  to  the  cost:  In  Connecticut  with  an  unusual 
winter  the  total  cost  of  snow  removal  for  1917-18  was 
ai)proximately  $50,000  for  1.000  mi.  of  highway  clearctl 
with  varying  degrees  of  excellence  and  of  varying 
depths  of  snow.  In  general,  for  work  of  this  character 
in  this  section  of  the  country,  an  estimate  of  $45  per 
mile  per  year  should  be  made  w  here  two  lines  of  truck 
traffic  are  t"  '"*  -i.-.-.^i""' "'■♦'•'!  .itul  the  <inow  r«M",ivc,l 
promptly 

In  this  wurk.  .iij\aiuaj;c  should  be  taken  <m  tiie 
Weather  Bureau.  My  experience  has  been  that  these 
reports  are  of  \aluc  though  at  times  they  mi 
storms  and  in  some  instances  fail  to  predict 
snow  fall.  W'e  are  all  relieved  when  a  prediction  of 
serious  snowfall  results  in  rain,  or  in  no  precipitation. 
In  general,  this  bureau  is  an  aid  but  not  an  entire  re- 
liance. 
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Standard  Sizes  of  Crushed  Stone  from 
the  Standpoint  of  the  Producer 

By  Mr.  R.  W.  Scherer* 


THE  movement  to  standardize  commercial  crush- 
ed stone  sizes,  inaugurated  by  engineers  of  the 
Bureau  of  Public  Roads,  should  be  and  will  be 
heartily  welcomed  by  crusher  operators.  Econ- 
omic plant  operation  is  not  the  producers'  only  interest 
in  the  matter.  They  should  be  and  generally  are  equal- 
ly interested  in  the  results  from  the  type  of  construc- 
tion involved  and  will  be  found  wilHng  to  sacrifice 
economic  operating  to  a  considerable  degree  to  gain 
better  results. 

It  is  difficult  to  see  what  a  further  survey  of  the 
screening  practice  and  study  of  the  nomenclature  will 
do  to  clear  up  the  situation.  One  could  not  expect  to 
arrive  at  a  typical  set  of  screens  by  counting  noses,  nor 
by  finding  a  majority  of  installations  that  are  alike  to 
which  the  minority  would  conform.  It  is  also  to  be 
regretted  that  the  investigators  found  it  "impossible  to 
record  the  rate  of  feeding  the  stone  into  the  screen." 
That  the  nomenclature  was  in  a  condition  of  "con- 
fusion worse  confounded"  needed  no  demonstration. 

How  Product  Varies. 

To  define  a  grade  of  stone  all  are  agreed  that  size  of 
screen  openings  through  and  over  which  the  material 
passes  must  be  stated.  When  these  are  stated  the 
product  may  still  vary  from  several  causes. 

First.  There  is  an  appreciable  difference  in  the 
])roduct  of  round  and  square  <  perforations.  A-  hole 
described  as  2  in.  square  will  pass  a  larger  stone  than 
a  round  one  2  in.  in  diameter.  Square  perforations  are 
still  used,  though  to  a  very  small  extent  except  in  fine 
screens.  It  would  be  safe  to  confine  the  question  to 
circular  holes ;  where  square  perforators  are  retained 
they  must  be  made  the  equivalent  of  circular  openings. 

Second.  It  makes  a  noticeable  difference  in  the 
product  whether  .screens  are  stationary  or  revolving. 
On  a  stationary  screen  the  stone  particles  slide  over  the 
surface;  they  are  held  on  their  longest  dimension.  In 
a  revolving  screen  the  stones  roll  and  can  go  through 
holes  no  larger  than  their  smallest  dimension.  The 
difference  in  size  of  product  is  so  great  that  the  station- 
ary screen  will  jetain  20  to  40  per  cent,  of  material  that 
has  been  passed  through  a  revolving  screen  of  the 
same  size  perforations.  This  means  that  the  sjiecifica- 
tion  still  retained  by  some  engineers — naming  the  larg- 
est dimension  as  the  determining  one  is  not  practicable, 
since  stationary  screens  are  almost  unknown  in  the 
industry.  If  engineers  knew  this,  they  might  discon- 
tinue the  practice.  They  could  guard  again.st  "slivers" 
by  other  means. 

Third.  It  makes  a  difference,  of  course,  whether  a 
screen  of  any  type  is  overloaded  or  not.  More  often  it 
is  the  large  plant  that  has  inadequate  facilities  for 
separating  the  .sizes.  Fines  are  carried  over  to  the  next 
section  having  larger  openings.  Thorough  screening 
should  be  understood  in  designating  sizes  and  how 
thorough  it  should  be  will  be  discussed  in  another 
paragraph. 

Now,  then,  to  get  clearness  in  the  matter  of  dcscrib- 
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ing  sizes.  Let  us  describe  a  given  product  at  least 
technically  by  the  size  of  perforation  which  it  passed 
through  and  the  size  of  perforation  that  held  it,  and  let 
us  understand  thoroughly  that  the  figures  are  for  a 
round  perforation,  for  a  revolving  screen,  and  for  a 
screen  of  sufficient  capacity  for  the  plant. 

And  if  we  can  best  describe  a  given  product  by 
maximum  and  minimum  smallest  dimension,  for  tech- 
nical purposes,  why  not  for  all  purposes?  Why  should 
there  be  the  conflicting  nomenclature  of  numbers  and 
more  or  less  descriptive  names.  In  fact,  dimensions 
are  the  one  description  that  now  is  universally  intel- 
ligible, and  it  would  seem  that  for  all  practical  pur- 
poses, ordering  stone,  specifying,  invoicing,  and  all,  it 
is  just  as  easy  to  refer  to  2-1  in.  stone  as  it  is  to  write 
or  talk  about  23  or  medium  fine  stone. 

Probably  the  best  established  and  most  universal 
system  of  nomenclature  is  that  of  the  granite  crushers 
both  East  and  West,  where  No.  1  stone  is  always  very 
nearly  2]/^,  lyi,  and  ^  in.  and  finer  called  No.  4.  It 
would  be  very  difficult  to  accustom  the  granite  trade  to 
another  S3'stem  of  numbers,  while  they  could  be  led  to 
adopt  the  figures  limiting  the  sizes. 

Limiting  the  Number  of  Grades. 

Once  we  have  means  of  describing  grades  of  crush- 
ed stone  and  it  would  seem  that  with  the  above  under- 
standing— 2-1  in.  stone  or  any  other  size  would  mean 
the  same  thing  everywhere — a  further  understanding 
could  be  arrived  at  between  the  producers  on  the  one 
liand  and  road  builders,  engineers  and  architects  on 
the  other  hand  as  to  grades  that  should  be  oft'ered.  by 
the  former  and  demanded  by  the  latter. 

The  advantages  to  the  crusher  operators,  if  the  num- 
ber of  grades  can  be  reasonably  limited,  are  manifest. 
There  can  be  no  question  that  there  has  been  on  the 
part  of  engineers — less  of  road  engineers  than  of  the 
specialists  in  structural  concrete — considerable  acad- 
emic dogmatism  about  sizes  for  certain  purposes — they 
have  been  just  "finnicky."  But — and  this  is  from  the 
quarryman's  standpoint  as  well  as  the  engineer's — re- 
salts  must  be  considered.  It  is  to  the  quarryman's  in- 
terest— and  some  of  them  can  see  it — to  furnish  just 
•he  size  that  will  give  the  best  results.  It  is  incumbent 
on  all  parties  interested  to  ascertain  how  much  of  this 
fastidiousness  is  justified  and  in  how  far  the  results  in 
road  or  concrete  are  aft'ected  by  a  slight  variation  from 
the  size  demanded  by  some  engineer  whom  the  quarry- 
man  thinks  pedantic. 

The  Demands  of  Engineering  Practice. 

Here  are  some  thoughts  from  the  standpoint  of  the 
quarry  operator  who  is  interested  in  results,  which  it 
is  hoped  may  illuminate  the  subject.  On  the  one  hand, 
some  paving  engineers  using  stone  in  a  special  process 
of  asphaltic  concrete  paving  have  insisted  on  a  product 
passed  through  a  screen  '/n  in.  larger  or  ^  in.  smaller 
than  was  commercially  produced.  This  seems  to  be 
pedantry  that  passes  for  scientific  aggregating.  In 
stone  above  1  in.,  ^^  in.  more  or  less  can  make  no  pos- 
sible difference ;  even  a  ^4  i'l-  variation  seems  unrea- 
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soiiable  in  1  in.  and  larger  stone.  The  demand  for  such 
v.'iriations  can  be  eliminated. 

On  the  other  hand  (|uarrymen  are  at  fault  when 
they  fail  to  recognize  the  imperative  necessity  for  gtx)d 
screening.  .And  here  is  where  they  should  consider 
results.  Stone  for  macadam  must  he  distinguished 
from  stone  for  concrete,  and  differently  i)rei)arcd.  It 
makes  no  difference  what  the  hardship  on  the  quarry- 
men  may  be,  results  to  a  certain  extent  justify  the  .sac- 
rifice. 

The  distinction  can  be  simjdy  stated  in  this  way : 
In  macadam  stone  there  must  be  a  large  |)ercentage  of 
voids,  while  in  concrete  stone  the  percentage  must  be 
as  low  as  possible.  To  elucidate,  no  road  builder  can 
bind  a  crusher-run  stone.  Fines,  when  present  in 
coarse  .stone,  close  the  interstices  and  prevent  the  en- 
trance of  the  binder  even  when  that  binder  is  hot  tar. 
How  much  more  must  these  fines  prevent  the  entrance 
of  stone  screenings  in  water-hound  macadam.  In  pene- 
tration macadam,  road  builders  have  had  to  discontinue 
the  jiractice  of  dum])ing  loads  of  the  top  course  stone 
on  the  base,  because  as  the  load  is  spread  with  shovels 
the  "fines"  remain  on  the  spot.  The  stone  "mats"; 
the  binder  does  not  anchor  in  the  body  of  the  course, 
and  a  bald  spot  results.  A  large  percentage  of  failures 
of  "poured  macadam"  is  due  to  poor  screening.  -Fines 
should  not  be  tolerated  at  all.  The  engineers  of  the 
Bureau  of  Public  Roads  suggest  a  maximum  of  15 
per  cent,  but  10  jier  cent,  should  be  the  limit ;  0  per 
cent,  should  be  aimed  at. 

There  is  no  "hnnickyness'  about  demanding  good 
screening  for  macadam.  Not  only  should  the  fines  be 
removed,  but  the  range  of  sizes  in  any  one  grade  .should 
be  restricted  as  much  as  possible  for  macadam  stone, 
and  as  wide  as  possible  for  concrete  work.  'J'hus,  for 
macadam  top  course,  2-\'/i  in.  .stone  is  better  than  2-1 
in.  The  former  being  more  even  sized  has  more  voids, 
and  voids  are  what  is  wanted. 

Screening  Concrete  Aggregates. 

On  the  other  hand,  concrete  aggregates  must  have 
a  minimum  of  voids;  the  greater  the  range  of  sizes  the 
better  the  results.  Stone  ranging  in  size  from  2  to  1  J/i 
in.  has  50  i)er  cent  of  voids.  To  make  a  dense  concrete, 
one-half  of  the  concrete  mu.st  he  mortar,  or  a  mixture 
of  cement  and  fine  aggregates.  Well-graded  stone 
ranging  in  size  from  2  to  J4  '"•.  when  intimately  mixed, 
has  35  per  cent,  of  voids  or  less,  leaving  just  that  per- 
centage to  be  filled  with  mortar.  The  efficiency  of  the 
cement  in  the  latter  case  is  increased  from  35  to  50, 
which  means  over  40  per  cent. 

The  proofs  for  this  are  abundant.  Whenever  and 
wherever  coarse  aggregates  have  been  tested  for  the 
■com[)resstve  strength  of  the  resultant  concrete  the  well- 
graded  samples  have  stood  the  highest  tests.  In  fact, 
from  the  vast  number  of  experimental  tests  of  fine  ag- 
gregates, in  which  investigators  all  over  the  world  have 
used  three  sizes  designated  as  fine,  medium  and  coarse, 
plotting  their  results  on  what  is  known  as  the  Ferct 
triangle,  it  is  evident  that  70  per  cent,  of  the  largest 
size  permissible,  20  per  cent,  of  the  medium,  and  10  per 
cent,  of  fine  results  in  the  best  concrete  W^hy  .should 
not  engineers  insist  that  not  less  than  25  per  cent,  nor 
more  than  50  per  cent,  of,  say,  a  2%  in.  concrete  aggre- 
gate shall  pass  a  1  inch,  and  why  should  n»t  quarry- 
men  be  prepared  to  furnish  it? 

Again,  this  is  not  pedantry.  Why?  A  concrete 
made  of  all  2  in.  stone  and  .m  iingraded  sand  is  an  ah- 
-olute  failure,  it  is  full  of  vids  and  can  be  worked  only 
with  a  detrimental  excess  <>f  water.     A  great  deal  "t 


similar  concrete  has  gone  into  bases  of  pavements  and 
it  is  to  be  wondered  at  that  there  are  not  m<ire  failures. 
This  specification  would  be  no  hardship  <jn  any  crush- 
ing plant.  It  is  not  necessary  that  the  two  or  three 
sizes  rec|uired  be  mixed  in  a  bin ;  they  can  be  loaded  on 
the  cars  or  trucks,  one  over  the  other  and  would  be 
mixed  in  unloading,  at  least  in  the  case  of  cars  unload- 
ing by  shoveling.  Mixing  in  bins  is  undesirable  for 
another  reason ;  a  bin  full  of  mixed  sizes  <k>es  not  stay 
mixed.  There  is  the  well  known  separation  by  gravity, 
the  large  jjieces  always  rolling  to  the  outside  of  the 
pile.  If  the  bin  is  large  enough  a  rather  close  separa- 
tion can  be  obtained  by  gfravity. 

Must  Take  Concessions. 

These,  then,  are  ccjncessions  which  quarrymen  must 
take  for  the  sake  oi  results,  thorough  screening  in  mac- 
adam stone  and  thorough  mixing  in  concrete  stone, 
both  within  reasonable  limit.s.  That  state  testing  en- 
gineers and  chemists  are  willing  to  concede  the  ridicu- 
lous fractional  sizes  is  apparent  from  their  preliminary 
report.  (Department  of  Agriculture  Bulletin  No.  55.) 
They  recommend  the  following  screen  perforations:  3, 
2,  1,  J'2  and  ^  in.  The  nomenclature  proposed  consists 
of  the  numbers  3,  2,  \,  yi  and  0,  corresjionding  to  the 
largest  size  contained  in  the  grade.  Thus  No.  3  stone 
is  3-2  in.  Combinations  of  the  numbers  are  proposed: 
thus  No.  1,  2,  3  means  a  mixture  of  JX.  1.  2.  an<l  3  in. 
I'rom  the  fact  that  this  system  of  designating  grades  is 
the  very  contrary  of  the  only  system  that  has  been  at 
all  firmly  established  in  any  branch  of  the  industry, 
that  of  the  granite  (piarries.  it  does  not  seem  likely  that 
its  adoption  universally  could  be  successfully  urged. 

The  logical  system  of  describing  grades  seems  the 
only  one  which  we  could  hope  to  see  adopted,  that  of 
specifying  the  liiniting  sizes.  In  this  system  stone  for 
macadam  base  course  would  become  3-2  in.  instead  of 
No.  3,  as  is  proposed,  or  instead  of  "ballast,"  "mac- 
adam," "2-in.  stone,"  or  "3-in.  stone,"  as  is  now  the 
confusing  practice  in  different  localities.  Stone  for 
cement  concrete  wearing  surface  would  be  simply  2J4 
in.  in.stead  of  No.  12,  as  is  proposed.  One-half  inch 
.screenings  would  become  "yi  in.  and  finer."  There 
can  be  no  doubt  that  the  nomenclature  would  be  uni- 
versally intelligible  and,  with  the  rc-^trictioim  mention- 
ed above,  would  be  accurate. 

The  First  Conference  of  State  Testing  Engineers 
and  Chemists  evidently  considered  ftnly  road  work; 
the  requirements  of  structural  concrete  must  be  con- 
sidered and  this  will  probably  a<ld  another  .screen  and 
grade — Ij^  in.  round  perforations.  This  will  not  be 
seriously  objected  to  by  crusher  operators,  2-1  Ji  in. 
stone  for  second  course  macadam  will  give  very  much 
better  results  than  2-1  in.  For  concrete  IJ^-^  in. 
material  is  vastly  better,  is  as  easily  worked  and  will 
be  more  acceptable  even  for  reinforced  work  than  I'S 
in. 

Standardization  Desirable. 

The  adoption  of  standard  sizes  is  possible.  The 
action  of  the  Bureau  of  Public  Roads  in  inaugurating 
a  movement  to  bring  this  about  is  to  be  highly  com- 
mended. Their  engineers  have  shown  a  dispt^sition  to 
meet  the  producer  more  than  halfway.  If,  in  addition, 
other  interests  are  considered,  |>ossibIy  the  American 
Society  for  Testing  Materials,  the  quarrymen  who  has 
conformed  his  screening  plant  to  the  standards  pre- 
.scribed,  would  haxe  the  highest  ent  ity 

to  protect  him  from  the  whim  or  >  tie 

I  ".id  builders  and  engineers,  and  other  en^necrs  on 
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their   part   would    be   assured    of    getting  what   they 
specify.    To  recapitulate : 

1.  The  establishment  of  standard  sizes  of  crushed 
stone  adopted  throughout  the  States  is  possible  and 
highly  desirable. 

2.  To  accurately  define  a  grade  of  stone,  screen 
perforations,  through  and  over  which  it  passed  should 
be  given.  It  should  be  universally  understood  that 
(first)  circular  perforations  are  meant,  (second)  that 
the  screen  is  a  revolving  one,  and  (third)  that  the 
screening  plant  is  adequate  so  that  any  one  grade  shall 
contain  not  more  than  10  per  cent,  of  fines  (possibly  5 
per  cent.)  and  not  over  5  per  cent,  oversize  by  labora- 
tory tests,  and  that  (fourth)  a  mixture  of  various 
grades  such  as  2j4  in.  shall  contain  not  less  than  25 
])er  cent,  nor  more  than  50  per  cent,  of  "fines"  passing 
through  a  1  inch  screen,  that  is,  through  perforations 
having  one-half  of  the  diameter  of  the  maximum  sizes 
permitted  in  the  mixture. 

3.  The  following  screen  sections  are  proposed :  3, 
2,  V/,,  1,  y.,  M  in- 

4.  The  nomenclature  should  be  the  logical  one, 
simply  stating  maximum  and  minimum  sizes. 


Sarnia  Presented  with  New  Road 

A'  very  acceptable  presentation  was  made  to  the  city 
of  Sarnia,  Out.,  recently  by  the  Imperial  Oil  Co.,  in  the 
form  of  a  pavement  on  Milton  St.,  extending  to  Green 
St.  and  to  the  Grand  Trunk  tunnel  depot.  This  pave- 
ment was  laid  for  the  Imperial  Oil  Co.  in  the  fall  by 
the  Warren  Bituminous  Paving  Co.,  of  Toronto.  The 
formal  presentation  took  place  on  December  19,  when 
several  of  the  chief  officials  of  the  company  were  pre- 
sent, including  Hon.  W.  J.  Hanna,  M.P.P.,  president; 
Geo.  W.  Mayer,  vice-president ;  C.  O.  Stillman,  vice- 
president ;  G.  H.  Smith,  A.  McQueen,  Daniel  Strachan, 
and  Victor  Ross,  of  New  York.  Mayor  Crawford  ex- 
pressed the  city's  deep  appreciation  of  the  company's 
generosity  and  spoke  of  the  very  friendly  relations 
which  had  always  existed  between  them  during  the 
twenty-one  years  since  the  firm's  establishment  at  Sar- 
nia. Mr.  Hanna,  replying  for  the  donors,  told  how  the 
idea  of  making  this  presentation  had  originated,  and 
said  he  had  readily  endorsed  it  because  he  realized  that 
Sarnia's  supreme  need,  as  is  the  supreme  need  of  every 
other  city  and  municipality  was  good  roads. 


Car  Tracks  Paved  with  Concrete 

A  street  car  line  runs  throughout  the  length  of  a 
newly  paved  street  in  Tacoma,  Wash.,  and  the  tracks 
are  being  siipported  upon  a  concrete  foundation.  The 
pavement  between  tracks  and  rails  will  also  be  con- 
crete, identical  with  the  city  pavement  on  each  side 
of  the  tracks.  The  accompanying  sketch  shows  the 
form  of  construction  which  has  been  adopted  for  the 
car  track  section. 


International  Fair  at  Lyons   an  Opportunity 
for  Continental  Trade  Openings 

On  March  1st,  1919,  the  fourth  International  Fair  to  be 
held  at  Lyons,  France,  will  be  opened  and  will  "remain  open 
for  two  weeks.  This  fair  was  organized  during  the  war 
primarily  to  give  impetus  to  French  commerce.  Its  de- 
velopment during  the  four  years  it  has  been  in  existence  has 
been  phenomenal  and  it  will  probably  replace  the  world- 
famed  annual  fair,  which,  before  the  war,  was  held  at 
Leipsig,  Germany.  Mr.  W.  M.  Clarke,  Canadian  Trade  Com- 
missioner at  Milan,  Italy,  states  that  the  fair  is  not  a  place 
where  merchants  assemble  their  products  and  sell  them  to 
visitors,  but  it  is  a  sample  show  where  producers  and  buyers 
meet  and  from  samples  shown  important  purchases  are  made, 
delivery  of  which  is  made  direct  from  the  seller  on  conditions 
that  vary  as  regards  time  and  place. 

At  the  1916  fair,  there  were  1,342  exhibitors  and  business 
amounting  to  $10,400,000  was  transacted.  In  1917,  there  were 
2..593  exhibitors  and  business  valued  at  $82,000,000  resulted. 
In  1918,  there  were  3,176  exhibitors  who  did  business  amount- 
ing to  $150,000,000. 

It  is  worthy  of  note  that  of  the  543  exhibitors  from,  the 
United  States  in  1918,  405  displayed  catalogues  and  price  lists 
only,  orders  being  placed  under  the  direction  of  the  Ameri- 
can Consul-General  at  Lyons.  Nevertheless,  it  is  reported 
that  the  business  transacted  by  United  States  firms  formed 
a  very  important  part  of  the  total  sales. 

The  Canadian  Minister  of  Trade  and  Commerce  has  ap- 
plied for  thirty  booths  at  the  next  fair.  A  few  of  these  will 
be  used  for  Government  exhibits,  but  most  of  the  booths 
have  been  placed  at  the  disposal  of  the  Canadian  Manufac- 
turers' Association  for  allotment,  and  application  for  space 
should  be  made  to  that  Association.  The  Djepartment  will 
pay  for  the  booths  and  also  the  freight  on  exhibits  from  the 
port  of  embarkation  to   Lyons. 

This  is  an  excellent  opportunity  for  Canada  to  display 
what  she  can  furnish  to  help  re-build  war-wasted  France 
and  at  the  same  time  improve  our  national  financial  standing. 
Canadian  manufacturers  should  co-operate  with  the  Depart- 
ment of  Trade  and  Commerce  to  "get  the  business." 


Montreal  Tramway  Extensions 

Mr.  Willard  F.  Graves,  consulting  engineer  to  the  Mont- 
real Tramways  Company,  speaking  at  a  luncheon  of  the 
Kiwanis  Club  recently,  said  that  extensions  to  the  Montreal 
Tramway  system  would  be  commenced  early  next  spring,  as 
the  company  had  been  notified  that  the  mills  would  commence 
rolling  the  required  rails  in  January.  These  rails  will  be  of 
the  grooved  girder  type,  weighing  115  pound  to  the  yard. 
Mr.  Graves  stated  that  transportation  systems  throughout 
the  whole  continent  were  suffering  from  over-regulation  by 
governments,  municipalities  and  commissions  and  they  were 
on  the  point  of  bankruptcy. 


Mr.  R.  C.  Marshall,  the  recently  elected  mayor  of  Cal- 
gary, Alta.,  is  one  of  the  principals  of  the  Crown  Paving  Com- 
pany; of  that  city. 
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The  Relation  Between  Light  Curtail- 
ment and  Accidents 


By  Mr.  R.  E.  SinpMn' 


From  the  publiihed  statistics  of  a  number  of  states,  to- 
gether with  conservative  estimates  for  the  remainder,  we  find 
tliat  approximately  2.5,000  persons  are  killed  or  permanently 
disabled,  1500.000  seriously  injured,  and  1,000,000  slightly  in- 
jured, each  year.  Translating  these  figures  by  means  of  the 
accident  severity  rates  we  have  a  total  of  180,000,000  days 
of  lost  time.  This  is  equivalent  to  the  loss  of  the  services  of 
000,000  men  for  a  full  year  of  :iOO  working  days.  The  economic 
loss  is  distributed  over  the  entire  country  during  a  period  ot 
one  year,  and  for  that  reason  its  effects  are  not  so  keenly 
felt,  or  its  importance  recognized.  If,  however,  this  loss 
were  concentrated  on  any  one  of  our  basic  war  industries,  as 
lor  example,  shipbuilding,  steel  making,  munition  manufac- 
ture, or  coal  mining,  it  would  be  nothing  short  of  a  national 
calamity.  ICven  distributing  this  loss  among  the  four  indus- 
tries named  would  seriously  cripple  all  of  them. 

It  is  apparent  that  we  have  here  an  important  factor 
touching  on  the  supply  of  labor,  and  anything  that  can  be 
done  to  curtail  this  economic  loss  is  worthy  of  careful  con- 
sideration. There  is  a  certain  percentage  of  unavoidable  ac- 
cidents— that  is,  man's  provision  is  unable  to  cope  with  un- 
known factors,  and  this  is  especially  true  of  pioneer  work. 
The  best  that  can  be  done  is  to  profit  by  experience,  and  en- 
deavor to  prevent  the  knowledge  and  experience  thus  gained 
from  lagging  behind  practice.  A  large  percentage  of  accid- 
ents may  be  classed  as  avoidable  in  the  sense  that  the  applica- 
tion of  mechanical  safeguards  and  the  observance  of  safety 
rules  will  prevent  them.  .Anything  in  the  form  of  a  practic- 
able guard,  of  safety  education,  or  of  safety  regulations  that 
will  protect  the  worker  from  injury  should  be  welcomed  by 
the  plant  manager  to-day.  Past  investigations  have  indicated 
various  influences  on  the  causation  of  accident,  and  promin- 
ent among  these  is  industrial  lighting. 

A  survey  of  91,000  accidents  from  the  records  of  The 
Travelers  Insurance  Company  for  the  year  1910  showed  that 
3.1.8  per  cent,  were  due  to  improper  or  inadequate  illumina- 
tion. Bearing  in  mind  the  progress  in  the  art  of  illumination 
during  the  past  eight  years,  it  is  hardly  possible  that  this  per- 
centage prevails  to-day.  New  factories  arc  lighted  by  up-to- 
date  equipment,  while  many  old  plants  have  had  their  light- 
ing systems  brought  into  conformity  with  modern  practice. 
These  arc  steps  in  the  right  direction,  and  are  bound  to  be 
reflected  in  the  accident  rate.  Offsetting  this,  to  a  certain 
extent,  is  the  practice  of  many  plant  managers  of  substituting 
high  efficiency  lamps,  without  providing  adequate  reflector 
protection.  Notwithstanding  the  vast  amount  of  expert  ad- 
vice that  has  appeared  in  the  technical  journals  devoted  to 
specific  industries,  there  are  literally  thousands  of  plants  that 
have  not  profited  by  this  advice.  The  directing  personnel  of 
these  plants,  from  managers  to  sub-foremen,  do  not  seem  to 
appreciate  the  difference  between  light  and  illumination,  be- 
tween a  reflector  and  a  wire  guard. 

18  Per  Cent  of  Accidents  Due  to  Poor  Lighting. 

There  is  some  foumlation.  however,  for  assuming  that  18 

per  cent,  of  our  industri.il  accidents  arc  due  to  defects  in  the 

lighting  installation.     On   that  basis  the  services  of   108,000 

men  for  one  year  are  lost  annually,  because  the  illumination 

provided  is  not  adequate  for  the  safety  of  the  workers.    That 
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this  condition  should  exist  year  after  year  is  all  the  more 
reprehensible  because  of  the  fact  that  the  remedy  is  so  easily 
applied  and  has  beneficial  results  in  many  ways  other  than  in 
the  clement  of  safety  involved.  Accidents  caused  by  care- 
lessness, inattention,  or  ignorance  can  he  eliminated  only  by 
a  long  continued,  painstaking  educational  campaign  often  in- 
volving a  change  in  long  established  habits.  The  elimination 
of  accidents  due  to  inadequate  or  improper  lighting  is  simply 
a  matter  of  purchasing  approved  equipment  and  installing  it 
under  competent  direction.  In  fact,  it  seems  proper  to  in- 
clude illumination  in  the  list  of  mechanical  safeguards,  for 
the  reason  that  the  lamps  and  reflectors  provide  the  guard — 
illumination — to  point  out  the  hazard,  just  as  effectively  as  a 
railing  points  out  the  danger  of  and  provides  protection 
against  the  hazard  of  a  revolving  flywheel.  The  sum  involv- 
ed is  insignificant  when  compared  with  the  accident  claims, 
or  the  lost  profit  on  the  product  of  the  labor,  or  the  value  of 
the  product  itself. 

Many  Improper  Installation*. 

Anyone  who  makes  an  extended  survey  of  Ihc  lighting 
conditions  of  our  industries  will  inevitably  be  impressed  by 
the  much  larger  percentage  of  improper  installations  when 
compared  with  the  inadequate  installations.  This  is  due  prim- 
arily to  the  praiseworthy,  but  none-the-lcss  ill-advised,  at- 
tempts to  better  the  plant  illumination  on  the  basis  solely  of 
providing  a  greater  candlepower  output.  The  questions  of 
distribution,  diffusion  and  absence  of  glare  are  either  not 
fully  appreciated,  or  are  entirely  unknown,  and  therefore  do 
not  receive  proper  consideration.  Now  if  the  persistent  ef- 
forts of  several  years  have  not  wholly  succeeded  in  educating 
the  factory  managements  in  the  fundamentals  of  good  illu- 
mination, is  it  not  absurd  to  expect  intelligent  application  of 
hurriedly  promulgated  rules  for  light  curtailment?  This  in 
itself  should  be  a  sufficient  argument  against  any  such  action, 
and  it  is  rather  gratifying  to  learn  that  there  will  be  no  gen- 
eral request  for  diminishing  industrial  lighting. 

The  saving  in  coal  by  curtailment  of  industrial  lighting 
would  be  negligible  when  compared  with  the  ultimate  eco- 
nomic loss.  If,  for  example,  the  full  year's  labor  of  the 
108.000  men  that  is  lost  annually,  due  to  poor  illumination, 
could  be  saved  and  applied  to  coal  mining,  130.000,000  more 
tons  of  coal  could  be  produced.  To  provide  ample  illumina- 
tion for  the  safety  of  thse  workers,  ten  hours  a  day  for  a 
full  year,  would  require  less  than  10,000  tons  of  coal.  We  may 
convert  this  fact  into  a  more  detailed  and  concrete  form  by 
saying  that  a  33-watt  lamp  burning  ten  hours  a  day  will 
provide  adequate  illumination  on  a  stairway  for  one  year  by 
the  use  of  one-eighth  of  a  (on  of  coal.  By  dispensing  with 
the  lamp  one-eighth  of  a  ton  of  coal  will  be  saved,  but  if 
during  the  year  one  accident  occurs  involving  the  loss  of  only 
one  day's  time  the  economic  loss  from  a  coal  producing 
standpoint  would  be  sufficient  to  operate  the  lamp  33  years. 

More  Accidents  on  Dark  Days. 
This  brings  us  up  to  the  point  of  considering  the  effect 
of  diminished  lighting  at  places  where  such  reduction  is 
almost  invariably  found.  Stairways,  elevated  fiangways.  pas- 
sageways, and  storage  spaces  are  generally  inadequately 
lighted,  and  are  the  first  to  suffer  from  a  policy  of  light  cur- 
tailment.    The  hazards  associated  with  these  poorly  lighted 
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sections  of  our  industrial  plants  have  been  portrayed  many 
times.  Confirmation  of  these  hazards  has  been  given  by  the 
report  of  the  British  Government  survey  of  industrial  ac- 
cidents showing  that  40  per  cent,  more  men  are  injured  from 
falling  and  stumbling  in  the  winter  months  than  in  the  sum- 
mer months.  This  is  exclusive  of  street  slipping  accidents. 
The  physical  condition  of  the  stairways  and  passageways  is 
the  same  for  both  periods,  the  sole  difference  being  in  the 
illumination. 

Many  accidents  occur  in  storage  places  due  to  inadequate 
illumination,  but  this  fact  is  not  often  brought  out  in  the 
reports.  Raw  material  and  finished  product  are  often  piled  in 
uneven  tiers,  and  these  fall  over  at  inopportune  moments. 
Carelessness  is  very  often  the  contributing  cause,  but  in  many 
cases  a  conscientious  worker  will  pile  material  unevenly 
simply  because  the  illumination  is  not  sufficient  to  show  him 
that  the  tier  is  out  of  alignment.  Similarly,  in  storing  tools 
or  small  parts  on  shelves  some  are  placed  too  near  the  edge 
and  fall  on  the  workmen.  A  case  in  point  is  that  of  a  young 
man  who  was  storing  small  diameter  steel  rods.  Unnoticed 
by  him,  one  of  the  rods  protruded  a  foot  or  more  beyond  the 
edge  of  the  shelf,  and  in  passjng  this  point  later  on  he  re- 
ceived a  jagged  cut  along  the  side  of  his  head.  There  was  a 
small-sized  lamp  in  the  central  aisle,  but  none  in  the  side 
aisle  where  the  accident  occurred. 

Badly  Lighted  Passageways. 

Even  the  supposedly  well  lighted  working  spaces  in  some 
shops  are  not  immune  from  accidents  of  this  nature.  A  cer- 
tain work  bench  was  well  illuminated  by  local  lights  with 
proper  reflectors,  but  the  bench  cast  a  shadow  on  the  floor 
while  the  general  illumination  was  not  sufficient  to  offset  the 
shadow.  There  followed  a  sequence  of  accidents  due  to  the 
toppling  over  of  partly  finished  work  piled  in  the  shadow. 
With  a  higher  intensity  of  general  illumination,  accidents  of 
this  type  were  largely  eliminated.  Passageways  that  are 
traversed  infrequently  hardly  justify  the  continual  use  of  an 
illuminant,  unless  there  is  exposure  to  moving  machinery  or 
other  hazards.  Irrespective  of  the  danger  element,  all  pas- 
sageways should  have  lighting  units  so  installed  that  they 
can  be  turned  on  and  off  at  either  end.  The  lack  of  such  a 
provision  was  partly  the  cause  of  an  accident  to  a  carpenter 
who  had  been  called  in  to  make  some  repairs  in  a  chemical 
establishment.  A  cup  had  been  placed  to  catch  the  drip  from 
a  slight  nitric  acid  leak  until  repairs  could  be  effected.  The 
carpenter,  assuming  that  the  cup  was  placed  to  catch  oil 
drip  poured  some  of  the  acid  on  his  saw  and  then  rubbed  it 
with  his  hand.  Before  neutralizing  agents  could  be  applied 
the  palm  of  his  hand  was  badly  burned.  It  is  evident  that  if 
proper  illumination  had  been  provided  the  carpenter  would 
have  noted  that  neither  the  color  nor  the  consistency  of  the 
acid  corresponded  to  that  of  an  oil  that  might  appropriately 
be  applied  to  a  saw. 

A  method  is  open  to  plant  managers  by  which,  at  the 
same  time,  coal  will  be  saved,  better  illumination  provided, 
and  accident  hazards  reduced.  It  consists  in  the  universal  use 
of  reflectors.  Every  plant  manager  (as  part  of  his  lightmg 
policy)  should  adopt  the  principle  of  a  proper  reflector  for 
every  lamp.  In  the  field  of  general  illumination,  the  use  of 
unshaded  lamps,  in  connection  with  naturally  dark  walls  and 
ceilings,  or  with  white  walls  and  ceilings  that  have  become 
dirty,  is  not  only  wasteful  and  inefficient,  but  also  increases 
the  accident  hazard  from  bright  light  sources.  Proper  re- 
flectors would  bring  this  wasted  light  under  control,  and  at 
the  same  time  reduce  the  accident  hazard.  In  a  limited  num- 
ber of  cases  smaller  lamps  could  be  substituted  and  still  ample 
illumination  would  be  provided;  but  for  the  most  part  reflect- 
ors should  be  used  with  the  lamps  now  installed  to  bring 
about  a  much  needed  improvement. 

In  the  field  of  local  lighting  there  is  munch  more  room 


for  saving  and  improvement.  There  are  thousands  of  120- 
watt  carbon  lamps,  and  many  more  thousands  of  60-watt 
carbon  lamps,  used  for  local  lighting  about  machines.  It  is 
the  exception  rather  than  the  rule  to  find  these  lamps  equip- 
ped with  reflectors.  Wire  guards  are  more  popular.  For 
purposes  of  illumination  a  15-watt  or  35-watt  tungsten-fila- 
ment lamp  with  proper  reflector  would  prove  adequate.  The 
question  of  serviceableness  or  of  breakage  of  this  lamp  over 
the  carbon  lamp  is  dependent  on  local  conditions.  The  recent 
agreement  between  lamp  manufacturers  and  the  Fuel  Ad- 
ministration insures  a  reduction  in  the  use  of  carbon  lamps. 
In  enforcing  this  policy,  lamp  users  should  be  warned  against 
employing  tungsten-filament  lamps  without  reflectors.  Ex- 
posure to  the  high  intrinsic  brilliancy  of  the  tungsten  fila- 
ment involves  a  greater  degree  of  vision  impairment  than 
with  the  carbon  lamp.  .  Wire  guards  will  not  serve,  for 
although  Ihey  protect  the  lamp  from  .breakage  to  a  certain 
extent,  they  afford  no  protection  to  the  eye.  The  lamp  can 
be  replaced  for  twenty-five  cents,  but  the  eye — vision — infin- 
itely more  valuable,  cannot  be  replaced  at  any  price. 

During  a  recent  inspection  we  noticed  a  workman  at  a 
stamping  press  who  persistently  stood  at  one  side  of  his 
machine.  In  answer  to  our  inquiries  the  workman  stated 
that  he  could  not  see  unless  he  moved  to  the  side  and  closer 
to  the  lamp;  and  he  also  informed  us  that  he  was  going  to  get 
a  "big  tungsten  lamp."  He  was  working  on  large  tinned 
sheets  and  while  standing  in  front  of  his  machine  a  dazzlin,g 
reflection  was  directed  toward  his  eyes.  A  simple  adjustment 
of  his  local  light  changed  the  angle  of  incident  and  reflected 
rays,  and  thus  removed  the  trouble. 

This  incident  is  more  or  less  typical.  There  is  so  much 
unintelligent  use  of  light  in  the  form  of  unshaded  or  im- 
properly placed  lamps  that  we  are  fast  approaching  the  state 
of  being  a  nation  of  eye-glass  wearers.  An  important  reme- 
dial step  will  be  taken  when  we  whole-heartedly  get  behind 
the  movement  of  "a  proper  reflector  for  every  lamp." 


Wonderful  British  Naval  Construction — One 
Destroyer  a  Week  Since  August  1914 

The  public  knew  from  the  various  speeches  delivered  by 
Sir  Eric  Geddes  and  his  predecessors  at  the  Admiralty  that 
very  considerable  additions  have  been  made  to  the  floating 
strength  of  the  British  Navy  since  the  outbreak  of  war,  but 
for  obvious  reasons  little  or  nothing  of  a  definite  nature 
could  be  published  in  regard  to  this  subject.  Even  now, 
when  the  ban  on  such  publicity  has  been  entirely  removed, 
an  appreciable  period  must  elapse  before  it  will  be  possible 
to  describe  in  detail  the  process  by  which  the  British  Navy 
has,  in  the  past  four  years,  attained  a  degree  of  strength 
such  as  it  never  previously  enjoyed.  Notwithstanding  war 
losses,  which  have  been  far  from  light,  the  Navy  to-day  is 
considerably  stronger,  both  relatively  and  absolutely,  than  it 
was  in  1914.  The  heaviest  losses  have  been  suffered  by  types 
which  were  already  regarded  as  obsolete,  e.g.,  pre-Dread- 
nought  battleships  and  armoured  cruisers,  and  which,  in  con- 
sequence, did  not  call  for  replacement.  Among  the  first-line 
capital  ships  our  losses  have  been  surprisingly  light,  con- 
sidering the  number  of  these  vessels  and  the  hazards  they 
were  compelled  to  run.  Of  the  all-big-gun  battleships,  only 
two  have  been  officially  posted  as  sunk— the  Audacious,  de- 
stroyed by  an  internal  explosion  in  July,  1917.  In  addition, 
three  battle-cruisers,  the  Queen  Mary,  Indefatigable,  and  In- 
vincible, have  disappeared  from  the  list,  all  three  being  sunk 
at  the  Battle  of  Jutland.  New  construction,  however,  has 
proceeded  on  such  a  large  scale  that,  besides  replacing  these 
five  vessels,  we  have  an  addition  of  five  capital  ships  to  the 
Grand  Fleet. 

.'Mmost   immediately   after   the   outbreak   of   hostilities   it 
was  realized  by   those   in   authority   that   the  naval   campaign 
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wciuld  be  of  such  a  character  as  to  nccessilatc  the  tinploy- 
mcnt  of  special  types  of  fiKhtinK  craft  in  which  the  Navy 
was  conspicuously  weak.  In  the  past  our  naval  construction 
policy  had  been  based  on  the  supposition  that  the  command 
of  the  sea  depended,  in  the  first  instance,  on  the  numerical 
and  individual  superiority  of  our  capital  ships.  The  principle 
was  perfectly  sound,  and  has,  indeed,  been  abundantly  vin- 
dicated in  the  course  of  the  war,  but  in  the  opinion  of  some 
judges  it  was  pushed  rather  to  an  extreme  length  in  pre-war 
days.  At  all  events,  it  is  quite  certain  that  our  early  opera- 
tions were  handicapped  by  the  shortage  of  light  cruisers,  de- 
stroyers, and  certain  special  types  which  had  not  been  mul- 
tiplied on  a  scale  commensurate  with  the  expansion  of  the 
battle  fleet  proper.  Even  before  the  submarine  menace  made 
its  appearance,  the  <lcmand  for  destroyers  was  greatly  in 
excess  of  the  material  available;  and  when  in  due  course  the 
submarine  danger  became  acute,  steps  were  at  once  taken 
to  accelerate  the  output  of  destroyers  by  every  possible 
means.  The  time  has  not  yet  come  to  subject  our  naval 
policy  since  1914  to  a  searching  investigation,  but  it  is  per- 
missible to  observe  that  the  Admiralty's  decision  to  lay  down 
a  number  of  heavy  battle-cruisers,  monitors,  sloops,  etc.,  at 
a  period  when  destroyers  were  the  crying  need,  has  been 
severely  censured  by  critics  of  unquestionable  authority. 
These  larger  vessels  monopolized  a  great  deal  of  labor,  plant, 
and  material,  with  the  result  that  for  some  time  the  produc- 
tion of  destroyers  was  seriously  retarded.  At  a  later  date  this 
policy  was  m'oditied,  and,  on  the  whole,  the  output  of  naval 
material  during  the  war  has  been  eminently  satisfactory.  The 
private  shipyards  throughout  the  United  Kingdom  have  in 
every  case  proved  worthy  of  their  great  traditions. 

The  naval  material  completed  since  July,  1914,  may  be 
summarized  as  follows,  the  figures,  though  approximately 
correct,  being  quite  unofficial:  Eight  battleships,  five  battle- 
cruisers,  twenty  light  cruisers,  148  mine-sweeping  sloops, 
sixteen  large  monitors,  nineteen  small  and  twenty-three  river 
monitors,  190  destroyers  and  over  100  submarines.  To  the 
foregoing  must  be  added  many  auxiliary  craft,  including 
whalers,  "P"  boats,  large  oil  tankers,  and  500  motor  launches, 
the  latter  mainly  of  American  construction.  From  the  tech- 
nical point  of  view,  perhaps  the  most  interesting,  because 
the  most  novel,  naval  types  built  during  the  war  are  the  so- 
called  "hush  hush"  cruisers,  a  bold  attempt  to  combine  ex- 
traordinary speed  with  great  gun  power.  We  shall  await 
with  interest  the  revelations  of  how  these  mighty  cruisers 
have  acquitted  themselves  in  service,  and  whether  they  have 
proved  sufficiently  useful  to  justify  their  high  cost,  not  only 
in  money,  but  in  labor  and  material,  at  a  time  when  both 
factors  were  almost  priceless.  As  we  pointed  out  last  year, 
when  M.  Tardieu,  a  French  naval  critic,  was  allowed  to  pub- 
lish a  general'doscription  of  their  features,  these  ships  com- 
plete a  iyc\c  of  naval  architecture  which  began  forty  years 
ago  with  the  launch  of  the  Italia  and  the  Lepanto,  when 
Italian  constructors  set  the  pace  in  the  building  of  relative- 
ly huge  vessels,  with  high  speed,  powerful  armament,  and 
moderate  protection.  As  an  indication  of  British  shipbuild- 
ing and  marine  engineering  capacity,  the  statistics  relating 
to  destroyers  are  very  suggestive.  Roughly  speaking,  we 
have  completed  one  destroyer  a  week  since  August,  1914. 
in  addition,  he  it  noted,  to  a  large  programme  of  other  con- 
struction, including  nearly  150  sloops,  numerous  cruisers, 
monitors,  submarines  and  auxiliaries,  to  say  nothing  of  the 
mercantile  production,  which,  despite  the  critics,  has  been 
very  far  from  negligible.  The  magnitude  of  this  shipbuild- 
ing achievement  is  enhanced  by  the  fact  that  a  modern  de- 
stroyer is  rarely  less  than  a  thousand  tons  in  displacement, 
and  has  a  speed  of  more — in  some  cases  of  far  more — than 
thirty  knots.  The  British  shipyards  and  marine  engineering 
ships  have  every  reason  to  be  proud  of  their  war  record. 
Hitherto,  the  public  has  necessarily  been  debarred  by  the 
censorship   from  learning  what   these  allied   industries   have 


dtiiic    to    maintuiii    that    naval    supremacy    to    which,     in    the 
main,  we  owe  the  triumph  of  our  cause.   Now   that   the  re- 
striction on  publicity  is  at  end,  it  is  fitting  that  their  incom- 
parable services  should  be  made  known   and   v   -•'■'••   --'.- 
nowledged. — The   Engineer. 


Major  Bond  is  Chief  Engineer 

Major  F.  L.  ('.  Bond  has  been  appointed  Chief  engineer 
of  the  Grand  Trunk  Railway  System,  with  headquarters  at 
Montreal.  Major  liond,  who  succeeds  Mr.  II.  K.  Saiford, 
recently  appointed  Engineering  Assistant  to  the  Regional 
Director  of  the  Central  Western  District,  United  Stales 
Railroad  .\dministration,  has  just  returned  from  overseas, 
alter  two  years  service  with  the  10th  Battalion  Canadian 
Railway  Troop.s.  He  was  born  in  Montreal,  in  1877,  was 
educated   at   the   Montreal   High   School,   the  ColleKiate   In- 


Malor  F.  I..  C.  Bond 

slitule,  and  McCiill  rmvcrsity.  Upon  gradiiaiitiK  ironi  Mc- 
Gill.  in  1S98,  he  entered  the  service  of  the  (Irancl  Trunk  as  .As- 
sistant Resident  Ennincer  of  the  Eastern  Division,  and  in 
1901  was  appointed  engineer  in  charge  of  double  track  con- 
struction. In  1902  he  was  night  superintendent  on  the  con- 
struction of  the  I'ark  avenue  tunnel  of  the  New  York  subway, 
but  returned  to  the  Grand  Trunk  as  Resident  Engineer, 
Eastern  Division,  a  position  which  he  held  until  191.T.  From 
191.1  to  1916,  when  he  went  overseas.  Major  Bond  was  Divis- 
ion Engineer,  Eastern  Lines,  Grand  Trunk  Railway  System. 


The  British  Navy  99.99%  Efficient 

The  statement  was  made  on  Trafalgar  Day 
in  London  that  the  British  Navy  hat  carried, 
by  means  of  its  transports,  16,000,000  fighting 
men  and  the  casualties  amount  to  one  man  in 
every  10,000.  The  safety  of  the  legions  of  over- 
seas and  American  troops  has  rested  with  the 
Navy.  That  and  the  Mercantile  Marine  through 
their  vigilance  and  efficiency  have  made  the  vic- 
tories of  the  past  years  possible.  They  have  fed 
and  clothed  the  army  in  Saloniki  and  have  kept 
England  so  well  supplied  with  food  and  raw  mat- 
erial* that  no  really  serious  lack  hat  been  felt 
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A  Diagram  From  Which  May  Be  Readily  Deter- 
mined the  Cost  of  Coal  for  Generating  Steam 

The  accompanying  diagram  furnislies  the  power  plant 
operator  accurate  information  on  the  cost  of  coal  for  gener- 
ating steam.  Knowing  the  price  and  the  amount  of  coal 
burned  and  the  quantity  of  water  evaporated,  the  solution  is 
easy.  Start  with  the  cost  of  coal  per  ton  and  project  vertically, 
intersecting  the  oblique  line  corresponding  to  the  evaporation 
from  and  at  213  degrees  F.  being  obtained  from  the  boilers, 
then  move  horizontally  to  the  left  margin,  where  the  cost  of 
coal  to  evaporate  one  thousand  pounds  of  water  from  and  at 
212  degrees  F.  is  given.  The  chart  can  also  be  used  to  deter- 
mine the  evaporation  required  to  generate  steam  at  a  certain 
cost,  by  reversing  the  above  process.  This  chart  should 
awaken  interest  in  the  relative  efficiency  of  a  mechanical 
stoker  as  compared  with  hand  firing.  The  stoker  shown  in 
the  illustration  attacks  Mr.  Wasted  Fuel  from  the  following 
angles: 

1.  Smokeless  conil)ustion  and  a  high  percentage  of  CO'. 

2.  Volatile  substances  in  the  coal  are  distilled  before  they  are 

introduced  to  the  incandescent  fuel  bed. 

3.  A  forced  draft   system  of  air  control  supplies  the  correct 

amount  of  air  mixture  at  all  times. 

4.  Carbon  often  wasted  in  the  ash  is  burned  before  dropping 

the  dumping  grates. 


Lignite  to  be  Ready  in  1920 

The  Lignite  Utilization  Board,  composed  of  Mr.  R.  A. 
Ross,  consulting  engineer,  Montreal;  Hon.  J.  A.  Sheppard, 
Moosejaw;  and  Mr.  J.  M.  Leamy,  provincial  electrical  en- 
gineer for  Manitoba,  has  reported  to  the  Council  for  Scien- 
tific and  Industrial  Research  that  there  is  a  vast  quantity  of 
preliminary  work  to  be  disposed  of  before  there  can  be  any 
actual  commercial  output  of  briquettcd  lignite  from  the  pro- 
jected demonstration  plant  in  Saskatchewan.  Before  pro- 
ceeding with  the  purchase  of  machinery  and  the  construction 
of  the  plant  the  Board  estimates  that  six  to  eight  months 
will  be  devoted  to  an  exhaustive  study  of  carbonizing  and 
briquetting  methods;  six  months  will  then  be  required  for 
arranging  plant  lay-out  and  purchasing  machinery,  and  six 
more  months  for  commercial  adjustment  and  initial  oper- 
ating stages.  By  the  spring  of  1920,  therefore,  it  is  antici- 
pated  the  plant  will  be  in   full   operation. 


A  Correction 

In  the  article  on  the  addition  to  the  plant  of  the 
Tidewater  Shipbuilders,  Limited,  Cap  de  la  Madelaine, 
P.  Q.,  in  our  issue  of  Dec.  18,  page  1001,  right  column, 
17th  line,  the  text  reads  that  the  lines  of  the  basin 
were  set  at  one  foot  distance  from  the  proposed  wharf. 
This  should  read  "one  hundred  feet." 
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East  and  West— From  Coast  to  Coast 


The  Manitoba  Provincial  (Government  proposes  the  erec- 
tion of  a  home  for  the  deaf  and  dumb  at  a  cost  of  $500,000.  It 
is  to  be  proceeded  with  as  soon  as  plans  can  be  completed. 

The  council  of  Outreniont,  P.  Q.,  is  considering  a  scheme 
for  the  erection  of  semi-detached  cottages  in  blocks  of  from 
25  to  30  at  a  time,  to  be  sold  on  long  term  payments  to 
prospective  citizens. 

The  Brantford,  Ont.,  Waterworks  Commission  has  re- 
ceived approval  from  the  Provincial  Board  of  Health  of  the 
plans  for  the  re-arrangement  of  its  water  purification  system, 
which  were  prepared  by  R.  S.  &  W.  S.  Lea,  of  Montreal. 

A  meeting  was  recently  held  in  Winnipeg,  Man.,  on  Dec. 
17th,  at  which  representatives  of  many  of  the  municipalities 
of  the  province  were  present,  to  discuss  the  offer  of  the  fed- 
eral government  of  financial  assistance  for  house  building. 

It  is  proposed  to  add  two  wings  to  the  Kingston  General 
Hospital  and  to  enlarge  and  modernize  the  facilities  of  the 
institution.  The  city  has  subscribed  $100,000  for  the  promo- 
tion of  this  work,  and  the  Ontario  Government  is  also  being 
appealed  to  for  financial  aid. 

The  British  Columbia  Government  proposes,  as  a  means 
of  relieving  the  housing  situation,  that  municipalities  deed  over 
property  acquired  by  tax  sale,  on  which  the  Government 
may  build  homes  to  be  sold  to  returned  soldiers  on  long- 
term  payments  at  a  low  rate  of  interest. 

The  Manitoba  Government  has  been  petitioned  for  the 
extension  of  the  winter  road  constructed  last  year  from  Fort 
Alexander  to  Gold  Lake.  An  engineer  has  been  sent  to  sur- 
vey the  route  and  report  on  the  cost  and  necessity  of  the 
work,  which  proposes  carrying  the  road  as  far  as  Long  Lake. 

Still  another  deputation  has  interviewed  the  Ontario 
Government  to  influence,  if  possible,  the  decision  as  to  the 
route  of  the  Provincial  Highway  west  of  London.  Elgin. 
Kent  and  Essex  counties  were  represented  and  the  merits 
of  the  southern  route  from  London  through  St.  Thoinas  to 
Windsor,  were  urged. 

Mr.  S.  J.  Crowe,  M.P.,  Vancouver  is  recently  quoted  as 
stating  that  if  the  local  interests  which  had  the  question  of 
dry  dock  construction  under  consideration,  did  not  make 
some  definite  proposition  immediately,  he  would  recom- 
mend that  the  government  construct  the  dock,  employing 
returned  soldiers  foi"  this  work. 

The  Ottawa  city  council  has  approved  the  appointment 
of  a  committee  to  discuss  with  representatives  of  the  Domin- 
ion and  Provincial  Governments,  and  the  Eastern  Ontario 
Good  Roads  Association,  the  question  of  establishing  a  metro- 
politan road  area  surrounding  Ottawa.  The  understanding  is 
that  if  the  metropolitan  road  area  idea  should  be  found  im- 
practicable, the  committee  will  discuss  the  feasibility  of  creat- 
ing a  suburban  road  area. 

The  lowest  tender  received  on  the  Pcterboro  bridge,  over 
the  Otonabee  River,  was  that  of  the  Canadian  Engineering  & 
Contracting  Co..  $.1.'?7,.t38,  which,  however,  is  nearly  .$100,000 
more  than  the  $245,000  voted  originally  by  the  rate-payers. 
Two  other  tenders  were  received:  R.  Shcchy,  $H81.474,  and 
John  O'Toole,  Ottawa.  $:i51.7IO.  The  cheques  of  the  tender- 
ers were  returned  and  the  matter  is  to  be  left  over  for  the 
1019  city  council  to  handle. 

Work  has  recently  been  comrrienced  in  connection  witfi 
the  first  six  units  of  the  big   Calgary   military   convalescent 


liospital,  for  which  the  Cartcr-Halls-Aldinger  Co.  has  the 
contract  at  $330,471.  The  hospital  will  be  situated  east  of  the 
present  General  Hospital  buildings  and,  it  is  understood,  will 
eventually  revert  to  the  city  for  general  hospital  purposes. 
The  first  six  units  will  consists  of  three  a.ctive  treatment 
wards,  a  surgical  building,  an  administration  building  and  a 
service  building.  The  latter  includes  the  dining  room  and 
kitchen.  The  administration  building  will  likely  be  completed 
first,  though  it  is  the  intention  to  rush  the  whole  set  at  one*. 

The  council  of  Wentworth  County,  Ont.,  has  pa.<;sed  a 
l)y-law  incorporating  the  following  roads  in  its  countj'  road 
system:  Stoney  Creek  and  Tapleytown  road — from  the  south- 
erly boundary  of  Saltfleet,  between  lots  8  and  9,  between  con- 
cessions 6  and  7,  down  the  mountain  and  easterly  to  the  Vine- 
mount  station;  Barton  and  Glanford  town  line — commencing 
at  road  between  lots  14  and  15  and  continuing  easterly  to  road 
l)etween  lots  (>  and  7;  Wentworth  street — from  southerly  ter- 
minal of  Wentworth  street,  in  Hamilton,  to  boundary  of 
township  of  Barton;  Garth  street — from  southerly  boundary 
of  Garth  street,  Hamilton,  to  road  between  concessions  7  and 
8.  Barton,  and  thence  westerly  to  road  between  lots  30  and  24; 
Plains  road — short  piece  of  road  about  1,600  feet  from  Toronto 
and  Hamilton  highway,  northeasterly  to  the  boundary  of  Hal- 
ton    county. 


Obituary 

Mr.  Geo.  Pounder,  of  the  well  known  Stratford,  Ont., 
firm  of  contractors,  Pounder  Bros.,  has  become  a  victim  of 
pneumonia,  following  an  attack  of  the  flu.  Mr.  Pounder  had 
latterly  been  in  Collingwood.  Ont..  in  connection  with  the 
contract  for  the  Bell  Telephone  Company's  building,  upon 
which  work  was  commenced  last  May.  and  it  was  in  that 
town  he  took  ill  and  died.     He  was  39  years  of  age. 

Mr.  W.  K.  Greenwood,  chief  engineer  of  the  Orillia 
Water,  Light  and  Power  Commission.  Orillia.  Ont.,  died  on 
December  30,  of  Spanish  influenza.  Mr.  Greenwood  was  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering 
of  the  University  of  Toronto,  in  the  class  of  1904;  a  member 
of  the  Engineers'  Club,  Tororito;  an  Associate  i.iemoer  of 
the  Engineering  Institute  of  Canada;  an  .Associate  of  tne 
American  Institute  of  Electrical  Engineers  and  was  well  and 
very  favorably  known  in  engineering  circles. 

Mr.  John  Maxwell,  of  Fredericton,  N.  B.,  who  for  very 
many  years  had  been  a  prominent  builder  and  contractor  in 
that  city,  passed  away  recently.  Mr.  Maxwell  had  reached 
a  great  age,  having  come  to  this  'country  from  Tyrone,  Ire- 
land, in  the  year  1858.  at  the  age  of  twenty-five.  He  was  con- 
nected with  many  large  building  undertakings,  including  the 
Mnrysville  Cotton  Mills,  the  Provincial  Parliament  Building, 
and  the  Provincial  Hospital,  at  St.  John.  He  also  took  a  keen 
and  active  interest  in  civic  affairs,  and  for  a  time  was  an  alder- 
man of  the  city.  , 

Mr.  Wm.  J.  Galbraith,  a  well  knowa  young  Canadian  en- 
gineer, died  recently  of  pneumonia,  at  his  home  in  Montreal. 
Mr.  Galbraith  was  born  at  Lachinc.  thirty-two  years  ago.  and 
took  his  B.Sc.  degree  in  McGill  University  in  1909.  Follow- 
ing his  graduation  he  took  up  work  in  the  geological  survey 
in  the  Rocky  Mountains,  but  in  the  fall  of  1910  he  joined  the 
staff  of  M.  P.  and  J.  T.  Davis,  as  assistant  engineer  on  caisson 
work  for  the  Quebec  Bridge.  In  the  spring  of  1912  he  went 
into  business  for  himself  as  a  contractor,  and  carried  out  a 
number  of  works,  including  a  dock  at  Berthier.  P.  Q..  a  dam 
and  power  house  at  Walsdale  Falls,  Ont.,  and  a  wireless 
station  at  New  Castle,  N.  B.  Later  he  joined  the  staff  of  the 
Foundation  Co.,  of  New  York,  as  superintendent  of  construc- 
tion, and  built  shipyards  at  Victoria,  Taconia,  Seattle,  Savan- 
nah and  New  Orleans.  Just  befire  his  illness  he  was  engaged 
in  the  valuation  of  a  shipyard  for  the  Canadian  Government. 
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Education  and  Co-operation  the  Wisest 
Course  in  Dealing  with  Labor 

UNDOUBTEDLY  the  nio.st  important  and  dif- 
ficult problem  which  faces  industry  at  the 
present  time  is  that  of  labor.  And  it  seems 
to  be  a  problem  that  will  never  quite  admit 
of  a  permanent  solution,  since  the  factors  that  enter 
into  it  are  legion  and  diverse.  1lie  advance  of  civil- 
ization, with  its  seeming  reactions,  and  the  uncertainty 
of  human  nature,  are  so  involved  with  it  that  one  can- 
not hope  to  accurately  forecast  its  developments. 

There  are  those,  however,  who  do  not  seem  to  re- 
cognize the  conditions-  which  exist  at  the  present  time, 
who  have  been  blind  to  the  changes  which  have  been 
taking  place  during  the  last  few  years.  Some  say  there 
must  be  no  "oppression  of  labor"  and  others,  that  "we 
must  put  labor  in  its  place."  As  a  matter  of  fact,  there 
is  now  really  no  possibility  of  either  oppressing  or 
coercing  labor.  The  reverse  rather  is  true — that  labor 
has  it  in  its  power  to  oppress  and  coerce,  and  neither 
ca|)ital  nor  the  government  can  ofifer  very  effective 
resistance  if  labor's  demands  arc  beyond  reason. 

Of  course  a  great  deal  will  depend  on  labor  leader- 


ship, and,  fortunately,  the  leaders  in  Canada,  with  a 
few  exceptions,  do  not  appear  to  be  of  the  extremist 
type.  The  two  .  foremost  of  them,  Senator  Gideon 
Robertson,  the  Dominion  Minister  of  Labor,  and  Mr. 
Tom  Moore,  president  of  the  Trades  and  Labor  Con- 
gress of  Canada,  in  addresses  at  a  luncheon  of  the 
recent  Ottawa  Conference  of  Canadian  Building  and 
Construction  Industries,  displayed  a  friendly  and  co- 
operative attitude  and  a  desire  for  better  relations  be- 
tween employers  and  employed. 

Senator  Robertson  declared  that  the  reconstruction 
period  should  be  approached  by  all  classes  of  people 
having  in  mind  that  the  future  prosperity  of  the  coun- 
try depended  very  largely  upon  co-operation,  with 
mutual  respect  for  each  other's  rights.  He  attributed 
the  industrial  unrest  which  had  arisen  during  the  war, 
partly  to  the  increased  cost  of  living,  which  made  it 
necessary  that  the  workmen  demand  increased  wages, 
and  partly  to  the  lack  of  united  action  by  labor  as  a 
whole  and  employers  as  a  whole.  If  both  parties  had 
been  able  to  sit  down  trade  by  trade  and  work  out 
agreements  as  to  rates  of  pay  and  conditions  of  em- 
ployment to  be  made  efifective  throughout  stated  ter- 
ritory, he  believed  it  would  have  contributed  to  effi- 
ciency and  harmony. 

The  Senator  also  emphasized  the  importance  of  the 
housing  question.  If  the  situation  were  not  relieved, 
he  was  afraid  there  would  be  considerable  discontent 
among  the  returning  soldiers  and  among  workmen 
generally.  The  Federal  and  Provincial  Governments, 
he  declared,  must  take  action,  and  should  see  to  it 
that  every  workman  who  owned  a  lot  and  wished  to 
build  a  home,  should  be  furnished  with  the  necessary 
money.  It  was  his  experience  that  a  man  living  in  any 
locality,  who  owned  his  own  home,  was  generally  a 
better  citizen  than  the  man  who  did  not. 

Mr.  Tom  Moore,  the  president  of  the  Trades  and 
Labor  Congress,  was  strongly  in  favor  of  closer  re- 
lations between  employers  and  employed  and  a  more 
democratic  control  of  industry.  He  regretted  that  there 
had  been  no  opportunity  for  the  two  parties  to  get  to- 
gether and  confer,  but  he  asserted  that  war  had  ad- 
vanced the  spirit  of  co-operation  more  than  a  century 
of  peace,  and  that  now  the  time  had  come  for  the  aboli- 
tion of  autocracy  in  industry.  Labor  itself,  he  admit- 
ted— certain  sections  of  it,  in  certain  localities — had  at- 
tempted to  institute  an  autocracy.  The  danger  lay  in 
a  sudden  relaxation  of  restraint  and  a  swinging  to  the 
opposite  extreme,  as  had  been  the  case  in  Russia. 

In  connection  with  the  building  industry,  the  par- 
ticular difficulty  was  that  it  was  so  spread  out  and  in 
so  many  hands,  that  it  was  hard  to  bring  about  the 
co-operation  that  was  desired.  The  problem  was 
greatly  simplified  when  there  was  a  concentrated  or- 
ganization on  both  sides.  For  this  reason,  Mr.  Moore 
said  he  had  always  wished  that  the  Builders' Exchanges 
should  be  numerous  and  efifective  and  should  have 
power  to  deal  with  the  men  employed  in  the  industry. 
On  the  other  hand,  the  employees'  organizations  should 
also  be  encouraged  and  recognized  in  the  arranging 
of  trade  conditions.  The  only  flexible  feature  in  the 
building  industry  was  labor,  and  as  a  result  it  had  been 
the  practice  to  make  it  the  outlet  by  which  loss  was 
absorbed.  The  just  and  proper  course,  however,  was 
to  make  the  labor  market  inflexible  for  given  periods. 

Mr.  Moore  urged  that  employers  should  not  foster 
organizations  of  a  small  local  nature,  as  these  had  no 
power  to  discipline  communities  which  broke  their 
agreements.  In  national  or  international  associations, 
however,  if  a  communitv  of  workers'  breaks  an  agree- 
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merit  and  strikes,  the  larger  body  can  demand  that  they 
go  back  to  work  or  help  the  employers  to  find  men  to 
supplant  them. 

The  great  object  and  ideal  to  achieve,  in  the  speak- 
er's opinion,  was  the  establishment  of  a  more  satisfac- 
tory and  democratic  control  of  industry  than  had  exist- 
ed in  the  past.  The  workers,  he  asserted,  who  put 
inoney  in  their  homes  and  helped  to  build  u])  their 
community,  were  often  bigger  investors  than  the  em- 
ployers, and  should  therefore  have  a  voice  in  the  man- 
agement of  the  industry  to  which  they  belonged. 

If  we  may  judge  labor's  aims  from  the  tone  of  Mr. 
Moore's  remarks  or  Senator  Robertson's,  they  are  cer- 
tainly not  unreasonable  and  indeed  are  commendable, 
but  it  is  regrettable  that  the  methods  which  the  unions 
adopt  to  attain  these  objects  are  sometimes  the  reverse. 
They  arbitrarily  seek  to  create  a  new  heaven  and  a  new 
earth  over  night,  so  to  speak,  and,  on  occasion,  have 
not  hesitated  to  use  the  weapon  of  the  strike  to  en- 
force demands  which  are  unjust  and  oppressive.  An 
organization  which  professes  to  be  socialistic  cannot 
refuse  to  submit  its  demands  to  arbitration  without 
a  virtual  renunciation  of  its  principles,  yet  on  more  than 
one  occasion  the  unions  have  been  guilty  of  this  apos- 
tacy. 

There  is  also  a  Bolshevik  element  which,  though 
undoubtedly  it  is  a  small  minority,  is  sufficiently  strong 
to  be  dangerous.  In  the  Labor  Temple  in  Toronto,  a 
number  of  this  persuasion  at  a  recent  meeting  gave 
three  cheers  for  their  Russian  brethren  who  have  up- 
turned the  state  and  taken  the  government  upon  them- 
selves, regardless  of  all  other  elements  of  the  popula- 
tion, with  the  result  that  the  country  is  in  the  throes 
of  a  moral,  political  and  economic  convulsion.  Also 
there  has  been  some  outspoken  defence  of  the  Bolshe- 
viki  from  public  platforms,  and  revolutionary  pam- 
phlets have  been  distributed  on  the  streets  of  our 
cities  calling  upon  labor  to  arise  and  throw  off  the 
capitalistic  yoke. 

These  may  sound  like  alarmist  reports,  but  they 
are  facts  and  we  cannot  afford  to  disregard  them. 
There  is,  perhaps,  no  real  cause  for  anxiety,  but  there 
is  need  for  action.  These  extremists  cannot  be  allow- 
ed to  continue  their  dangerous  propaganda,  which  un- 
doubtedly will  find  fruitful  soil  in  the  alien  population 
that  forms  so  large  a  percentage  of  our  common  labor. 
To  talk  of  freedom  of  speech  when  attempts  are  being 
made  to  cause  discontent,  and  even  revolution,  in  a 
democratic  country,  is  utter  folly.  The  Government 
must  take  action  to  suppress  all  Bolshevik  tendencies. 

But  we  must  not  antagonize  the  saner  majority  of 
organized  labor.  The  unions  may  become  a  curse  and 
a  menace  if  their  enmity  is  aroused,  but  by  diplomatic 
handling  they  may  be  used  as  a  means  of  raising  the 
standard  of  the  working  class  and  of  educating  the 
alien  immigrant  in  the  ideals  of  Canadian  citizenship. 
We  cannot  agree  with  those  who  refuse  to  recognize 
the  labor  organizations — the  responsible  ones.  It  is 
like  closing  one's  eyes  to  the  inevitable,  for  the  tendency 
towards  organization  is  too  strong  to  combat — -even 
were  it  wise  or  just  to  do  so — and  we  must  either  fol- 
low the  course  of  education  and  conciliation,  or  of  in- 
cessant conflict  and  controversy.  Is  it  not  safer  to' 
try  and  use  the  unions  than  to  antagonize  them?  Let 
us,  if  possible,  foster  responsible  organizations,  whose 
agreements  will  be  something  more  than  scraps  of 
paper.  Labor  is  seeking  a  place  in  the  sun,  deserves 
it,  and  will  have  it  by  fair  means  or  foul.  The  best 
policy  therefore  seems  to  be  the  suppression  of  the 
extremists,  but  recognition  of,  and  co-operation  with, 
the  sane  majority  in  organized  labor. 


The  Value  of  a  Photographic  Record  in  Con- 
struction Work 

PHOTOGRAPHS  taken  during  construction  and 
after  the  building  is  completed  furnish  a  record 
of  worJi  accomplished  that  cannot  be  secured  in 
any  other  way.  A  log  book  of  every  job  is  kept 
by  the  majority  of  contractors,  but  have  you  ever  con- 
sidered what  a  valuable  supplement  a  series  of  progress 
photographs  would  make  to  your  record  of  the  work? 
It  is  an  indisputably  authentic  record  that  has  been 
recognized  and  accepted  by  our  law  courts  on  several 
occasions,  when  legal  tangles  have  unfortunately  crop- 
ped up,  and  has  often  been  the  means  of  saving  the 
contractor  trouble  and  financial  loss. 

A  good  photographic  reproduction  of  a  well  con- 
structed building  or  other  contract  you  have  success- 
fully handled,  may  often  influence  an  owner  in  the 
awarding  of  a  contract.  At  any  rate  it  is  substantial 
proof  of  your  ability  to  successfully  carry  put  a  con- 
tract, proof  that  might  otherwise  be  difficult  to  bring  to 
the  attention  of  those  interested. 

A  progress  photograph  taken  at  the  end  of  each 
month  could  be  submitted  to  the  architect  or  engineer 
when  application  is  made  for  a  certificate.  This  photo- 
graph, showing,  as  it  will,  the  work  completed  to  date, 
will  be  of  assistance  to  the  builder  in  securing  for  him 
the  maximum  payment  possible  for  the  work  com- 
pleted. 

To  be  of  the  greatest  value  a  construction  photo- 
graph must  conform  to  certain  rules.  A  standard  size 
should  first  be  determined  and  then  no  departure  made 
from  this  standard.  From  8  x  10  inches  down  to  5  x  7 
inch  films  or  plates  have  been  found  to  be  very  satis- 
factory for  this  class  of  work. 

To  get  uniformly  good  results  all  photos  should  be 
taken  by  an  expert  photographer.  Don't  depend  on 
amateur  snapshots.  Sometimes  they  are  very  satis- 
factory, but  generally  they  are  failures  and  these  fail- 
ures reduce  the  value  of  this  kind  of  record  consider- 
ablv.  The  cost  will  not  be  great  compared  to  the  value 
received. 

Progressive  construction  photographs  should  al- 
ways be  taken  from  the  same  points.  A  point  should 
be  selected  which  will  give  a  three-quarter  front  view 
and  should  show  at  least  a  part  of  the  side  of  the  build- 
ing. The  best  time  to  take  an  exterior  picture  of  this 
kind  is  usually  when  the  shadows  are  fairly  prominent, 
so  that  brick  work,  door  openings,  etc.,  are  accentuated. 
Whenever  possible,  there  should  be  one  person  in  the 
picture  to  serve  as  a  scale  of  size.  Telegraph  poles 
should  be  avoided,  but  trees  covering  a  small  part  of 
the  building  are  not  objectionable.  A  margin  is  neces- 
sary to  serve  as  a  background.  In  taking  interiors,  a 
view  straight  down  the  centre  of  the  building  is  pre- 
ferred, unless  columns  interfere;  the  camera  should  be 
>'ightly  to  one  side  of  the  centre  and  at  least  20  feet 
from  the  nearest  column. 

Every  print  should  bear  the  date  of  taking,  as  well 
as  the  title.  It  might  be  well  to  have  this  marked  on 
the  margin  of  the  negative.  A  print  of  each  negative 
should  be  pasted  in  or  otherwise  attached  to  the  log 
book  of  the  job,  which  is,  or  should  be,  entered  up  to 
date  each  night.  This  will  form  a  permanent  and  au- 
thentic record  of  each  job. 


Railroad  tunnels  under  the  Straits  of  Dover  and 
Gibraltar  are  projected  as  part  of  English  and  Euro- 
pean reconstruction.  Plans  have  already  been  pre- 
pared, it  is  stated. 
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Rideau    River    Intercepting    Sewer,    Ottawa 


By  L.  McLaren  Hunter,  A.  M.  Inst.  M.  &  C.  E.,  City  Engineer's  Dept. 


THE  Rideau  River  Intercepting  Sewer  is  located 
in  the  southern  district  of  the  city  and  extends 
from  Somerset  Street  in  St.  Georges  Ward  to 
Windsor  Avenue  (Ottawa  South)  in  Capital 
Ward.  This  is  a  distance  of  17,900  feet.  It  was  con- 
structed to  drain  a  portion  of  (Ottawa  South  and  to 
give  a  greater  depth  for  house  drainage  in  other  por- 
tions of  the  same  district.  It  will  also  drain  a  part  of 
Ottawa  East. 

The  city  engaged  the  well-known  firm  of  consult- 
ing engineers,  Messrs.  R.  S.  &  W.  S.  Lea,  of  Montreal, 
to  make  a  report  on  the  necessity  for  and  the  design  of 
the  interceptor. 

In   designing  the  interceptor  it   was   important   to 
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Area  "I" — Including  400  acres  above  the  Cameron 
Street  outlet. 

Area  "11" — Including  180  acres  between  the  Cam- 
eron Street  and  Clegg  Street  outlets. 

Area  "III" — Including  20  acres  between  the  Clegg 
Street  and  Brunswick  Street  outlets. 

Area  "IV" — Including  80  acres  lying  along  the 
Rideau  River  between  the  Ottawa  East  district  and 
the  area  tributaj-y  to  the  Somerset  Street  main  sewer, 
viz. :— Area  "  D." 

The  present  main  sewer  has  its  outlet  in  the  Ottawa 
River  at  Edwards  Mill,  at  the  foot  of  John  Street,  and 
crosses  the  canal  at  Somerset  Street,  where  the  Rideau 
River   Interceptor   commences. 


Map  showing  alignment  and  drainage  areas 
—  Rideau  River  Interceptor. 


adopt  such  a  route  and  grade  as  would  permit  of  its 
convenient  incorporation  in  the  main  drainage  scheme 
which  must  be  provided  eventually  for  the  whole  city 
of  Ottawa  and  suburbs. 

The  area  of  the  section  drained  is  1,060  acres,  36 
per  cent,  of  which  (380  acres  in  the  Ottawa  South  and 
Ottawa  East  districts)  is  already  sewered  on  the  com- 
bined system.  Fig.  1  shows  the  sewered  and  unsew- 
ered  areas.  The  former  is  referred  to  by  letters  and 
the  latter  by  Roman  numerals. 

It  will  be  noted  that  Area  "A"  includes  180  acres 
in  Ottawa  South,  with  an  outlet  at  Cameron  Street: 
Area  "B"  includes  45  acres  in  Ottawa  East  with  an 
outlet  at  Clegg  Street  and  Area  "E"  includes  155  acres 
in  Ottawa  East  with  an  outlet  at  Brunswick  Street. 
The  unsewered  areas  are  as  follows : — 


The  first  section  was  constructed  of  segment  tile 
60  inches  in  diameter,  running  from  Somerset  Street 
to  the  Gas  Company's  property.  The  next  section,  of 
54-inch  pipe  (part  segment  and  part  concrete  pipe) 
runs  from  the  Gas  Company  to  Clegg  Street.  The  sec- 
tion from  Clegg  to  Windsor  was  constructed  of  48- 
inch  concrete  pipe — (this  is  being  continued  along 
Windsor  to  Bank  and  Grove  street  and  is  called  the 
Ottawa  South  sewer  extension,  although  really  an  ex- 
tension to  the  Rideau  interceptor).  A  30-inch  con- 
crete pipe  is  carried  along'  Cameron  to  Leonard.  This 
extension  is  4,000  feet  in  length.  The  extension  of 
the  interceptor  is  shown  in  heavy  dotted  lines  in  Fig.  1. 

Work  was  commenced  in  December,  1915,  by  day 
labor,  under  Foreman  J.  J.  Sullivan,  a  concrete  bell- 
mouth  being  built,  60  inch  off  84  inch,  at  40  feet  radius. 
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to  connect  with  the  main  drain.  A  gang  of  seventy- 
two  men  were  employed  during  the  winter  of  1916-17 
and  rapid  progress  was  made. 

The  gradient  for  the  whole  length  of  the  interceptor 
was  1  in  1,000,  three  crossheads  being  used  every  100 
feet  for  sighting  purposes. 


Ro^ili-^son  ^ye.l 


L  ce.'i    ^1  e. 
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Fig.  2.    Profile  of  Tunnel  Section 

The  most  interesting  part  of  the  work  so  far  was 
the  tunnelling  operations  carried  out  in  1916  under  the 
Canadian  Pacific  and  Grand  Trunk  railway  tracks. 
This  tunnel  was  commenced  just  northeast  of  Hurd- 
man  Road  and  was  carried  across  the  tracks  for  a  dis- 
tance of  400  feet.  Fig.  2  shows  the  profile  of  this  tun- 
ned, the  average  depth  below  ground  level  being  24  ft. 
A  night  and  day  gang  were  kept  constantly  at  work  on 
the  tunnel,  the  progress  made  being  6  feet  per  shift. 
Four  men  were  kept  laying  the  tile  and  two  digging 
ahead,  six  men  in  all  composing  the^gang. 

In  Fig.  3  is  shown  the  style  of  tunnel  drum  used. 
This  was  constructed  of  boiler  plate  rivetted  together 
and  braced  by  L  iron,  the  "peak"  (or  the  8  ft.  end)  be- 
ing placed  where  the  "mucking"  operations  were  car- 
ried out.  This  peak  allowed  plenty  of  space  for  the 
laying  of  the  tile  behind.  The  drum  was  driven  ahead 
by  screw  jacks  as  the  "mucking"  operations  progressed. 
For  most  of  the  way  the  tunnel  was  pushed  through 
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TUNNCL      DRUM 


Fig.  3.    Tunnel  Drum 


hardpan  and  river  clfiy.  At  one  portion,  however, 
quicksand  was  struck  and  there  an  air  blower  was 
used  which  stiffened  it  sufficiently  to  allow  the  work 
to  be  proceeded  with.  This  section  from  Somerset 
street  to  Ilurdman  road  had  an  underdrain  laid  9  in. 
in  diameter. 

The  Lees  Avenue  section  was  constructed  of  54-in. 
tile  during  1917.     Quicksand  was  found  most  of  the 


way  and  truss  braces  had  to  be  used  for  holding  up 
the  bank.  Double  sheeting  and  the  wood  haunches 
had  to  be  left  in  the  trencli. 

The  tile  for  the  60-inch  and  54-inch  sections  was 
supi>lied  by  the  Natco  Tile  Company  at  a  cost  of  $5.65 
I)er  lineal  foot. 

When  about  a  quarter  of  the  work  was  done  on  the 
54-inch  section  Commissioner  of  Works  Macallum  de- 
cided to  call  for  tenders  for  reinforced  concrete  pipe. 
The  tender  of  B.  Blair  &  Co.,  of  Woodstock,  Ont.,  was 
accepted,  at  $4.34  per  /oot  for  54-inch  pipe,  and  $3.44 
])er  foot  for  the  48-inch  ])ipe.  This  meant  a  saving  of 
$1.92  per  foot  for  the  54-inch  jiipe  and  $3.41  per  foot 
for  the  48-inch  ])ipe.  This  step  taken  by  the  Commis- 
sioner .saved  the  city  $19,000,— $15,400  in  the  cost  of 
l)ipc  and  $3,600  in  the  cost  of  laying  it. 

By  the  end  of  1917  the  work  had  been  carried  as 
far  as  Main  street,  next  to  the  Williams  property.  Fur- 
ther progress  was  delayed  by  a  disagreement  between 
the  city  and  Mr.  Williams  over  the  price  of  a  strip  of 
land  where  the  sewer  was  to  be  built.     This  dispute 


Fig.  4    Tunnel  Drum 

was  settled  in  July,  1918,  and  the  work  was  recom- 
menced in  August. 

The  work  of  conveying  the  pipe  from  where  the 
contractors  had  dumped  them  caused  delays' and  en- 
tailed a  great  deal  of  expense.  At  first  a  track  was 
built  and  a  light  carriage  made.  This  was  drawn  by 
horse  to  the  derrick  but  the  lifting  and  laying  of  track 
always  delayed  the  work  of  pipe  laying  for  several 
days.  The  difficulty  was  overcome  by  providing  two 
wheels  which  were  inserted  into  the  pipe  and  tightened 
by  wooden  wedges;  through  the  centre  was  a  2-inch 
steel  spindle  which  j)rotruded  about  9  inches  past  the 
edge  of  the  pipe  on  both  sides ;  a  team  was  hitched  to 
this  and  the  pipe  drawn  to  the  job  like  a  large  roller, 
with  this  device  there  are  no  delays  in  pipe  laying,  the 
work  going  on  steadily  day  by  day.  The  highest  re- 
cord reached  in  pipe  laying  was  124  lineal  feet,  the 
average  being  72  lineal  feet  per  day  of  nine  hours. 

It  has  been  decided  to  push  this  work  ahead  dur- 
ing this  winter  in  an  endeavor  to  finish  it  by  next 
August. 

To  cheapen  the  cost  of  excavation  during  the  win- 
ter months  when  the  frost  has  penetrated  deeply  into 
the  ground  a  box  has  been  built,  as  shown  in  Fig.  8; 
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this  is  laid  each  night  about  60  feet  in  length  (suflficient 
for  a  day's  work).  Into  this  box  a  2-inch  steam  pipe 
is  run,  perforated  every  18  inches,  and  steam  is  kept 
on  at  high  pressure.  In  the  morning  the  ground  has 
thawed  out  and  digging  is  comparatively  easy. 
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Fig.  5.    eOin.Natco  Lock-Joint  Sewer.    View  on  Roblnsop  Ave.  section 

To  keep  the  fresh  cement  in  the  joints  from  freez- 
ing two  brick  heads  are  placed  in  the  interior  of  this 
pipe  where  the  cement  is  still  green  and  steam  is  kept 
circulating  between   them. 

Fig.  9  shows  the  method  of  supporting  the  pipe 
which  was  used  on  a  stretch  of  250  feet  where  the  pipe 
was  practically  on  the  surface  of  the  ground. 

The  following  is  a  list  of  some  of  the  larger  equip- 
ment    used    during    construction : — 1     4.=l-h.p.     boiler 
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(steam),  1  40-h.p.  boiler  (steam),  1  derrick  and  1 
traveller,  3  .syphons,  ^  in.  submerged  pump  (electric), 
1  4-in.  suction  pump  (electric). 

The  costs  of  various  materials  used  are  as  follows: — 

1917 — S4-in.  concrete  pipe $4.34  per  ft.   ' 

48-in.  concrete  pipe 3.44  per  ft. 

1918 — 48-in.  concrete  pipe 4.30  per  ft. 

30-in.  concrete  pipe 2.35  per  ft. 

1917— 60-in.  Natco  tile 5.65  per  ft. 

1916— Cement 43  per  bag 

1917— Cement 52  per  bag 

1918— Cement 73  per  bag 

On  the  60-inch  Natco  tile  .section  in  18  feet  of  ex- 
cavation the  costs  were  a.s  follows : — 

Lin.  Ft. 

Excavation  and  backfilling $  8.240 

Pipe  laying 375 

Natco  tile,  including  underdrain 7.427 

Pumping 766 

Shoring .         552 

(irading  plant,  sundries 1.744 

Total  cost  per  lin.  ft $19,204 

Tunnel  section  (excavation)    .  .  .   per  ft.     $19.37 
Manholes   (concrete)    each       61.46 


-r  -JTH?^-? 


Fig.  6.    Sliallow  cut  tlirougli  Williams'  property.    48  in.  Concrete  Pipe  being 
lowered.    Pipe  conveyor  on  rails  at  left. 


Fig.  7.    Bacl<  fill  over  pipe. 

The  cost  of  48-inch  concrete  pipe  section  in  4  feet 
6  inches  of  excavation  this  year  was  as  follows : — 

Labor 

Lin.  Ft. 

l',-xcavation $1.37 

Shoring '^g 

I'umping 20 

1  lackfiU _        5Q 

Culvert  drains  (draining  property) 16 

Rolling  pipe 29 

Running  hoist 23 

I  )frrick  and  track .        .44 

( Irouting ]^2 

Pipe  Laying 34 

.Sundries    (including    Saturday    afternoon 

holidays  for  laborers)    ..." 53 

$5.11 
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Material 

Pipe  (including  hauling) 3.60 

Coal 24 

Cement 11 

Sundries 11 


Total  cost  of  interceptor  per  ft 


Fig.  8.    Method  of  softening  frozen  ground 

The  above  costs  on  the  48-inch  section  were  taken 
on  400  lineal  feet  of  work  which  was  done  in  August, 
1918.  On  the  Williams  property  laborers  were  being- 
paid  35  cents  per  hour.  On  this  section  and  on  the 
Natco  tile  section  1916  laborers  were  being  paid  at 
27j^  cents  per  hour. 

The  whole  of  the  construction  work  was  done  by 
day  labor,  the  assistant  engineer  in  charge  to  Main 
street  being  W.  F.  M.  Bryce  (now  overseas),  the 
writer  taking  his  place  and  is  carrying  the  work  to 
completion.  Mr.  F.  C.  Askwith  supervised  the  work 
from  the  beginning  and  latterly  Mr.  A.  F.  Macallum, 
the  Commissioner  of  Works. 


'^ 


/ 

V 

/<^ 

"^ 

Fig.  9.    Method  of  supporting  pipe  on  low  lying  ground 

The  Rideau  interceptor  will  cost  $300,000  and  the 
extension  to  the  interceptor  $50,000,  making  in  all  a 
total  of  $350,000. 

When  this  work  is  finished  another  drainage 
scheme  will  require  to  "be  commenced  for  that  part  of 
Ottawa  south  west  of  Leonard  and  south  of  Cameron. 
This  will  be  built  in  the  separate  system,  the  surface 
water  being  drained  into  the  river  and  the  sewage 
pumped  into  the  present  interceptor  at  Leonard  and 
Cameron.  Preliminary  surveys  and  levels  are  at  pre- 
sent being  made  for  this. 

The  city  have  expropriated  a  strip  of  land  along  the 
whole  bank  of  the  river  where  the  interceptor  is  laid ; 
this  strip  averages  50  feet  in  width.  The  intention  is 
to  build  a  new  driveway  later  on  to  connect  up  with 
the  Federal  Government's  driveway  system. 


January  8,  1919 

Don't  Wait  For  Spring  Before  Starting  Pro- 
posed Government  Programme 

WR  trust  it  is  the  intention  of  the  government 
to  proceed  with    its    proposed    construction 
programme  immediately.  We  have  been  as- 
sured that  the  work  will  be  proceeded  with, 
but  is  it  the  intention  to  wait  until  spring  before  get- 
ting under  way  ? 

Granted  that  some  kinds  of  construction  have  to 
be  reduced  or  discontinued  with  the  approach  of  cold 
weather  and  short  days,  there  are  other  kinds  of  con- 
struction that  are  not  seriously  influenced  by  these 
conditions.  For  instance,  rock  work,  tunneling,  grad- 
ing, excavating,  dredging  and  many  other  imjjortant 
operations  can  be  carried  on  almost  as  well  in  cold 
weather  as  in  warm,  and  will  furnish  considerable  em- 
ployment and  keep  the  contractors'  forces  and  equip- 
ment busy.  It  is  also  possible  to  carry  on  concreting 
except  in  exessively  cold  weather,  by  observing  simple 
precautions  and  protecting  the  work  at  a  cost  often 
more  than  justified  by  avoiding  delay.  Wherever  con- 
crete is  to  be  placed  under  water  the  only  extra  pre- 
caution to  be  observed  is  to  keep  it  warm  from  the 
mixer  to  its  destination. 

Our  men  are  returning  from  overseas  at  a  rate 
that  makes  one  wonder  where  the  immediate  employ- 
ment is  to  be  found  for  them.  They  must  be  provided 
for  and  it  would  appear  that  this  is  sufficient  justifica- 
tion in  our  again  urging  the  authorities  at  Ottawa  to 
lose  no  time  in  getting  some  of  the  proposed  work 
under  wav. 


Arising  out  of  the  controversy  over  the  construe 
tion  of  the  Lasalle  Bridge,  Montreal,  two  contracts 
for  which  were  abandoned  by  contractors,  Messrs.  T. 
O'Sullivan,  A.  Pion  and  F.  A.  Grothe,  contractors,  of 
Montreal,  will  apply  at  the  next  session  of  the  Que- 
bec Legislature  for  an  act  modifying  the  agreements 
made  between  them  and  the  city  of  Montreal  for  the 
building  of  the  bridge  and  to  have  their  deposit,  with 
intcerst,  the  value  of  their  equipment  and  materials 
and  labor  supplied  by  them,  reimbursed  and  paid  by 
the  city  of  Montreal.  The  contractors  also  ask  to  be 
indemnified  for  the  losses  thej-  have  incurred  in  the 
performance  of  their  contract  and  for  other  purposes. 


During  the  past  year  building  operations  in  Mon- 
treal, as  indicated  in  the  civic  permits,  were  ahead  of 
1917,  this  being  the  first  year  that  construction  has 
shown  an  advance  since  1913.  The  total  amount  for 
the  vcar,  including  repairs,  was  $4,882,873,  an  increase 
of  $494,835.  Of  the  total  for  last  year  $3,591,665  re- 
presents new  work,  and  $1,291,208  repairs.  Except 
for  factories  there  were  no  large  buildings  of  any  out- 
standing importance  erected  during  the  year.  The 
ammunition  work  was  responsible  for  a  considerable 
part  of  the  new  factory  construction :  47  new  factories 
were  erected  and  31  old  factories  repaired.  The  small 
amount  of  building  in  houses  may  be  judged  from  the 
fact  that  only  269  were  erected.  Six  new  schools  were 
put  up  and  4  repaired;  there  were  121  new  garages 
and  40  new  stores. 


At  Columbus,  Ohio,  is  the  highest  tower  for  pour- 
ing concrete  on  record.  From  a  distance  it  looms  up 
like  the  Washington  monument.  The  tower  is  part 
of  an  equipment  that  is  to  be  used  in  making  Colum- 
bus safe  from  floods.  It  is  175  feet  high  and  built  en- 
tirelv  of  wood. 
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The  Pneumatic  Method  of  Concreting 


By  H.  B.  Kirkland' 


be 

is 


THE  pneumatic  method  of  mixing,  conveying, 
and  placing  concrete  is  a  comparatively  de- 
cent development  in  engineering  methods 
of  construction.  This  method  should  not 
confused  with  the  Cement  Gun  process,  which 
a  plastering  process,  and  is  entirely  different 
in  operation  and  purpose.  Both  methods  are  patented. 
The  pneumatic  method  is  adapted  for  heavy,  difficult 
concrete  work,  using  ordinary  ingredients  with  aggre- 
gates up  to  4  or  4J/2  inches  in  diameter. 

Briefly  described,  this  method  consists  simply  in 
blowing  batches  of  concrete  through  a  pipe  from  a  cen- 
tral point  of  supplies  to  their  place  in  the  concrete 
forms.  The  materials  for  a  batch  of  concrete  (^cu. 
yd.)  are  proportioned  in  a  measuring  device  and  drop- 
ped into  the  pneumatic  mixer  without  previous  mix- 
ture. 

The  plant  for  ])neumatic  mixing  and  placing  consists 
of  (1)  a  mixer,  (2)  a  pipe-conveying  system,  and  (3) 
a  compressed  air  j)laiit. 

The  Mixer. 

The  mixer  consists  of  a  steel  shell  having  the  shape 
of  an  inverted  cone  surmounted  W  a  cast  steel  cylin- 
der in  which  the  door  operates.  The  door  is  operated 
by  a  small  air  piston  which  closes  the  flap  door.  The 
door  is  opened  by  releasing  the  air  in  the  cylinder, 
allowing  the  door  to  drop  open  by  its  weight.  At  the 
bottom  of  the  inverted  cone  chamber  is  a  90  degrees 
elbow  which  forms  the  connection  to  the  discharge 
pipe.  The  door  and  piston  is  the  only  moving  part  ot 
the  mixer  and  the  inside  contains  no  mechanical  mix- 
ing apparatus  and  is  entirely  smooth  and  free  from 
obstructions.  The  main  air  jet  is  located  at  the  heel 
of  the  bottom  elbow  of  the  mixer.  This  jet  is  the  main 
means  of  conveying  and  mixing  the  concrete.  It  is 
supplemented  by  air  jets  located  at  top  of  the  mixer. 
The  main  air  jet  is  directed  into  the  center  of  the  dis- 
charge pipe  where  it  catches  the  material  as  it  falls 
from  the  cone  .'^haped  hopper  above.  The  upper  air 
jets  create  a  pressure  from  above  the  batch,  forcing  it 
downward  into  the  discharge  pipe  wh^re  it  is  caught 
by  the  main  jet.  To  admit  air  to  the  mixer,  two  valves 
are  used,  one  detaching  successive  portions  of  batch 
at  the  tip  of  the  cone.  The  materials  in  the  mixer  flow 
downward  in  the  same  manner  that  sand  flows  from 
the  upper  chamber  of  an  hour-glass,  but  the  speed  of 
the  flow  is  accelerated  by  the  air  pressure. 

The  Conveying  Pipe. 

The  conveying  pipe  consists  of  any  standard  smooth 
steel  pipe  with  joints  ma'de  with  bolted  flanges  or  any 
type  most  easily  and  rapidly  handled  in  making  con- 
nections. The  most  rapid  wear  on  pipe  occurs  at  the 
joints  where  there  is  apt  to  be  a  slight  irregularity  or 
a  shoulder.  Threaded  pipe  is  also  thinner  where  the 
threads  are  cut  and,  of  course,  wears  through  there 
first.  For  this  reason  we  have  used  several  types  of 
joints  and  the  Van  Stone  joint  is  about  the  best.  This 
is  out  of  the  question  now — in  war  times — however, 
on  account  of  the  cost  of  anything  not  of  standard 
make,  so  we  have  found  it  cheaper  to  use  standard 
pipe  with  bolted  flanges  screwed  on.     For  making  de- 

•Presldent  and  Chief  Engineer,  Concrete  Mixing  and  Placing  Co.,  Chicago. 
before  Western  Society  of  Engineers. 


flections  of  the  pipe  line,  cast  elbows  are  used.  An 
ordinary  cast  iron  elbow  will  last  sometimes  less  than 
a  day,  but  a  case-hardened  steel  elbow  will  usually  last 
a  few  weeks.  The  best  elbow  I  have  found  to  be  a 
cast  manganese,  which  will  almost  outlast  the  pipe  it- 
self. We  have  made  these  els  in  45  degrees  with  a 
thickness  of  ^  inch  on  the  inner  curve  and  %  inch 
thickness  on  the  outer  curve.  This  gives  a  weight  of 
about  220  lbs.  for  an  8  inch  elbow  and  we  have,  there- 
fore, not  made  them  longer  than  45  degrees.  The 
radius  of  the  el  is  3  feet  minimum,  as  a  shorter  radius 


Section  of  Half  Yard  Pneumatic  Mixer 

is  too  sharp  a  turn  and  causes  plugs  in  the  line.  Short- 
er radius  els  may  be  used,  however,  if  used  at  the 
discharge  end  of  the  pipe.  We  have  also  used  a  split 
elbow  of  90  degrees  for  6  inch  pipe.  This  el  is  split 
lengthwise  so  that  the  outer  half  of  the  curve  which 
usually  wears  rapidly  may  be  replaced. 

A  means  of  deflecting  or  guiding  the  discharge  of 
concrete  in  the  forms  consists  of  a  series  of  slightly 
tapered  pipes,  fitting  together  like  stovepipe.  Two  or 
three  sections  of  this  light  pipe  about  three  of  four 
feet  long  are  all  that  are  needed  in  a  tunnel  form  for 
diverting  the  discharge  from  one  side  wall  to  the  other 
and  for  guiding  the  concrete  discharge  around  points 
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of  rock  projecting:  from  the  roof.  Where  the  tunnel  is 
very  wide,  however,  as  in  a  double  track  railroad  tun- 
nel, we  have  used  a  "Y"  branch  in  the  line,  thus  separ- 
ating the  line  into  two  lines  of  pipe  entering  the  tunnel 
form.  A  slide  valve  or  gate  is  placed  in  the  "Y"  for 
diverting  the  batches  through  one  line  or  the  other. 

Compressed  Air  Plant. 

A  suitable  type  of  compressor  and  the  one  usually 
employed  in  a  straight  line,  one  or  two  stage  machine 
compressing  from  80  to  125  lbs.  The  motive  power 
may  be  steam,  oil  or  electricity,  as  is  most  economical 
under  the  conditions  prevailing.  When  possible,  it  is 
desirable  to  locate  the  plant  near  the  mixer,  but  it  is 
necessary  to  provide  air  storage  close  to  the  mixer, 
sufficient  at  least,  to  store  enough  air  to  discharge  a 
batch  of  concrete  at  the  maximum  distance  required. 
This  storage  should  be  at  least  100  feet  capacity,  with 
30  cu.  feet  capacity  added  for  each  100  feet  of  pipe  line. 
There  should  be  additional  storage  at  the  compressor  if 
the  mixer  is  located  a  considerabk  distance  away  (for 
example,  more  than  300  feet  away). 

The  amount  of  air  required  to  convey  concrete  de- 
1,'ends  upon"  the  specific  gravity  of  the  materials,  the 
smoothness  of  the  pipe,  the  number  of  bends  in  the 
])ipe  line  and  their  radius,  the  distance  conveyed  ver- 
tically and  horizontally,  and  upon  the  pressure  or 
velocity  of  the  air  used.  For  the  standard  size  mixers 
the  amount  of  air  required  is  2  cu.  feet  of  actual  free 
air  compressed  to  100  lbs.  per  .square  inch  per  lineal 
foot  of  pipe  per  batch.  In  other  words,  to  convey  one 
batch  500  feet  it  will  take  1,000  cu.  feet  of  actual  free 
air  compressed  to  100  lbs. 

Based  upon  this  figure,  1  have  drawn  a  curve  to 
show  the  amount  of  air  required  to  convey  concrete 
at  various  distances.  This  curve  is  based  upon  prac- 
tical observations  on  a  number  of  jobs,  and  certain 
assumptions  have  also  been  made  in  order  to  complete 
the  figures.  I  have  as.^umed  in  this  curve  certain  con- 
ditions of  the  concrete  operations  as  follows :  twenty 
seconds  are  allowed  for  opening  the  door  and  charging 
the  mixer  after  each  batch  has  l^een  discharged  and  the 
air  valves  closed;  five  seconds  are  taken  as  the  length 
of  time  to  convey  each  batch  100  feet,  and  as  the  dis- 
tance becomes  greater  the  number  of  batches  per  hour 
decreases  until  with  2,300  feet  the  number  is  24,  and 
the  amount  of  air  at  this  distance  is  2,000  cu.  feet  per 
minute.  It  should  be  borne  in  mind  that  if  it  is  desir- 
ed to  get  the  maximum  output  possible,  the  capacity  of 
the  compressor  should  be  great  enough  to  build  up  the 
air  pressure  in  the  storage  tank  in  the  time  required  to 
shoot  a  batch.  Thus,  if  the  distance  is  1,000  feet,  it 
will  reciuire  2,000  cu.  feet  of  free  air  compressed  to 
100  lbs.,  and  the  time  required  to  shoot  the  batch  will 
be  50  seconds  plus  the  time  required  for  loading  the 
next  batch  (20  seconds),  or  a  total  of  70  seconds.  This 
requires,  then  for  a  maximum  capacity  of  operation,  a 
compressor  which  will  provide  2,000  feet  of  air  in  70 
seconds,  or  1,700  feet  per  minute.  It  should  be  borne 
in  mind  also  that  we  are  speaking  of  actual  air  and  not 
of  compressor  ratings.  A  600  foot  compressor  will 
produce  actually  about  480  feet  of  free  air  or  80  per 
cent,  of  its  rating. 

One  of  the  first  questions  asked  by  the  engineer  is, 
"How  is  the  concrete  mixed?"  This  is  explained  by 
making  a  study  of  the  conditions  which  affect  the  batch 
from  the  time  it  is  placed  in  the  mixer  until  it  is  de- 
livered in  place  in  the  forms. 

In  loading  the  mixer  the  ingredients,  cement  and 
water  are  usually  placed  in  a  measuring  hopper  so  that 


when  the  ho])per  is  emptied  into  the  mixer  the  first 
commingling  of  the  ingredients  takes  place.  This  first 
commingling  is  not  particularly  important,  as  it  is' 
very  slight.  When  the  air  is  turned  on  that  portion  of 
the  batch,  which  is  at  the  bottom  of  the  mixer,  in  front 
of  the  conveying  air  jet,  is  first  to  move  and  is  instant- 
aneously followed  by  portions  dropping  from  above. 
As  the  mixer  has  the  shape  of  an  hour  glass,  the  cen- 
tral portion  of  the  batch  in  the  mixer  flows  down  first, 
and  the  portion  in  the  sides  follows  in  the  stream  from 
the  u]3per  ])art,  exactly  as  sand  flows  in  an  hour  glass. 
During  this  oijeration  the  mingling  of  the  dilTerent 
ingredient  jjarts  causes  the  smaller  ingredients  to  flow 
into  the  voids  between  the  larger  ingredients.  As  the 
portions  of  the  batch  drop  into  the  lower  air  stream, 
which  has  a  velocity  of  about  5,000  feet  per  minute, 
these  portions  are  carried  along  in  suspension  much  as 
dust  is  carried  along  in  a  storm,  except  that  the  par- 
ticles are  much  closer  together.  Although  the  speed 
of  the  air  jet  is  very  high,  the  speed  of  the  concrete 
materials  is  much  slower.  The  speed  of  the  concrete 
varies  according  to  the  amount  of  voids  in  the  materials 
which  permit  the  air  to  pass  through.  The  air  in  pass- 
ing through  the  voids  tends  to  carry  with  it  the  smaller 
ingredients ;  that  is,  the  sand  tends  to  fill  the  voids  be- 
tween the  rocks  and  the  cement  tends  to  fill  the  voids 
remaining,  and,  as  the  voids  become  filled  up  with  the 
smaller  ingredients  passing  through,  the  speed  of  the 
mass  increases,  the  pressure  of  the  air  behind  the  mass 
increases  with  the  decrease  of  the  voids  in  the  mass, 
and  the  speed  of  the  mass  concrete  increases. 

Now,  in  this  ex])lanation  of  the  mixing  process,  I 
have  assumed  that  the  air  velocity  passing  through  the 
pipe  is  sufficient  to  keep  the  materials  in  suspension, 
and  it  is  important  to  have  a  sufficient  air  pressure  to 
keep  the  materials  in  suspension,  because  when  the  air 
velocity  is  reduced  the  materials  simply  roil  and  tumble 
along  the  bottom  of  the  pipe.  The  concrete  will  also 
mix  in  this  manner,  but  it  is  not  conducive  to  good 
operation  and  make  a  dirty  pipe  line,  which  is  liable  to 
become  plugged.  In  shooting  concrete,  therefore,  it 
will  be  found  that  with  an  8  inch  pipe  and  with  mater- 
ials of  the  specific  gravity  of  limestone,  the  pressure 
shoidd  not  fall  below  50  pounds,  as  the  materials  will 
then  commence  to  drag  along  the  pipe.  Any  air  ex- 
])cnded  below  25  pounds  is  wasted  wjien  blowing  con- 
crete through  an  S  inch  pipe. 

•    Examples  of  Work.  

Three  general  types  of  pneumatic  installations  have 
been  developed  through  the  requirements  of  different 
classes  of  work.  There  are  (1)  Central  plant  or  scheme 
of  locating  the  mixer  at  a  central  point  from  which  the 
conveyor  pipe  is  laid  to  the  forms,  (2)  Portable  plant 
or  outfit  upon  which  the  same  mixer  is  carried  and  is 
cither  loaded  from  bins  carried  on  the  same  conveyance 
or  supplied  by  a  belt  or  other  loading  device,  and  (3) 
the  scheme  of  loading  the  mixer  at  various  points  as 
at  the  bottom  of  manholes  in  shallow  tunnels  and  sup- 
plying it  with  materials  through  a  chute  from  the  var- 
ious corresponding  points  along  the  surface.  The  last 
is  a  form  of  central  plant  made  semi-portable. 

One  of  the  jobs  done  under  the  first  scheme  was  the 
construction  of  piers  for  the  Otis  Steel  Plant,  at  Cleve- 
land. The  mixer  was  located  under  the  bins  which 
were  filled  by  clam-shell  buckets  handled  by  a  loco- 
motive crane.  From  the  mixer  an  8  inch  line  was  laid 
to  the  various  sections  of  the  area,  giving  a  maximum 
conveying  distance  of  750  feet.  The  piers  were  from 
12  to  18  feet  in  length  and  contained  from  10  to  19 
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cubic  yards.  The  gooseneck  delivery  end  was  built 
to  elevate  the  concrete  above  and  into  the  forms  and 
this  was  moved  about  on  rollers  from  one  pier  to  an- 
other. It  contained  a  swivel  joint  permitting  it  to  be 
placed  so  as  to  reach  four  piers  at  one  setting.  The 
plant  contained  one  54  yard  mixer  and  was  supplied 
with  air  by  a  motor-driven  600  cu.  feet  Ingersoll-Rand 
compressor. 

Another  interesting  job  of  this  type  of  plant  was  the 
lowering  of  the  West  end  of  the  Van  Buren  street  tun- 
nel, in  Chicago.  This  tunnel  carries  a  double  track 
street  railway  under  the  Chicago  River,  and  under  the 
tracks  of  the  Union  Station.  The  tunnel  grade  was 
lowered  about  15  feet,  and  a  new  section,  slightly  less 
in  width  than  the  old  tunnel,  was  designed.  First  the 
side  walls  and  roof  of  the  new  tunnel  were  built,  but 
instead  of  being  carried  down  to  their  proposed  depth 
in  the  first  construction  operation,  these  walls  were 
built  to  the  level  of  the  old  tunnel  floor  or  invert  and 
then  the  new  roof  was  built  upon  them.  Afterward 
the  new  side  walls  were  extended  down  to  the  new 
level  by  underpining.  Alternate  10  feet  sections  of  wall 
were  excavated  and  filled  with  concrete  down  to  the 
depth  of  the  wall,  and  the  remaining  10  feet  seections 
were  excavated  and  filled  after  the  first  sections  had 
been  completed.  After  the  walls  were  carried  down 
to  the  new  level,  the  core  of  earth  was  excavated  and 
the  concrete  invert  constructed,  thus  completing  the 
tunnel  section. 

Inasmuch  as  the  section  of  tunnel  which  was  low- 
ered was  only  700  feet  long,  it  was  ])ossible  to  locate  the 
pneumatic  mixer  with  bins  above  it  at  about  half  way 
between  the  ends  of  the  work,  thus  making  the  maxi- 
mum distance  which  it  was  necessary  to  convey  con- 
crete about  350  feet.  This  central  point  was  at  the  old 
tunnel  portal.  Bins  were  located  here  over  the  mixer 
and  the  top  of  the  bins  came  to  the  level  of  the  street, 
so  that  materials  brought  in  motor  trucks  were  dumji- 
ed  directly  into  the  mixer.  An  air  receiver  of  about 
120  cubic  feet  capacity  was  located  near  the  mixer  and 
air  was  supplied  by  a  Sullivan  angle  compound  motor- 
driven  air  compressor,  belt  connected.  The  compressor 
had  a  rated  capacity  of  628  cubic  feet  of  free  air  per 
minute. 

Another  interesting  piece  of  work  was  the  lining 
of  the  Chain  of  Rocks  tunnel,  which  is  an  8  foot  tunnel 
imder  the  Mississippi,  north  of  ^t-  Louis.  The 
tunnel  was  excavated  in  limestone,  was  2,700  feet 
long,  and  8  feet  in  diameter.  A  shaft  was  sunk 
on  the  shore  of  the  Mississippi  96  feet  deep  at 
a  point  500  feet  from  the  land  end  and  2,200  feet 
from  the  cirb  end  in  the  river.  The  pneumatic 
mixer  was  set  at  the  bottom  of  the  shaft  and  a  hopper 
for  measuring  the  batch  was  built  at  the  top  of  the 
shaft.  The  land  section  of  the  tunnel  was  first  con- 
creted. Work  was  begun  with  a  line  of  8-inch  dis- 
charge pipe  about  470  feet  long,  extending  along  the 
tunnel  to  the  forms.  The  forms  are  built  of  structur- 
al angles  and  channels  with  wooden  lagging  and  light 
sheet  metal  nailed  to  the  lagging.  The  forms  were 
portable  and  were  carried  on  two  small  trucks  run- 
ning on  a  narrow  gauge  track  placed  on  the  invert. 
The  forms  are  36  feet  long  and  are  provided  with 
screw  jacks  built  on  the  trucks  for  lowering  and  rais- 
ing and  with  turnbuckles  which  are  used  to  pull  the 
wings  in  laterally  to  provide  clearance  when  moving 
the  forms. 

The  forms  were  first   set   up   about   50  feet   from 


the  end  of  the  tunnel  and  the  pipe  from  the  mixer 
was  run  through  them  to  carry  concrete  for  placing 
the  invert.  After  this  section  of  invert  was  placed  the 
forms  were  pushed  back  over  the  completed  invert 
and  were  made  ready  for  concreting  the  arch.  A 
heavy  bulkhead,  placed  at  the  rear,  was  reinforced 
with  sand  bags.  The  concrete  discharge  pipe  was  laid 
along  the  tunnel  from  the  machine  to  within  20  feet 
of  the  forms  and  here  a  223>2-degree  elbow  was  in- 
serted and  then  a  20-foot  length  of  pipe  was  added, 
which  brought  the  pipe  up  to  the  roof  of  the  tunnel, 
where  another  22j/^-degree  elbow  was   placed   in   the 
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Curves  showing  amount  of  air  required  to  convey  concrete  atwaiious  distances 

line,  then  a  straight  ])iece  of  pipe  about  18  feet  long 
was  added,  which  carried  the  end  of  the  pipe  over  the 
top  of  the  form  to  about  the  middle  point  of  its  length. 
The  front  bulkhead  was  made  by  bolting  a  9-inch 
board  to  the  forms  and  then  as  the  concrete  began 
to  fill  up,  sand  bags  were  laid  to  complete  the  bulk- 
head and  to  fill  up  the  irregularities  between  9-inch 
board  and  the  rock. 

The  concrete,  in  discharging  from  the  pipe  at  a 
velocity  of  about  100  feet  per  second,  is  discharged 
against  the  back  end  of  the  arch,  where  it  flows  down 
over  both  sides  and  assumes  about  a  30-degree  angle, 
sloping  forward.  When  the  form  is  filled  .so  that  the 
arch  is  within  a  foot  or  so  of  the  pipe,  the  last  section 
of  the  pipe  is  removed  so  that  the  end  of  the  pipe  is 
then  projecting  just  through  the  bulkhead  and  the 
balance  of  the  section  is  completed.  The  concrete  is 
blown  in  until  the  concrete  is  within  a  foot  of  the 
pipe  and  this  last  portion  of  the  arch  may  be  filled 
nearly  full  by  discharging  a  small  batch  of  the  proper 
volume.  The  usual  practice,  however,  is  to  move  the 
forms  forward  until  it  just  overlaps  this  little  cavity. 


Women  are  to  assist  in  the  planning  of  the  homes 
which  the  British  Government  proposes  to  build  as 
part  of  the  plan  of  national  reconstruction.  The  Min- 
istry of  Reconstruction  has  formulated  a  scheme  for 
the  erection  of  some  300,000  workers'  cottages,  and 
a  Women's  Building  Committee  has  been  appointed 
in  connection  with  it  to  advise  on  the  interior  plan- 
ning of  these  houses. 
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Steel  Bridge  Replacements  on  the  Sydney  Sub- 
division of  Canadian  Government  Railways 

By  Mr.  A.  H.  Jones'  

haijs,  the  replacing  of  the  old  spans  of  Grand  Narrows 
Bridge  with  heavier  ones.  This  bridge,  which  is  across 
the  Narrows  between  the  Big  Bras  d'or  and  Little 
Bras  d'or  Lakes,  is  one  of  the  objects  of  special  in- 
terest to  tourists  on  this  section  of  the  Intercolonial 
Railway.  It  is  1,697  feet,  or  nearly  one-third  of  a  mile 
long,  and  consists  of  six  through-truss  spans,  each 
242  feet  long,  and  a  swing  ^pan  at  the  east  end,  of 


TO  take  care    of    the    heavy    power    which  the 
management  desires  to  operate  on  the  Sydney 
Sulidivision  of  the  Government   railways,  the 
work    of    rej)lacing    sixteen    steel    bridges    and 
viaducts  on  the  line  between  Point  Tupper  and  Syd- 
ney was  undertaken  by  the  ]'"ngineering  Department 
in  1915,  and  is  now  nearing  completion. 

This  branch  of  the  Government  Railways  was  con- 
structed in  the  year  1887,  and  the  bridges  are  conse- 
quently of  a  lighter  design  than  the  i)resent-day  re- 
quirements, and  are  not  strong  enough  to  carry  the 
heavy  engines  which  it  is  now  necessary  to  operate 
ill  order  to  economically  handle  the  great  amount  of 
freight  going  to  and  from  the  Sydneys  in  connection 
with  the  large  steel  works,  coal  mines  and  other  in- 
dustries at  these  [joints,  and  also  for  transhipment  by 
boat  to  Newfoundland  and  other  points.  It  has  con- 
sequently been  necessary  for  some  years  ])ast  to  place 
speed  restrictions  on  nearly  all  the  steel  bridges  on 
this  Subdivision,  resulting  in  a  slow  schedule  and  a 
loss  of  much  valuable  time. 

It  would  be  impossible  to  give  anything  here  but 
a  very  brief  description  of  the  more  important  part 
of  this  work.  Eight  steel  bridges  have  been  rejjlaced 
with  heavier  spans  during  the  past  year  (including 
the  big  bridge  at  Grand  Narrows),  necessitating  in 
most  cases  quite  extensive  alterations  to  the  old  ma- 
sonry abutments  and  [liers.  Two  steel  viaducts  have 
been  entirely  replaced  with  steelwork  of  a  heavier  de- 
sign, on  new  concrete  pedestals  and  abutments,  viz.: 
Ottawa  Brook  and  Walker's  Gulch.  Five  steel  via- 
ducts were  down  for  filling  in,  and  this  work,  which 
was  started  late  in  the  fall  of  1915,  has  been  mostly 
completed.  This  extensive  bridge  replacement  work 
(involving  an  outlay  of  approximately  three-cpiarters 
of  a  million  dollars),  will  make  it  possible,  when  com- 
pleted, to  remove  the  speed  restrictions  from  all  these 
bridges,  and  during  the  past  year  we  have  removed 
the  restrictions  from  ten  bridges. 

The  most  interesting  part  of  this  work  was,  per- 

•Englneer,  Canadian  Gov't  Rys.,  Moncton 


Masonry  Alterations,  Bridge  Over  River  Inhabitants 

about  the  same  length.  All  these  spans  were  replaced 
with  heavier  ones  during  the  winter  of  1915-16  by 
the  Dominion  Bridge  Company,  who  built  the  old 
bridge  in  the  year  1S88.  The  new  swing  span  is  oper- 
ated by  a  four-cylinder  four-cycle  marine  engine,  lo- 
cated in  a  cabin  overhead  in  the  centre  of  the  span, 
which  will  open  or  close  the  bridge  in  one  minute. 
The  method  of  replacing  these  heavy   spans,  which 
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weigh  about  400  tons  each,  was  as  follows :  False- 
work was  driven  at  a  point  near  the  shore  at  the  east 
end  of  the  bridge,  and  each  span  was  erected  and  riv- 
etted  up  complete  on  this  falsework.  When  a  new 
span  was  ready  to  go  in,  scows  containing  water  bal- 
last were  floated  under  the  span  to  be  replaced.  Suffi- 
cient water  was  pumped  out  of  the  scows  to  allow  the 
same  to  raise  the  span  from  its  seat.  Tugs  then  towed 
the  scows  and  span  away  to  the  erection  site,  where 
it  was  deposited  on  the  falsework  by  pumping  water 
into  the  scows.    The  new  span  was  then  floated  into 


up  with  concrete.  The  part  of  the  bridge  seats  im- 
mediately under  the  pier  members  consisted  of  con- 
crete blocks,  which  were  cast  in  the  engine  house  at 
Point  Tupper  during  the  previous  winter  and  were 
afterwards  taken  to  the  bridges  and  swung  into  place 
with  a  crane.  Thirty  two  of  these  blocks  were  cast 
altogether,  each  weighing  about  two  tons.  The  mas- 
onry alterations  were  made  by  our  B.  &  B.  men  and 
the  new  steel  bridges  furnished  and  erected  by  the 
Canadian  and  Hamilton  Bridge  Companies. 

Ottawa  Brook  and  Walker's  Gulch  steel  viaducts 


i     I 


/^ 


McDonald's  Gulch  Viaduct,  Showing  Coustruction 
of  Rail  Concrete  Culvert  Before  Filling 
Commenced— on  right,  two 
views  ol  Dawling's  Gulch  Steel  Viaduct.  Showing 
Culvert  and  Filling 


its  place  on  the  old  piers  in  the  same  manner 
The  work  of  floating  the  spans  could  only  be  done 
under  favorable  conditions  of  wind  and  tide,  which 
are  somewhat  rare  at  this  place,  and  it  took  from  the 
early  part  of  November  to  the  end  of  March  to  re- 
place the  seven  spans. 

In  connection  with  the  new  steel  bridges  put  in 
at  Sydney  River,  River  Deny's,  River  Inhabitants, 
Jamesville  Road,  Leitche's  Creek  and  Ball's  Creek, 
considerable  alterations  were  necessary  to  the  old 
masonry  abutments  and  piers  on  account  of  the  dif- 
ferent design  of  the  new  bridges.  The  old  bridges, 
with  the  exception  of  Jamesville  Road,  were  of  the 
through-pin  connected-truss  design,  and  the  new 
bridges  consisted  of  standard  through  or  deck  plate 
girder  spans.  The  masonry  alterations  consisted  of 
cutting  down  the  old  bridge  seats  to  about  a  foot 
and  a  half  below  the  elevation  of  the  new  bridge  seat, 
or  to  the  nearest  masonry  course,  and  building  this 


were  entirely  replaced  with  new  steel  of  a  heavier 
design  and  new  concrete  pedestals  and  abutments 
were  put  in.  Ottawa  Brook  viaduct  is  540  feet  long, 
and  consists  of  six  60-foot  D.  P.  Girder  spans  sup- 
ported on  steel  towers.  Both  viaducts  are  situated  on 
curves.  The  concrete  substructures  were  put  in  by 
Messrs.  Jones  &  Girouard,  Contractors,  of  Ottawa ; 
the  steelwork  was  furnished  and  erected  by  the  Do- 
minion Bridge  Company. 

The  steel  viaducts  at  Jamesville,  Millbrook,  Dowl- 
ing's  Gulch  and  McDonald's  Gulch  are  being  filled  in. 
Most  of  this  work,  which  was  let  by  contract,  has 
now  been  completed  and  the  remainder  will  be  done 
by  railway  forces  next  season. 

To  take  care  of  the  brooks  under  these  viaducts, 
concrete  culverts  were  constructed  before  the  filling 
commenced.  The  culverts  and  all  the  work  in  con- 
nection with  the  filling  of  the  viaducts  were  let  by 
contract  to  Messrs.  Jones  &  Girouard,  who  made  the 
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fills  from  borrow  pits  along  the  railway  right-of-way, 
using  their  own  clump  cars  and  steam  shovels.  To 
avoid  damaging  the  steel  towers  of  the  viaducts  by 
boulders  striking  them,  aprons  were  constructed  along 
the  end  of  the  ties  for  the  full  length  of  each  viaduct, 
to  throw  tlie  filling  clear  of  the  steel-work.  Consider- 
able trouble  was  experienced  with  the  fill  at  McDon- 
ald's (iulch,  great  slides  taking  place  on  either  side 
of  the  trestle.  The  fill  slkl  out  beyond  the  ends  of  the 
culvert,  breaking  one  wing  wall  oiif  and  filling  up  the 


Ottawa  Brook  Steel  Viaduct,  Showing  N<w  Steel- 
work In  Place  and  Old  Partly  Taken  Down 

waterway.  After  the  filling  is  completed  to  up  around 
the  girders,  the  girders  are  then  removed,  but  the 
steel  posts  and  the  bracing  of  the  towers  remain  in. 

The  fill  at  Dowling's  Gulch  has  been  completed 
and  the  girders  taken  out.  This  steel  viaduct  consist- 
ed of  seven  30-foot  spans  and  two  60-foot  ones.  The 
work  of  taking  out  the  girders  was  accomplished  .in 
two  days  without  any  interference  to  express  trains. 
Work  was  started  on  a  Sunday  morning,  after  ex- 
press train  No.  7  had  gone  down,  and  by  six  o'clock 
that  night  five  of  the  nine  spans  had  been  removed, 
the  grade  made  and  the  track  laid  and  connected  up. 
Between  7  a.m.  and  5  p.m.  the  following  day  the  re- 
maining four  spans  were  taken  out,  and  the  track  laid 
and  connected  up  in  time  to  let  express  train  No.  5 
over.  Acting  B.  &  B.  Master  N.  H.  Langley  handled 
the  work  of  taking  out  the  spans,  and  Roadmaster 
Wellwood  built  the  track. 

The  photographs  reproduced  herewith  will  give 
an  idea  of  the  extent  of  the  filling  and  other  work 
mentioned  above. 


It  was  recently  stated  by  Mr.  Thomas  Adams, 
town  planing  adviser  to  the  Commission  of  Conser- 
vation, that  Canada  would  have  to  build  30,000  houses 
annually  for  a  number  of  years  to  meet  the  demand 
caused  by  the  cessation  of  building  operations  during 
the  war. 


Methods  of  Thawing  Mains  and  Services* 

The  methods  used  to  thaw  mains  and  services  were 
many  and  varied,  from  the  pick,  shovel  and  teakettle 
to  the  "natural." 

Hot  water  and  steam  were  used  in  many  cases,  but 
they  are  manifestly  not  best  suited  for  conditions 
which  prevailed  during  the  past  winter. 

The  calls  for  help  that  went  out  from  the  water 
works  fraternity  to  their  brethren  of  the  electrical  fra- 
ternity resulted  in  the  development  of  many  types  of 
electrical  thawing  apparatus. 

The  one  best  know  and  most  generally  used  was 
through  the  overhead  wires  of  the  lighting  companies. 
In  this  type  the  high-tension  primary  wires,  carrying 
2,200  to  2,400  volts,  were  tapped  and  the  current  carried 
to  cut-out  boxes  with  suitable  fuse  wires.  From  the 
fuse  boxes  the  wire  ran  to  one  or  more  transformers 
whose  capacities  ranged  from  15  kw.  to  75  kw. 

In  the  large  majority  of  cases  the  voltage  was  re- 
duced by  the  transformers  to  110,  and  the  amount  of 
current  delivered  upon  the  pipe  was  further  controlled 
by  ther  use  of  a  water  rheostat. 

The  motor-generator  set  was  used  to  a  considerable 
extent. 

One  outfit  consisted  of  a  25-volt,  250-ampere,  direct 
current  generator,  equipped  with  a  volt-meter,  an  am- 
meter and  an  automatic  circuit  breaker,  mounted  on  a 
Ford  truck.  On  the  truck  was  also  mounted  a  counte^- 
shaft  carrying  a  sprocket  wheel  at  each  end,  and  a 
driving  pulley  which  was  connected  to  the  generator 
by  means  of  a  leather  belt.  On  each  side  of  the  jack- 
shaft  of  the  truck  was  attached  a  new  sprocket  wheel 
just  outside  of  the  existing  driving  sprockets.  Upon 
arrival  at  the  point  where  the  work  was  to  be  done, 
the  chains  were  taken  ofif  the  driving  sprockets  and  at- 
tached to  the  new  sprockets  at  the  jackshaft  and  to 
those  on  the  countershaft  mounted  on  the  truck.  The 
Ford  engine  was  thus  utilized  to  generate  the  required 
current. 

The  storage  battery  was  used  to  a  limited  extent. 

One  outfit  consisted  of  three  trays,  each  containing 
eight  2-volt  cells,  so  connected  up  that  a  voltage  of 
16,  32,  or  48  could  be  obtained.  Another  of  six  trays 
of  four  2-volt  cells  each  was  still  more  flexible,  as 
voltages  of  8,  16,  24,  30,  36  and  42  were  possible. 

Another  of  six  trays  of  three  2-volt  cells  was  con- 
nected in  multiple  series,  giving  a  voltage  of  35.  This 
outfit  proved  unsatisfactory,  as  serious  damage  was 
done  to  the  pipes  in  a  number  of  cases. 

The  properly  connected  storage  battery  has  proved 
very  efficient.  Like  the  motor-generator  set,  it  is  flex- 
ible and  portable,  and,  when  operated  by  an  experi- 
enced man,  it  is  a  safe  method.  If  improperly  used, 
damage  to  the  pipes  and  to  the  battery  itself  can  easily 
result 

The  batteries  must  be  recharged  after  a  continuous 
day's  use,  the  operation  taking  eight  hours'  time. 

The  storage  battery  is  delicately  constructed,  and 
can  be  easily  damaged,  both  in  discharging  and  in  re- 
charging. It  deteriorates  when  not  in  use,  especially 
during  the  long  period  of  the  year  when  it  is  not 
needed. 

To  reduce  the  probability  of  damage  to  a  minimum, 
an  experienced  man  should  be  in  charge  of  the  work, 
instruments  to  determine  both  voltage  and  amperage 
should  be  used,  reasonable  time  should  be  taken  for 
the  actual  work  of  thawing,  and  under  no  conditions 

'From  the  report  o(  •  Committee  of  the  New  EnEland  Waterworks  Ass'n 
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should  a  larger  current  be  used  than  experience  has 
shown  to  be  reasonable  under  similar  conditions. 

While  available  data  are  to  some  extent  conflicting, 
and  more  exact  information  is  desirable,  yet  general 
experience  shows  that,  for  the  work  of  thawing  ^^-in. 
lead  or  ^-in.  iron  service  pipes  of  average  length,  using 
4/0  wire  for  leads,  and  with  good  connections,  the  fol- 
lowing data  may  be  considered  as  approximately  nor- 
mal : 

Drop  in  pipe 14  to     18  volts 

Total  voltage  required 20  to     30  volts 

Amperes  required 175  to  225 

Time  required  to  thaw G  minutes,  plus  or  minus 

With  larger  pipes,  or  with  pipes  Ipnger  than  the 
average,  of  course  more  electrical  energy  and  time  are 
required. 

For  all-round,  efficient,  economical  work,  the  com- 
mittee looks  most  favorably  upon  the  motor-generator 
set.  It  is  flexible,  can  go-where  the  work  is  to  be  done, 
can  work  continuously,  does  not  deteriorate  when  not 
in  use,  can  be  made  almost  fool-proof,  and,  if  properly 
designed,  is  the  safest  type  of  apparatus  from  the  point 
of  view  of  danger  to  the  water  pipes. 


New  Warehouse  at  Saskatoon  for  the  T.  Eaton 
Go.  Limited 

ANEW  fireproof  warehouse  has  recently  been 
completed  at  Saskatoon,  Sask.,  for  the  T. 
Eaton  Co.,  Limited.  This  is  the  first  unit  of 
a  structure  which,  when  completed,  will  be 
one  of  the  largest  of  its  kind  in  the  West.  The  com- 
pleted section  measures  65  ft.  x  135  ft.,  and  is  six 
storeys  in  height,  the  ceiling  heights  being  fourteen 
and  fifteen  feet. 

The   building   is   of   reinforced   concrete   construe- 


throughout.  Steel  forms  were  used  for  the  interior 
columns  and  wood  forms  for  the  exterior  columns 
which  were  rectangular  in  shape.  All  columns  were 
designed  with  cajjs  and  depressed  heads. 

Considering  the  most  unfavorable  labor  conditions, 
remarkable  progress  was  made  upon  this  work.  Ex- 
cavation commenced  in  the  middle  of  May  of  last  year, 
and  in  the  first  part  of  October  the  owners  moved  in- 
to the  building.  For  about  one  month  during  this 
time  the  work  was  tied  up  on  account  of  a  masons' 
•  strike.  Most  of  the  excavation  was  through  a  very 
tough  clay  which  required  the  constant  use  of  picks. 
The  concrete  work  progressed  at  the  rate  of  one  floor 
per  week. 

The  general  run  of  the  gravel  about  Saskatoon  is 
not  such  as  would  warrant  its  use  in  concrete  with 
good  results.  Serious  defects  have  shown  up  in  many 
of  Saskatoon's  concrete  structures  through  this  cause. 
In  view  of  this,  extra  care  was  taken  by  the  contract- 
ors in  the  selection. of  the  aggregate  for  this  work. 
It  was  found  posible  to  obtain  a  good  gravel  at  a  lit- 
tle more  expense  than  the  ordinary  run.  Crushed 
stone,  made  from  boulders  collected  about  the  coun- 
try, was  added  to  the  bank  run  gravel  in  about  equal 
parts.  As  a  further  precaution  the  forms  for  the  con- 
crete were  left  in  place  longer  than  would  be  the  case 
under  ordinary  circumstances.  No  removing  of  shores 
or  stripping  of  slab  forms  was  done  until  the  concrete 
was  three  weeks  old.  This  necessitated  the  use  of 
four  sets  of  slab  forms  and  two  sets  of  column  forms. 

The  layout  of  the  construction  plant  proved  very 
satisfactory.  All  of  the  hoisting  towers  were  built 
outside  the  building.  This  layout  allowed  the  eleva- 
tor work  and  concrete  stairs  and  other  trades  to  pro- 
ceed without  delay. 

The  architects  for  this  work  were  Woodman  & 
Cubbidge,  and  the  general  contractors,  Hazleton  & 
Walin,  both  of  Winnipeg,  Man. 
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Warehouse  Under  Construction  ior  the  T.  Katon  Co.,  Limited,  at  Saskatoon 

tion  with  twelve-inch  brick  curtain  walls.  It  con- 
tains two  flights  of  concrete  stairs  and  two  large 
freight  elevators,  the  latter  being  enclosed  with  six- 
inch  concrete  partitions  from  basement  to  roof. 

The  mushroom  system  of  concrete  reinforceivient 
was  used  throughout  this  work.  The  first  and  second 
floors  are  designed  to  carry  a  live  load  of  250  lbs.  per 
sq.  ft.  and  the  remaining  floors,  a  live  load  of  150  lbs. 
per  sq.  ft.  Corrugated  metal  decking  forms  were  used 


Firms  connected  with  the  Canadian  building  in- 
dustries will  be  strongly  represented  at  the  Interna- 
tional Fair,  to  be  held  at  Lyons,  France,  in  March 
next.  They  include,  Canada  Foundries  &  Forgings, 
Limited,  Welland,  Ont. ;  Steel  Co.  of  Canada,  Mon- 
treal ;  Brandram  Henderson,  Limited,  Montreal ;  Bish- 
opric Wall  Board  Co.,  Ottawa ;  Metallic  Roofing  Co. 
of  Canada,  Toronto;  Beatty  Bros.  Limited,  Fergus, 
Ont. ;  London  Concrete  Machinery  Co.,  London,  Ont. ; 
Pedlar  People,  Limited,  Oshawa,  Ont.;  AsDestos 
Manufacturing  Co.,  Montreal;  Marsh  I'^ngineering 
Works,  Limited,  Belleville,  Ont. ;  and  Canadian  Con- 
solidated Rubber  Co.,  Limited,  Montreal. 


Mr.  V.  I.  .Smart,  formerly  Professor  of  Railway 
Engineering  and  Transportation,  McGill  University, 
and  Mr.  J.  A.  Burnett,  formerly  electrical  engineer, 
Grand  Trunk  Railway  System,  have  opened  an  office 
at  821  New  Birks  Building,  Montreal,  as  consulting 
engineers,  specializing  in  civil,  electrical  and  mechan- 
ical engineering. 


At  the  recent  annual  meeting  of  the  Toronto 
Branch  of  the  Engineering  Institute  of  Canada,  the 
following  officers  were  elected :  Chairman,  A.  H. 
Harkness;  secretary-treasurer,  W.  S.  Harvey;  execu- 
tive committee,  H.  G.  Acres,  Willis  Chipman,  W.  A. 
Bucke,  Prof.  Gillespie,  J.  R.  W.  Ambrose,  Prof.  Haul- 
tain  and  R.  C.  Wynne-Roberts. 
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Methods  of  Garbage  and  Rubbish  Collection 
and  Disposal  in  Larger  Cities 


AN"  investigation  of  the  methods  employed  by 
various  American  cities  for  collecting  and  dis- 
posing of  garbage  and  rubbish  has  been  made 
recently  by  a  committee  appointed  by  the 
Mayor  of  Pittsburgh.  This  committee  consisted  of 
John  A.  Sauer,  Superintendent  of  Bureau  of  Sanita- 
tion ;  F.  F.  Booth  of  the  Division  of  Investigation,  and 
of  J.  C.  Slippy,  Chief  Accountant,  Bureau  of  Costs.  An 
abstract  of  their  report,  given  in  ICngineering  and  Con- 
tracting, follows : 

Baltimore. — The  city  of  Baltimore  collects  its  own 
garbage,  ashes  and  rubbish,  and  pays  a  private  con- 
tractor for  reducing  the  garbage.  In  the  early  part  of 
1918,  Mr.  Walter  E.  Lee,  Water  Engineer  of  Balti- 
more, was  directed  by  the  Board  of  Estimates  to  visit 
different  cities  and  make  recommendations  for  im- 
provements in  the  service.  The  outstanding  features 
of  Mr.  Lee's  re])ort  were  that  rubbish  should  be  dis- 
posed of  by  incineration,  incinerators  being  establish- 
ed in  several  sections  of  the  city,  and  that  the  city 
dispose  of  its  garbage  by  contract,  for  reduction.  The 
liighest  bid  received  was  $23,000  per  year,  and  the  city 
decided  to  build  its  own  reduction  plant,  entering  in- 
to a  contract  with  the  Cobwell  Corporation  of  New 
York.  The  Capital  Issues  Committee  at  Wa.shington 
then  intervened  in  the  matter,  and,  on  the  ground  that 
the  adoption  of  either  of  the  above  plans  would  leave 
the  present  contractor's  plant  idle,  requested  the  city 
to  defer  the  construction  of  its  plant  for  the  period  of 
the  war,  and  continue  the  old  contract  (paying  $75,000 
per  year  for  reduction). 

The  cost  of  collection  of  garbage  is  not  kept  sep- 
arately, the  collection  of  garbage,  ashes  and  rubbish 
being  performed  by  the  Department  of  Street  Clean- 
ing at  a  total  cost  of  approximately  $225,000  per  year, 
the  total  cost  for  collection  and  disposal  of  all  city 
refuse  being  about  $300,000  per  year. 

Men  on  collection  wagons  are  paid  $3.25  per  day 
for  8  hours,  one  being  employed  to  each  wagon.  The 
city  is  divided  into  four  districts  with  a  stable  in  each 
and  in  charge  of  a  superintendent,  each  district  being 
subdivided  into  routes.  The  reduction  company  re- 
moves dead  animals. 

.^  Chicago. — The  collection  of  garbage  in  Chicago  is 
performed  by  city  force  under  the  ward  system,  a  ward 
superintendent  in  each' ward  being  held  responsible  for 
conditions  in  his  disttict.  Thirty-five  inspectors,  one 
for  each  ward,  look  after  garbage  complaints.  The  gar- 
bage must  be  accessible  to  the  collector  and  if  not 
properly  separated,  the  "Health  Department  makes 
the  householder  remove  it  at  his  own  expense.  Two 
men  are  employed  for  each  collection  wagon  and  are 
paid  $3  per  day  of  8  hours ;  $8  per  day  is  paid  for  team 
hire,  if  driven  by  owner  or  his  employe,  the  garbage 
wagon  being  furnished  by  the  city. 

Collections  are  not  made  from  all  hotels,  as  many 
of  these  sell  their  garbage  to  a  private  collector  en- 
gaged in  hog  feeding.  A  private  corpgration  pays  the 
city  $28,000  per  year  for  privilege  of  removing  dead 
animals. 

The  average  cost  per  ton  for  collection  in   1917 


was  $3.42,  and  for  the  first  six  months  of  1918  this  fig- 
ure was  $3.50. 

The  reduction  plant  was  acquired  by  the  city 
through  condemnation  proceedings  several  years  ago, 
and  additional  machinery  has  been  added  from  time 
to  time.  For  this  reason,  the  plant  is  not  as  efificient 
as  one  constructed  under  a  complete  scheme  and  en- 
gineered to  meet  all  the  necessities  with  a  view  to 
minimizing  production  costs. 

In  1917,  4,023,480  lbs.  of  grease  and  22,680  tons 
of  tankage  were  produced,  the  average  price  received 
for  these  ])roducts  being  $.0757  per  pound  for  grease 
and  $10-27  per  ton  for  tankage,  due  to  sale  as  a  whole 
under  annual  contract.  Prices  for  the  five  months  be- 
ginning Aug.  1,  1918,  will  be  $.1157  per  pound  for 
grease,  and  $16.85  per  ton  for  tankage.  The  produc- 
tion of  grease  for  1918  has  fallen  20  per  cent,  under 
that  for  1917.  It  was  stated  by  the  engineer  in  charge 
that  in  spite  of  this  decreace  the  reduction  plant  would 
.show  a  profit  of  $47,000  for  the  first  six  months  of  1918 
on  reductif)n  without  municipal  overhead  or  interest 
on  investment  charge  or  plant  depreciation. 

Analysis  made  in  1918  shows  that  a  ton  of  raw  gar- 
bage contains  the  following: 
2.00  per  cent,  grease. 

22.65    per  cent,  tankage. 

75.35  per  cent,  moisture  and  rubbish. 

Tests  show  that  the  grease  produced  in  the  plant 
contains  8  per  cent,  glycerine. 

A  very  complete  cost-keeping  system  is  used  by 
the  Bureau  of  Streets,  and  the  costs  given  are  accur- 
ate, but  do  not  include  interest  and  depreciation  on 
the  plant  investment.  The  preliminary  system  of 
handling  raw  garbage  in  this  plant  is  not  considered 
sound  practice  by  others  in  the  work  as  the  garbage 
is  first  submitted  to  a  hot  air  dryer,  only  the  steel 
sheets  on  the  revolving  drums  being  between  it  and 
the  flames,  thus  carl)onizing  a  percentage  of  the  grease 
and  tankage  into  inert  and  j)ractically  valueless  mat- 
ter. 

Cincinnati. — Garbage  collection  and  disposal  in 
Cincinnati  is  j)erformed  by  a  private  contractor  under 
a  lump  sum  contract,  this  contract  expiring  Dec.  1, 
1918. 

Two  men  are  employed  on  each  collection  wagon. 
The  city  pays  $3  per  day  for  drivers  and  $2.75  per 
day  for  helpers  on  ash  collections,  and  the  contractor 
probably  pays  the  same  rate  for  garbage  collection. 

The  amount  of  garbage  for  1917  estimated  at  48,- 
000  tons. 

Dead  animals  must  be  removed  by  contractors  on 
notice. 

Cleveland. — The  city  of  Cleveland  collects  its  own 
garbage  and  operates  its  own  reduction  plant  at  Wil- 
low, O. 

The  district  system  of  collection,  similar  to  the 
ward  system  in  Chicago,  is  used.  The  average  length 
of  haul  to  the  loading  station  is  now  from  4  to  6  miles. 
The  construction  of  four  loading  stations,  now  plan- 


January   8,   1919 


THE    CONTRACT    RECORD 


33 


ned,  will  reduce  the  length  of  haul  to  2  miles,  and  cut 
the  cost  of  collection  accordingly. 

One  man  is  employed  on  each  collection  wagon, 
being  paid  $3.75  per  day. 

In  .1917,  3,071,022  lbs.  of  grease  and  6,241  tons  of 
tankage  were  produced  from  the  garbage.  This  is  sold 
under  an  annual  contract,  the  prices  received  being 
$.135  per  pound  for  grease  and  $18.82  per  ton  for  tank- 
age. 

In  May,  1917,  the  garbage  yielded  3.23  per  cent,  of 
grease.  In  May,  1918,  this  percentage  had  fallen  to  2.57 
per  cent. 

A  few  years  ago  the  city  of  Cleveland  had  an  ap- 
praisal made  of  all  city  property  and  this  appraisal 
was  writen  up  in  the  auditor's  books  and  kept  under 
control  currently,  maintenance  costs  being  charged  as 
such  and  depreciation  being  written  up  yearly.  The 
effect  of  this  system  is  to  place  the  accounts  of  the 
city,  particularly  those  bureaus  which  are  entirely  or 
in  part  self-supporting,  on  the  same  basis  as  that  of  a 
private  corporation. 

•The  average  cost  for  collection  and  disposal  over 
the  five-year  period,  1913-1914,  was  $1.76  per  ton. 

The  Cleveland  city  plant  dififers  from  that  of  Chi- 
cago in  that  the  raw  garbage  is  immediately  placed 
in  high  tanks  called  digesters,  and  cooked  under  steam 
pressure,  thus  eliminating  the  deterioration  in  quan- 
tity and  quality  of  the  subsequent  products,  although 
the  balance  of  the  operation  is  more  complicated  and 
cumbersome,  and  makes  a  slightly  higher  reduction 
cost  based  on  the  amount  of  raw  garbage  handled  than 
does  the  system  in  use  in  Chicago. 

Kansas  City,  Mo. — Kansas  City  pays  $57,000  per 
year  to  a  private  contractor  for  removal  and  disposal 
of  garbage,  53,000  tons  alleged  to  have  been  collected 
last  year.  The  contractor  feeds  the  raw  garbage  to 
hogs  on  a  ranch  located  near  the  Kansas  City  Stock 
Yards.  This  contractor,  C.  Rhea,  also  operates  hog- 
feeding  ranches  at  Nashville,  Tenn.,  and  Camp  Mc- 
Clellan  (Anniston,  Ala.). 

The  Kansas  City  contract  is  for  three  years  and 
calls  for  at  least  two  collections  per  week  from  resi- 
dences, and  one  per  day  from  hotels,  hotels  and  res- 
taurants being  permitted  to  sell  their  garbage  to  the 
contractor.  No  other  person  is  allowed  to  collect  gar- 
bage, although  the  contractor  can  sublet  districts  to 
other  collectors.  A  bond  of  $25,000  is  furnished  to  the 
city  by  the  contractor. 

The  drivers  of  the  collection  wagons  are  paid  $2.75 
per  day,  only  one  man  being  employed  on  each  wag- 
on. 

Sixteen  inspectors  attached  to  the  Department  of 
Health  look  after  garbage  complaints,  but  city  officials 
stated  that  they  were  getting  good  service. 

At  the  Kansas  City  ranch,  garbage  is  fed  on  con- 
crete slabs,  these  being  washed  each  morning.  No 
more  odor  is  evident  in  this  ranch  than  that  common 
to  the  ordinary  stockyard.  The  hogs  used  are  first  in- 
noculated  against  hog  cholera,  the  contractor  averring 
that,  in  this  operation  he  lost  5  per  cent  of  the  num- 
ber treated.  St.  Louis,  as  a  municipality,  tried  this 
experiment  of  hog  feeding  with  garbage  for  a  short 
time,  but  it  was  not  wholly  successful.  Reduction 
plant  pays  3  ct.  per  pound  for  dead  animals. 

Milwaukee. — The  municipality  owns  and  operates 
an  incinerator  and  collects  garbage,  ashes  and  rubbish. 
Teams  were  secured  for  $4.50  per  day  in  1917,  but  the 
1918  rate  has  increased  to  $6  per  day.  Collections  are 
not  made  from  hotels,  these  selling  to  private  collect- 


ors who  use  it  for  hog  feeding.  It  was  stated  that  the 
ordinary  household  garbage  carried  an  extremely  small 
percentage  of  grease.  Twenty-six  inspectors  look  af- 
ter complaints.  In  1917,  46,979  tons  of  mixed  refuse 
were  burned  at  the  incinerator  at  a  total  cost  of  $72,- 
079,  or  $1.53  per  ton.  This  per  ton  cost  is  applied  to 
the  total  tons  of  garbage  collected  in  arriving  at  the 
cost  of  incineration  given.  Steam  is  generated  at  the 
incinerator  and  furnished  to  the  Milwaukee  River 
flushing  station. 

Milwaukee  requires  the  householder  to  paper  wrap 
all  garbage  and  place  where  immediately  accessible 
for  collection.  The  garbage  wagons  bearing  these 
paper  wrapped  parcels  were  not  noticable  for  odor 
from  the  sidewalk,  and  that  factor  was  only  discernible 
on  closely  approaching  the  vehicle.  From  the  stand- 
point of  unobjectionable  service  this  condition  was  only 
equalled  in  other  cities  where  the  garbage  was  similar- 
ly handled.  Unfortunately,  the  system  is  fatal  from  a 
reduction  standpoint,'  the  paper  absorbing  so  much  of 
the  grease,  and  there  is  no  method  for  removing  it, 
and,  in  addition,  the  labor  entailed  in  unwrappiilg 
makes  it  out  of  the  question.  Dead  animals  are  re- 
moved by  city  force. 

Minneapolis. — Up  to  1918,  the  city  of  Minneapolis 
disposed  of  its  garbage  by  incineration,  conducting 
both  operations,  collection  and  incineration,  with  the 
city  force.  In  the  early  part  of  this  year,  the  city  let 
a  contract  to  the  Reservoir  Heights  Pig  Feeding  Co. 
to  take  all  the  garbage  delivered  by  the  city  f.o.b.  cars 
at  the  central  loading  station,  and  pay  the  city  $1.26 
per  ton  delivered,  the  city  using  the  paper  wrapped 
method  of  collection.  For  collection  purposes,  the  city 
is  divided  into  34  districts,  a  collector  in  each  district 
being  held  responsible  for  the  work  in  his  district- 
Two  men  are  employed  on  each  wagon,  the  collector 
being  paid  $130  per  month  for  his  service  with  the 
team,  and  the  helper,  $2.80  per  day  for  8  hours,  the 
city  owning  the  wagons.  The  collectors  haul  their 
loads  to  three  sub-stations,  and  from  these  points,  the 
garbage  is  taken  by  wagon  and  trailer  to  the  loading 
station.  Collections  are  only  made  from  residences, 
the  hotels  selling  their  garbage  to  private  collectors. 

The  Minneapolis  garbage  is  handled  in  a  similar 
manner  to  that  of  Milwaukee,  the  householder  being 
required  to  drain  and  wrap  it  in  paper  before  it  is  plac- 
ed in  the  cans.  No  tin  cans,  crockery  or  glass  are  al- 
lowed in  the  cans,  the  Health  Department  looking  af- 
ter proper  separation. 

An  analysis  of  the  garbage  made  in  1917  in  all  city 
wards  showed  that  it  contained  only  1  per  cent,  of 
grease.  Dead  animals  are  owner's  property  and  sold 
by  them. 

New  York. — The  collection  of  garbage  in  the  three 
boroughs  of  Manhattan,  Brooklyn  and  the  Bronx  in 
the  city  of  New  York  is  under  the  jurisdiction  of  the 
Department  of  Street  Cleaning. 

The  contract  for  disposal  of  garbage  was  with  the 
Metropolitan  By-Products  Co.,  the  contractor  to  pay 
the  city  the  first  year  $120,000,  with  an  increase  of 
$30,000  per  year  for  the  remaining  four  years.  This 
contract  began  operation  on  January  2nd,  1917,  to 
continue  for  a  period  of  five  years.  The  new  Staten 
Island  plant,  using  the  Cobwell  system,  started  oper- 
ations in  April,  1917,  and,  in  December,  was  receiving 
all  the  garbage  from  Manhattan,  The  Bronx  and 
Brooklyn. 

Philadelphia. — The  collection  and  disposal  of  gar- 
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bagc  in  Philadelphia  is  performed  under  lump  sum 
annual  contract,  the  amounts  for  the  last  few  years 
being  as  follows:  1917,  $432,000;  1918,  $575,256;  1919, 
$486,000. 

No  check  is  kept  on  the  amount  of  garbage  collect- 
ed, except  that  the  total  amount  collected  during  some 
month  is  weighed  and  thus  used  as  the  average.  In- 
spectors keep  a  close  watch  on  cbmplaints,  being  re- 
((uired  to  turn  in  a  report  on  the  complaint  48  hours 
after  its  rcceiiJt.  The  contractor  is  fined  $1  per  day  for 
each  house  which  he  fails  to  collect  from. 

St.  Louis. — Garbage  is  collected  in  St.  Louis  by 
city  force  and  delivered  to  a  contractor  at  dumps  on 
barges  and  is  then  transported  to  the  reduction  plant 
at  their  exj)ense.  The  city  ])ays  $.87  per  ton  to  the 
contractor  for  disposal  and  the  contractor  stated  that 
he  was  willing  to  renew  at  that  figure,  but  would  not 
accept  less  or  pay  any  bonus  for  it. 

The  district  system,  similar  to  that  of  Chicago,  is 
used  in  collection.  One  man  is  employed  on  each 
wagon,  he  being  paid  $75  per  month  for  8  hours  per 
day.  The  average  length  of  haul  to  the  dumps  is,  at 
])resent,  4J/4  miles,  but  the  engineer  stated  that,  by 
the  construction  of  loading  stations,  this  could  be  cut 
to  2y^  miles.  Four  inspectors  attached  to  the  Depart- 
ment of  Streets  and  Sewers,  look  after  complaints. 

St.  Paul. — Al)0ut  half  of  the  garbage  in  the  city  of 
St.  I'aul  is  collected  by  the  city,  and  the  balance  by 
54  licensed  collectors  who  pay  a  license  fee  of  $5  each 
])er  year.  Garbage  collected  by  the  city  is  delivered 
to  hog  farms  just  outside  the  city  limits,  selling  at  an 
average  price  of  from  $1  to  $1.25  per  ton. 

Teamsters  on  city  collection  are  paid  $100  a  month, 
and  furnish  the  teams  and  running  gear,  and  the  city, 
the  wagon  boxes.  City  wagons  are  provided  with  an 
o[)ening  for  draining  each  load,  before  being  delivered 
to  the  contractor. 

The  length  of  haul  is  much  higher  in  St.  Paul  than 
the  average  city,  as  the  garbage  is  hauled  two  miles 
further  out  of  the  collection  districts  than  would  be 
required  if  some  other  system  of  disposal  were  adopt- 
ed. 

There  is  no  regular  collection  of  refuse  and  ashes, 
the  householder  being  required  to  dispose  of  these  by 
having  them  hauled  away  by  the  licensed  scavengers 
at  his  expense. 


U.  S.  Steel  Merger  for  Export  Trade 

A  big  steel  merger  for  export  trade  has  recently 
been  effected  in  the  United  States.  The  North  Amer- 
ican Steel  products  Corporation  has  been  organized, 
representing  the  following  companies,  with  a  combin- 
ed annual  ingot  capacity  of  12,000,000  tons :  Bethle- 
hem Steel,  Brier  Hill  Steel,  Lackawanna  Steel,  Lukens 
Steel,  Medvale  Steel  and  Ordnance,  Republic  Iron 
and  Steel,  Sharon  Steel  Hoop,  Trumbull  Steel,  Whit- 
taker-Glessner  and  Youngstown  Sheet  and  Tube 
Companies.  E.  A.  S.  Clarke,  president  of  the  Lacka- 
wanna Steel  Co.,  will  be  president  of  the  new  corpora- 
tion, his  resignation  from  his  present  position  taking 
effect  Jan.  1.  it  is  expected  that  other  producing  in- 
terests will  join  the  North  American  company  later, 
and  that  eventually  it  vyill  represent  in  export  trade 
substantially  all  steel-producing  companies  of  the 
country  with  the  exception  of  the  United  States  Steel 
Corporation.  In  addition  to  its  proposed  principal 
ofifice  in  New  York  City,  it  will  have  branches  through- 
out the  world,  wherever  the  introduction  and  sale  of 
American  iron  and  steel  products  make  it  desirable. 


Imperial  Oil  Go.  Improving  Workmen's 
Conditions 

The  Imperial  Oil  Co.,  Limited,  is  taking  steps  to 
promote  friendly  relations  between  the  firm  and  the 
employees  and  to  advance  their  mutual  welfare  by 
the  inauguration  of  the  so-called  trade  parliaments, 
such  as  have  been  established  in  Great  Britain.  Brief- 
ly, the  plan  is  this:  The  employees  will  elect  by  free 
and  secret  ballot  workingmen's  committees  repre- 
senting the  many  trades  that  enter  into  the  oil  indus- 
try in  numerical  proportion,  one  delegate  for  every 
75  employees  being  the  scale  adopted,  and  these  dele- 
gates will  sit  jointly  with  an  equal  number  of  ofificials 
appointed  by  the  company  to  deal  with  all  grievances, 
questions  of  wage  increases  and  plans  for  the  better- 
ment of  social  conditions  of  the  worker. 

The  initiation  of  this  scheme  was  announced  at 
Sarnia  on  Dec.  18,  at  a  banquet  held  in  the  council 
room  of  the  board  of  trade,  which  was  attended  by 
the  chief  ofificials  of  the  company  and  the  delegates 
of  the  employees,  Hon.  W.  J.  Hanna,  president  of 
the  company,  presiding.  The  plan  is  to  take  effect  in 
all  the  plants  of  the  Imperial  Oil  Co.  throughout  Can- 
ada, including  refineries  in  Halifax,  Montreal,  Re- 
gina,  Vancouver  and  Sarnia. 


City 

Baltimore   .    . 
Chicago.    .    . 
Cincinnati   .    . 
Cleveland.    . 
Kansas  City 
Milwaukee   . 
Minneapolis  . 
F'hiladelphia  . 
Pittsburgh   . 
St.  Louis  .   . 
St.  Paul  .    . 
Washington  . 
New  York'  . . 
'Boroughs 
cnue.     ttFor 


Popu- 
lation 


Area, 

sq. 
mile 


.  589,621 
.2,497,722 

410,476 
.  674,07:J 
.  300,215 
.  436,535 
.  363,454 
.1,709,518 
.  579,090 
.     760,454 

247,232 
.  366,631 
.5,138,3.52 

of  Manhattan 
garbage,  rubb 


Amount  collected. 
Lb 


Tons 


32 
198 

72 

53 

61 

36 

54 
130 

41 

61 

55 

70 

Bronx 
ish  and 


4,921 
12,125 

ti,730 
13,150 
14,124 
12,466 

4,495 

5,237 


per 
capita 


Cost  of  collection. 
Per 
ton 


Table  1. — Garbage  Collection  and  Disposal  in  American  Cities — 1917 

Popula- 
tion per 

sq. 
mile 

18.425 

12,615 

5,701 

12,718 


62,300 
100,146 
48,000* 
56,121 
45,000* 
30,975 
20,834 
125,000* 
83,013 
45,136 
14,628t 
44,683 
403,665 


211 
80 
233 
166 
299 
141 
114 
146 
286 
118 
118 
243 
157 


3.42 


4.20 

4.18 
3.87 


2.90 
6.08 


Per 
capita 

$0.13 

.34 


.29 
.22 


.17 
.17 


Net  cost  of  dis' 

posal. 
Per 
ton 

20 


$1 


.31 


1 .  80* 


1 .  53 
.95 


.ST 


and  Brooklyn. 
ashes. 


^Estimated.    tTotal.   of  which   7,215   tons 


Per 
capita 

.$0.12 

.012 


Net  cost  of  collec 
tion  and  disposal. 


.14' 


.10 
.05 


Per 

ton 


.$3.73 
1.54 
t  2.39 
1  .26 
5.71 
4.83 
3.45 


Per 
capita 

$0.508tt 

.14 

.18 

.20 

.18 

.39 

.27 

.25 

..12 

22 

.14 

.19 


Dorled  by  city.   *tRev- 
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Instructions  for  the  Operations  of  State 

Sewage  Plants 


THE  Texas  State  Board  of  Health  recently  issued 
a  Bulletin  of  Instructions  for  the  operation  of 
state  sewage  plants.  The  Bulletin  was  prepared 
by  the  Bureau  of  Sanitary  Engineers  and  con- 
tains the  following  useful  information : 

Septic  Tanks. — Great  depths  of  scum  should  not  be 
allowed  to  form  on  the  surface  of  the  liquid.  This 
should  be  frequently  broken,  liberating  the  entrained 
gases  and  allowing  the  solids  to  settle  where  more 
active  decomjjosition  will  take  placee.  A  stream  of 
water  under  good  pressure  can  be  used  to  good  ad- 
vantage for  this  purpose. 

Remove  sludge  from  bottom  of  septic  tank  at  least 
once  in  every  three  or  four  months. 

This  sludge  should  be  spread  on  drying  beds  in 
order  to  facilitate  the  dewatering  of  same,  after  which 
it  can  be  either  burned  or  carted  away. 

Grit  and  Screen  Chambers. — Do  not  allow  deep  ac- 
cumulations of  grit  to  remain  in  the  grit  chamber.  This 
grit  should  not  be  allowed  to  wash  into  the  settling- 
chambers,  but  should  be  disposed  of  outside  of  the 
tanks.  Clean  screens  once  every  day.  Record  date  of 
cleaning,  amount  of  screenings,  how  disposed.  Bury 
or  burn  screenings  as  soon  as  removed.  Flush  bottom 
of  screen  chamber  as  needed.  There  will  probably  be 
some  heavy  matter  which  will  not  be  caught  on  the 
screen,  but  which  may  lodge  back  of  the  screen,  and 
this  should  be  flushed  out  before  it  has  started  to  de- 
compose. Specified  intervals  cannot  be  given  for  this 
flushing,  but  a  careful  watch  kept  for  these  conditions 
will  enable  the  operator  to  know  when  to  flush. 

Imhoff  Tanks 
Channels. — Keep  channels  clean  at  all  times.  Flush 
out  deposits  once  a  day  in  winter  and  twice  a  day  in 
summer.  Clean  channels  thoroughly  before  reversing 
flow  in  tanks.  Deposits  are  most  likely  to  occur  in 
channels  at  the  inlets  to  the  tanks.  Care  must  be  taken 
that  these  deposits  are  washed  into  the  tanks  and  are 
not  allowed  to  get  into  the  outlet  channels.  Before  re- 
versing the  flow  through  the  tanks,  be  sure  that  the 
channel  which  is  to  become  the  outlet  channel  when 
flow  is  reversed,  is  thoroughly  cleaned  and  that  the  de- 
posits are  swept  into  the  tanks.  Deposits  in  channels 
tend  to  cause  odors. 

Settling  Compartments. — Skim  ofif  oil,  grease  and 
all  floating  matters  at  least  once  every  day.  Dispose 
of  oil  and  grease  outside  of  tanks.  Do  not  let  oil  from 
barrels  get  into  catch  basins.  Floating  materials,  such 
as  matches,  corks,  rubber  goods,  etc.,  behind  baffles 
and  all  scum  collecting  upon  the  surface  of  the  sewage 
passing  through  the  chambers  should  be  removed.  This 
can  be  done  by  means  of  a  dish-shaped  perforated  skim- 
mer, perhaps  18  to  20  inches  in  diameter,  attached  to  a 
long  wooden  handle.  The  scum  and  floating  material 
may  be  thrown  into  the  scum  chambers.  Clean  sides 
and  bottoms  of  settling  compartments  once  a  day  in 
winter  and  twice  a  day  in  summer.  This  may  be  done 
with  a  rubber  squeegee,  a  flat  hardwood  board  from 
12  to  24  inches  long  and  from  3  to  4  inches  wide  with 
rubber  edges  and  a  light  wooden  handle  of  length 
determined  by  the  diameter  of  the  chambers.     Clean 


slots  once  a  day.  Reverse  flow  in  tanks  every  two 
weeks.  Remove  all  floating  matter  between  scum 
boards  and  end  of  tanks  before  reversing  flow.  In 
cleaning  down  the  sides  of  the  settling  chambers  the 
cleaner  should  be  moved  slowly  and  the  deposits  re- 
moved from  the  sides  forced  through  the  slot  into 
the  sludge  chambers.  This  is  especially  necessary  at 
the  outlet  end  of  the  tanks  so  that  the  matters  scraped 
from  the  walls  are  not  stirred  up  and  carried  away  in- 
to the  outlet  channels.  See  that  every  part  of  the 
tank  is  cleaned,  for  if  deposits  adhere  to  the  sides  and 
decompose  odors  are  sure  to  result.  At  times  of  re- 
versing flow,  clean  down  thoroughly  all  parts  of  the 
tanks  between  the  scum  boards  and  the  end  of  the 
tank  at  the  inlet  end  (  or  what  will  be  the  outlet  end 
when  the  flow  is  reversed).  After  the  deposits  which 
have  been  stirred  up  in  cleaning  have  been  settled, 
reverse  the  flow.  Mo.st  of  the  floating  matter  on  these 
tanks  can  be  made  to  settle  by  sprinkling  with  water. 
Oil  and  grease,  however,  must  be  skirnmed  off  and 
removed  from  the  tank. 

Sludge  Chamber. — Measure  and  record  depth  of 
sludge  once  a  week.  This  may  be  done  by  means  of 
a  weighted  board  or  sheet  iron  plate  from  12  to  18  in. 
square  attached  to  a  wire  or  cord  or  to  a  long  light  rod 
of  wood  or  gas  pipe.  Stir  up  sludge  once  a  week  with 
pressure  water  through  perforated  lead  pipe.  Excessive 
scum  formation  can  sometimes  be  checked  by  the  oc- 
casional use  of  this  perforated  pipe.  Wheii  this  is 
done  some  of  the  gas  in  the  sludge  is  driven  off  and 
there  is  conseqently  less  tendency  for  it  to  rise  into 
the  scum  chambers.  Furthermore,  if  the  activity  of 
the  organisms  in  the  sludge  seems  to  be  retarded,  due 
to  the  excessive  formation  of  so-called  enzymes  or 
other  by-products  of  their  existence,  these  may  be  dis- 
seminated and  diluted  by  spraying  water  through  the 
perforated  pipes  in  question.  Never  let  sludge  get  to 
such  a  depth  that  its  upper  surface  is  nearer  than  18 
inches  to  the  slot.  Measure  and  record  depth  of  sludge 
about  two  hours  before  and  after  removing  sludge. 
Remove  sludge  about  every  two  months.  Flush  sludge 
pipes  with  pressure  water  after  removing  sludge. 
About  an  hoUr  before  removing  sludge,  open  valve  for 
a  few  minutes  so  as  to  loosen  up  the  sludge  about  the 
sludge  riser  pipe.  This  should  be  done  some  time  be- 
fore the  sludge  is  drawn,  so  that  the  sludge  has  time 
to  settle;  otherwise  partly  digested  sludge  may  be 
withdrawn  to  an  objectionable  extent.  To  remove 
the  sludge,  open  the  valve  at  the  sludge  riser;  the 
pressure  of  the  water  above  will  then  force  sludge  in- 
to the  pipes  leading  to  the  sludge  bed.  If  frorn  any 
cause  the  sludge  pipe  should  become  clogged  it  may 
be  cleaned  by  pushing  a  rod  through  it  or  forcing  wa- 
ter or  clarified  sewage  through  it  under  sufiicient'pres- 
sure.  Sludge  should  be  removed  from  one  pocket  of 
the  tank  at  a  time.  It  is  better  to  remove  smaller 
amounts  of  sludge  at  frequent  intervals  than  to  with- 
draw large  quantities  infrequently.  After  withdraw- 
ing sludge,  the  sludge  pipes  must  be  flushed.  This 
can  be  done  by  opening  the  valves  or  bv  back-flushing 
from  water  connections.  The  water  used  in  flushing- 
should  be  discharged  upon  a  section  of  the  drying  beds 
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on  which  there  is  no  sludge.  The  line  leading  to  the 
beds  may  be  back-flushed,  if  necessary,  by  putting 
water  from  a  hose  in  the  pipes  at  the  beds.  Water 
must  be  kept  at  the  sludge  drying  beds.  If  partly  di- 
gested sludge  appears,  the  valve  leading  to  the  bed 
must  be  closed  at  once.  Tartly  digested  sludge  can  be 
recognized  liy  its  grayish  color,  and  by  its  foul  odor. 
Digested  sludj^e  "s  brownish-black,  with  only  a  faint 
tarry  or  ruhbery  odor,  which  disappears  in  a  short 
time,  having  the  sludge  with  rui  odor  similar  to  garden 
soil. 

Gas  Vents  or  Scum  Chambers. —  Break  up  scum  in 
gas  vents  daily.  Kccord  distance  from  *op  of  scum  to 
tup  of  tvalls.  Record  appearance  and  jdor  of  s:um. 
If  the  floating  scum  or  sludge  which  collecis  in  the 
ga.i  vents*  cannol  be  broken  up  by  sprinkling  with 
water,  then  it  will  have  to  be  broken  up  with  a  pole, 
spade  or  olher\v'i-e.  Large  quantities  of  scum  must 
not  be  allowed  to  collect  in  the  gas  vents.  All  matter 
which  will  not  settle  by  sprinkling  or  agitation,  should 
be  removed  from  the  tank  and  burned.  <  rreat  depiljs 
of  scum  will  not  digest  properly  and  may  give  oil"  more 
or  less  ofTensive  odors  of  decomposition.  No  decom- 
posing material  should  be  allowed  to  accumulate  in 
these  chambers,  otherwise  septic  action  may  take  place 
and  disagreeable  odors  be  produced. 

Sludge  Drying  Beds 

L'ut  sand  on  beds  before  putting  on  sludge.  I'ut 
sludge  on  beds  preferably  to  a  depth  of  about  6  to  8 
inches ;  never  over  12  inches.  Make  the  necessary 
measurements  and  records  called  for  by  the  operating 
sheets.  Before  applying  sludge  to  the  drying  beds,  a 
thin  layer  (about  '/»  in.)  of  sand  or  very  fine  stone 
should  be  put  on  the  beds.  This  will  prevent  the 
sludge  from  working  down  into  the  stone  on  the  beds. 
Never  put  jiartly  digested  sludge  on  the  drying  beds, 
but  bury  at  once.  Do  not  put  freshly  withdrawn  sludge 
on  top  of  sludge  already  on  the  beds,  as  it  will  not  dry 
quickly.  Dq  not  remove  from  the  drying  beds  sludge 
which  is  only  partly  dried.  Wet  or  freezing  weather  in- 
terferes with  the  drying  of  sludge,  so  that  it  is  better 
not  to  withdraw  sludge  during  wet  or  freezing  wea- 
ther. After  drying,  sludge  may  be  used  as  a  fertilizer 
upon  lands,  or  it  may  be  used  for  filling  in  low  places. 
It  is  well  worth  hauling  away  and  utilizing  upon  cul- 
tivated lands.  It  has  the  advantage  of  being  able  to 
lighten  heavy  soils  and  would  no  doubt  furnish  humus 
to  soils  which  are  lacking  in  this  feature.  When  de- 
posited in  fills,  the  thoroughly  digested  sludge  does  not 
undergo  putrefaction  and  will  not  cause  any  nuisance 
due  to  odors.  Measurements  should  be  made  as  soon 
as  the  sludge  is  placed  on  the  beds  and  just  before 
removal  from  the  beds.  Weather  conditions  should  be 
carefully  recorded. 

Dosing  Chamber 

All  floating  matter  which  may  have  passed  through 
the  settling  chambers  into  the  dosing  chambers  must 
be  skimmed  oflF.  These  matters  if  allowed  to  dis- 
charge will  clog  the  nozzles  of  the  filters.  Clean  down 
sides  of  tank  and  do  not  allow  accumulations  to  ad- 
here thereto.  Clean  bottom  of  tank  whenever  any 
appreciable  amount  of  matter  remains  in  same  after 
discharging.  .Sec  that  all  pipe  connections  to  the 
siphon  are  perfectly  tight.  If  joints'  are  not  air  tight, 
the  siphon  will  not  discharge  properly,  if  at  all.  If 
screens  are  placed  in  dosing  chamber,  clean  same  daily. 

Sand  Filters 
Except  in  emergency  cases  no  sand  filter  shall  be 
used  continuou.sly  for  more  than  one  day.  but  should 


be  dosed  alternately,  arranging  so  that  one  bed  can 
be  cleaned  and  rested  without  interfering  with  the 
successful  operation  of  the  plant.  Every  morning  be- 
fore dosing  beds  they  should  be  raked  lightly  to  a 
depth  of  1/2  inch  with  fine  sharj)  rakes.  When  the  sur- 
face of  the  filter  sand  becomes  so  clogged  that  the  sew- 
age does  not  ])ercolate  into  the  filter,  allow  bed  to  rest 
until  the  surface  is  dry  and  then  rake  the  sand  to  a 
depth  of  ^  inch  or  slightly  deeper.  When  this  will 
no  longer  increase  the  porosity  of  the  surface  suffici- 
ently to  permit  the  sewage  to  percolate,  put  the  filter 
out  of  use  and  after  resting  and  drying,  scrape  of?  and 
remove  the  clogged  surface  of  sand  to  a  depth  of  ap- 
I)roximately  y^  inch ;  then  loosen  the  surface  lightly 
with  shar])  pointed  rakes ;  then  allow  bed  to  rest  at 
least  one  day  before  again  putting  into  service. 

Contact  Beds 

The  surface  of  the  stone  should  be  kejit  at  a  jjoint 
3  or  4  inches  above  the  water  level  in  the  beds.  This 
will  prevent  the  attack  of  flies  on  the  sewage.  The 
automatic  control  apparatus  must  be  kept  in  perfect 
operation  at  all  times.  After  a  service  of  five  years, 
more  or  less,  the  contact  material  becomes  filled  with 
.solids  and  will  have  to  be  removed,  cleaned  and  re- 
])laced. 

Sprinkling  or  Trickling  Filters 

The  nozzles  should  be  examined  every  day  and 
thoroughly  cleaned.  The  side  walls  should  be  carefully 
washed  down,  and  kept  free  of  dirt,  flies  and  gnats. 
The  main  drains  should  be  flushed  out  at  least  once 
a  week  with  water  under  pressure.  If  dirt  and  dust 
settles  on  top  of  filter  same  should  be  removed  and 
the  bed  washed  with  water  so  as  to  prevent  clogging. 
Keep  the  bed  free  from  leaves,  paper,  etc.  If  the  mat 
which  forms  on  top  of  the  floor  becomes  so  thick  as  to 
prevent  the  percolation  through  the  filter,  it  should  be 
raked  of?  and  the  bed  carefully  washed  with  water. 

Activated  Sludge  Method 
The  purification  of  sewage  by  aeration  in  the  pre- 
sence of- activated  sludge  is  still  in  its  infancy,  and  the 
varied  character  of  plants  being  built  forbids  the  giving 
of  full  instructions  covering  all  of  the  details  of  opera- 
tion. Each  plant  will  have  to  be  governed  by  special 
instructions  of  the  engineer  in  charge,  but  a  few  gen- 
eral directions  may  be  given  as  follows :  All  dust  and 
oil  should  be  excluded  from  the  air  introduced.  The 
presence  of  grit  seriously  affects  the  process,  hence  at- 
tention should  be  given  to  the  grit  chambers  to  see  that 
they  are  functioning  properly.  All  sewage  should  be 
first  screened  before  entering  aeration  chambers  in  or- 
der to  remove  all  indestructible  matter  such  as  rags, 
orange  peelings,  matches,  corks,  rubber  goods,  etc. 
A  close  observation  must  be  kept  on  the  operation  of 
the  diflfuseFS  (filtros  plates,  wooden  diffusers.  or  per- 
forated pipes)  in  order  that  the  maximum  efficiency 
may  be  derived.  Air  should  be  delivered  in  large  quan- 
tities of  very  small  bubbles  distributed  through  the  en- 
tire cross  section  of  the  tank,  rather  than  large  bubbles 
in  portions  of  the  tank.  Broken  diffusers.  or  diffusers 
which  have  become  worn  or  clogged  will  not  operate 
properly.  Provision  must  be  made  for  the  de-watering 
of  the  sludge.  This  may  be  done  by  providing  large 
sand  areas  upon  which  it  may  be  dried  or  by  provid- 
ing suitable  pres.ses  for  the  purpose.  In  drying  the 
sludge  upon  sand  beds  a  larger  area  is  required  than 
for  imhoflf  tanks  sludge  and  it  should  be  placed  upon 
the  beds  in  thin  layers  as  it  dries  very  slowly.  One 
method  which  seems  to  be  especially  favorable  to 
Texas  conditions  is  the  mixing  of  lignite  dust  with  the 
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sludge  as  it  is  withdrawn  from  the  tanks,  subsequently 
placing  the  mixture  upon  the  sand  beds  to  dry.  This 
mixture  dries  much  more  rapidly  than  the  unadulterat- 
ed sludge  and  after  drying  may  be  used  as  a  fuel,  thus 
disposing  of  the  sludge  as  well  as  utilizing  the  dust. 
Chlorination 

The  amount  of  chlorine  to  be  used  shall  be  deter- 
mined by  actual  tests  and  there  shall  be  left  posted  in 
the  chlorination  house  a  chart  giving  the  amount  of 
dose  required  for  various  flows  of  sewage  effluent,  and 
shall  also  state  in  detail  the  method  of  operating  the 
chlorinating  apparatus.  The  operator  shall  not  make 
any  change  or  adjustments  in  the  equipment  other  than 
regulating  the  flow  or  dose  without  first  receiving  per- 
mission from  the  superintendent  in  charge. 
Measurement  of  Sewage 

The  flow  of  sewage  into  the  tanks  should  be  mea- 
sured from  time  to  time  in  order  to  obtain  the  volume 
of  sewage  entering  the  tank.  Where  daily  tests  are 
made  on  the  effluent  it  will  be  necessary  to  know  the 
amount  of  sewage  being  treated  to  arrive  at  an  intelli- 
gent conclusion  as  to  the  purification  perfected. 
Stamping  and  Testing 

Make  tests  of  the  amount  of  the  settling  solids  in 
the  raw  sewage  and  the  tank  effluent  every  day  at  2 
l).m.  by  the  use  of  conical  glasses.  Make  putrescibility 
tests  every  day  of  samples  of  the  raw  sewage,  tank 
effluent  and  final  effluent.  These  results  of  putresci- 
bility tests  with  methylene  blue  should  be  recorded  on 
a  percentage  scale  in  terms  of  stability  as  recommend- 
ed by  Professor  Phelps  of  the  United  States  Public 
Health  Service  and  listed  on  page  38  of  Fuller's  book 
on  "Sewage  Disposal."  Alake  bacterial  tests  every  day 
at  2  p.m.  corresponding  to  sample  in  the  schedule  above 
stated  for  putrescibility  tests. 

Records  of  Operation 

Keep  full  records  of  results  of  operation  at  the 
plant,  posting  the  results  with  a  pencil  in  white  line 
prints  of  the  record  form.  These  pencil  records  should 
be  signed  by  the  attendant  and  sent  to  the  State  Board 
of  Health  after  the  Sanitary  Commission  has  looked 
them  over  carefully  with  the  attendants.  On  operat- 
ing sheets  should  be  kept  a  complete  record  of  all  data 
touching  on  the  operating  features  above  stated.  In 
addition  there  should  be  a  complete  record  of  the 
height  of  water  in  the  stream  into  which  the  effluent 
is  discharged,  and  in  the  operation  of  troubles,  such  as 
odors,  unsightly  conditions  in  and  around  the  plant, 
all  of  which  unusual  features  should  be  put  onto  the 
records  under  "Remarks."  The  attendant  should  keep 
a  diary  at  the  plant  to  record  any  unusual  features  that 
do  not  anpear  on  the  pencil  notes  on  the  operating- 
sheets.  The  diary  should  record  the  receipt,  or  the 
ordering,  or  the  need  of  any  new  supplies,  or  changes 
at  the  plant.  The  diary  should  show  the  presence  of 
any  number  of  extra  workmen  employed  and  what  they 
do.  It  should  show  visits  from  any  of  the  machinery 
concerns  and  the  cause  of  their  visit.  It  should  deal 
with  the  special  things  and  the  operating  records 
should  deal  with  these  things  which  are  of  regular  oc- 
currence. The  diary,  together  with  the  operating  re- 
cords, should  give  a  complete  history  of  the  plant 
from  day  to  day  and  the  attendants  should  be  taught 
not  to  be  afraid  to  put  down  things  which  seem  ad- 
verse or  unfavorable  to  them,  because  the  record  of 
such  observations  is  the  surest  way  of  leading  to  a 
])rompt  and  satisfactory  remedy  of  unsatisfactory  items 
and  the  improvement  in  operating  conditions  as  the 
flow  of  sewage  and  other  factors  change  from  time  to 
time. 


Mainly  Constructional 

East  and  Wect— From  Coast  to  Coast 


The  Foundation  Company  will  establish  a  steel  shipyard 
on  the  Pacific  Coast.  It  is  possible  Vancouver  may  be  se- 
lected as  the  site. 

The  Eadie-McNeilly  Construction  Co.,  Ltd.,  has  been 
incorporated  with  a  -capital  of  $50,000,  head  office  at  Ste. 
Agathe  des  Monts. 

The  Ontario  Government  has  purchased  the  toll  road 
between  Cobourg  and  Port  Hope  at  a  cost  of  $8,000,  and  will 
incorporate  it  in  the  new  provincial  highway   system. 

The  Foundation  Shipbuilding  Co.  has  placed  with  the 
Vulcan  Iron  Works,  Vancouver,  a  $1,000,000  order  for  boilers 
to  be  used  in  the  ships  it  is  building  at  Victoria  for  the  French 
Government. 

Siems,  Carey,  Kerbaugh,  Limited,  whose  head  office  is 
in  Winnipeg,  Man.,  has  registered  as  an  extra-provincial  com- 
pany in  British  Columbia,  being  authorized  to  carry  on  a 
general  engineering,  contracting  and  construction  business. 

The  town  of  Oshawa,  Ont.,  has  petitioned  the  Dominion 
Government  regarding  the  provision  of  a  harbor  there.  In 
1913  there  was  an  item  of  $100,000  appropriated  for  that  pur- 
pose, but  with  the  coming  of  the  war  it  was  struck  off. 

A  public  utilities  commission  has  been  formed  in  Gait, 
Ont.,  composed  of  four  commissioners,  combining  the  ad- 
ministration of  the  waterworks  and  hydro-electric  depart- 
ments under  the  one  body. 

Mr.  J.  W.  Evans,  of  Revelstoke,  B.  C,  has  bonded  the 
Mountain  Chief  Mine,  at  Renate,  which  is  a  gold,  silver  and 
ore  producer,  for  $100,000,  and  plans  to  start  on  development 
work  immediately,  putting  in  a  tramway  from  the  mine  to  the 
Arrow   Lake. 

The  building  permits  issued  in  London,  Ont.,  during 
1918  number  774,  and  are  valued  at  $876,000,  as  compared  with 
843,  at  a  value  of  $837,890  for  1917.  December's  issue  was  19 
permits,  valued  at  $27,980,  as  against  36,  at  a  value  of  $34,590 
in  the  same  month  in  1917. 

It  is  interesting  and  encouraging  to  note  that  there  are 
six  building  men  on  the  Toronto  City  Council  for  the  year 
1919— Messrs.  Hiltz,  Birdsall,  Sykes,  MacGregor,  Maher. 
Williamson.  The  prospects  for  a  vigorous  campaign  of  re- 
construction are  therefore  bright. 

The  Engineering  Corpporation,  Limited,  has  been  incor- 
porated with  a  capital  of  $25,000,  head  office  at  Vancouver. 
B.  C,  and  is  authorized  to  carry  on  business  as  consulting  and 
general  engineers,  general  contractors  and  sub-contractors, 
and  agents  for  all  kinds  of  public,  private  and  other  works, 
projects  or  businesses. 

The  T.  Eaton  Co.  will  erect  in  Toronto,  at  the  corner  of 
Hayter  and  Buchanan  streets,  a  $200,000  building  for  delivery 
purposes.  This  structure  will  be  43  ft.  high  and  have  118,000 
sq.  ft.  of  floor  space.  It  is  for  temporary  use  only,  to  relieve 
congestion,  and  will  later  be  torn  down  to  make  room  for 
the  proposed  $11,000,000  store.  Messrs.  Sproatt  &  Rolph  arc 
the  architects. 

The  Manitoba  Government  has  decided  to  erect  a  home 
for  the  deaf  and  dumb,  at  a  cost  of  approximately  $500,000. 
It  will  be  located  in  Winnipeg  or  the  vicinity.  Accommoda- 
tion will  be  provided  for  at  least  300  pupils.  There  will  be 
tliirty  class  rooms  provided,  and  the  usual  reception  rooms, 
administration  offices,  play  rooms,  swimming  pool,  gymna- 
sium and  vocational  training  rooms.  Other  buildings  will  be 
a  temporary  hospital,  principal's  residence  and  central  power 
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plant.  Five  leading  arcliitcctural  firms  have  been  asked  to 
siil)niit  plans,  all  of  which  are  to  be  purchased  by  the  gov- 
ernment, and  the  best  ideas  in  each  adopted. 

The  Diifferin  C'onstnution  Co.,  Ltd.,  has  been  incorpor- 
ated with  a  capital  of  $50,000,  head  office  in  Toronto,  Room 
SiOj,  Lumsden  Building.  Mr.  J.  Franceschini  is  the  president 
and  Rcncral  manager,  and  Mr.  Chas.  Johnston  is  the  vice- 
pre.sidcnl.  Mr.  Johnston  was  connected  with  the  engineering 
work  of  the  Toronto-Hamilton  highway.  General  construc- 
tion, engineering  and  road  work  will  be  undertaken  by  the 
new  firm. 

The  scheme  which  is  proposed  for  the  improvement  of 
the  Fraser  River  includes  the  construction  of  two  jetties,  one 
on  the  north  side  and  one  on  the  south  side,  to  confine  the 
channel  across  the  Sandlands.  The  north  jetty  is  partly  built 
and  it  has  now  been  decided  to  ask  the  Dominion  Govern- 
ment to  include  in  its  estimates  for  public  works  next  year 
an  appropriation  for  the  construction  of  the  first  unit  of  the 
south  jetty. 

Ths  Minister  of  Public  Works,  in  a  recent  interview, 
gave  the  representatives  of  the  Toronto  Harbor  Commission 
assurance  that  there  would  be  work  undertaken  on  the  har- 
bor during  1919  sufficient  to  keep  over  800  men  busy.  Par- 
ticular reference  was  made  to  the  concrete  superstructure 
of  the  breakwater  at  the  western  extremity  of  the  harbor  and 
it  was  intimated  that  this  would  be  proceeded  with  to  pro- 
tect the  work  already  done. 

.\  resolution  was  recently  passed  by  the  Toronto  board 
of  control  requesting  the  commissioner  of  works  and  the 
assessment  commissioner  to  prepare  a  plan  of  a  subway 
under  the  G.T.R.  and  C.P.R.  tracks  on  West  Bloor  street, 
between  Uundas  St.  and  Lansdowne  Ave.,  and  to  estimate 
the  land  damages  and  the  probable  cost,  with  a  view  to 
having  an  application  made  to  the  railway  commission  for 
an  order  for  grade  separation  in  this  locality  and  to  pre- 
pare the  way  for  a  cross-town  car  line  on  Bloor  street. 

The  Building  Trades  League  has  decided  to  take  a  refer- 
endum vote  of  the  unions  upon  a  shorter  work  day.  The 
men  will  be  asked  to  settle  on  an  eight  hour  day,  five  days 
a  week,  with  no  work  on  Saturdays,  or  a  seven-hour  day  five 
days  a  week,  with  a  three-hour  Saturday.  The  unions  affili- 
ated with  the  League  propose  to  make  this  measure  universal, 
the  object  being  to  reduce  unemployment  during  the  period 
of  reconstruction. 

There  are  three  proposed  routes  for  the  western  section 
of  the  Provincial  Highway,  regarding  which  Western  Ontario 
delegations  have  been  laying  claims  and  counter-claims  be- 
fore the  Provincial  Government.  The  northern  route,  known 
as  Longwood's  Trail,  is  116.12  miles  in  length  and  runs  from 
London  through  Chatham  to  Windsor.  The  middle  route, 
London,  Charing  Cross,  Windsor,  is  127.67  miles  long.  The 
southern  route  is  140.31  miles  in  length  and  runs,  London, 
St.  Thomas,  Leamington,  Windsor. 

In  a  recent  issue  of  the  Canada  Gazette  notice  is  given 
of  the  incorporation  of  "Leaside  Munitions  Company,  Lim- 
ited," with  a  capital  of  $10,000,000,  and  head  office  at  Lea- 
side.  Ont.  Among  the  objects  for  which  the  company  Js 
stated  to  have  been  formed  are:  "To  carry  on  the  business 
of  mechanical,  electrical,  hydraulic,  chemical  and  civil  en- 
gineers and  metallurgists,  machinists,  brass  and  iron  found- 
ers, iron  and  steel  converters,  structural  steel  workers,"  etc., 
ahd  "To  contract  for  and  to  undertake  the  building,  con- 
struction and  erection  of  machinery,  warehouses,  buildings 
and  structures  and  plants  of  every  kind  and  description,  and 
to  carry  on   the  business  of  contractors  and  builders." 

The,  case  of  Thomas  O'Sullivanversus  the  city  of  Mont- 
real, in  connection  with  the  former's  claim  for  $84,000  on  the 
T  ;i    Salle    Bridge   contrait.   has   l)een   opened.     The   claimant 


was  awarded  the  contract  for  $210,000  on  October  21,  1916. 
but  the  city  later  undertook  to  transfer  the  contract  to  an- 
other firm.  O'Sullivan  claims  that  the  flooding  of  the  prem-. 
ises  where  the  bridge  was  being  built  and  the  difficulty  of 
obtaining  iron  and  steel,  due  to  war  conditions,  caused  the 
delay  which  the  city  made  the  grounds  for  the  cancellation 
of  his  contract,  and  he  asks  for  the  sum  of  $84,000,  alleging 
that  this  amount  is  owed  tiim  for  work  done  and  for  breach 
of  contract. 


Obituary 

Hon.  Jas.  McShane,  formerly  Minister  of  Public  Works 
for  the  Province  of  Quebec,  and  also  at  a  later  date  harbor 
master  of  Montreal,  died  recently  at  the  age  of  85  years. 

Mr.  John  A.  Croll,  a  prominent  contractor  in  Huron 
county,  Ont.,  died  recently,  at  Clinton,  at  the  age  of  81 
years.  Mr.  Croll  was  a  native  of  Scotland,  and  came  to 
Canada  when  a  child. 

Mr.  Chas.  E.  Richardson,  of  Kerrisdale,  B.  C,  has  died 
of  pneumonia  following  the  influenza.  Mr.  Richardson,  who 
was  one  of  the  oldest  residents  of  the  municipality  of  Point 
Grey,  was  a  well  known  building  contractor  and  was  also  a 
prominent  figure  in  municipal  life. 

Mr.  Joseph  Bourque,  of  Hull,  a  well  known  contractor, 
died  in  that  city,  on  December  23,  after  a  brief  illness,  age 
53.  Mr.  Bourque  carried  out  a  large  number  of  contracts  in 
Eastern  Canada,  notably  the  Church  of  the  Sacred  Heart. 
Ottawa,  Notre  Dame  de  Grace,  Hull,  the  Court  House,  Hull, 
Montreal  General  Post  Office,  and  the  Ecole  des  Hautes 
Etudes,  Montreal,  and  the  Post  Office  and  Custom  House, 
Three  Rivers. 

In  the  death  of  Mr.  Edmund  Burke,  senior  partner  in 
the  firm  of  Burke,  Horwood  &  White,  Toronto  has  lost  one 
of  its  best-known  architects.  The  deceased,  who  was  sixty- 
eight  years  old,  died  of  pneumonia.  He  was  born  in  Toron- 
to, being  the  son  of  Mr.  Wm.  Burke,  a  well-known  con- 
tractor of  the  city's  early  days.  He  received  his  education 
first  at  Jesse  Ketchum  School,  and  later  at  the  old  Upper 
Canada  College  on  King  Street.  In  the  offices  of  Gundry 
&  Langley,  Toronto,  he  studied  for  his  profession,  becom- 
ing a  partner  of  Mr.  Langley  in  1872.  .\fterwards  he  took 
over  the  business  of  the  late  W.  G.  Storm,  R.C..\.  Among 
the  many  important  buildings  in  Toronto  designed  by  Mr. 
Burke  were  the  following:  The  Metropolitan  Methodist 
Church,  Sherbourne  Street  Methodist  Church.  Jarvis  Street 
Baptist  Church,  Walmcr  Road  Baptist  Church,  Trinity  Me- 
thodist Church,  Castle  Memorial  Chapel,  McMaster  Uni- 
versity, the  Robert  Simpson  store,  the  Toronto  Conservatory 
of  Music,  Y.M.C..\.  buildings,  Meteorological  building  on 
Bloor  Street,  and  the  new  Methodist  Book  Room.  For  some 
years  Mr.  Surke  was  a  councillor  of  the  Ontario  Associa- 
tion of  Architects  and  held  the  office  of  President  of  that 
body  in  1894  and  1905-0-7.  In  1910  he  was  vice-president 
of    the    Royal    .Architectural    Institute    of    Canada. 


New  Book 

Mensuration  Made  Easy,  or  The  Decimal  System  for  the 
Million,  with  its  .\pplication  to  the  Daily  Employments  of 
the  Artisan  and  Mechanic,  by  Charles  Hoare;  publishers. 
Effingham  Wilson,  London;  price  one  shilling  net.  Owing  to 
the  imperfect  system  of  education  the  most  useful  and.  at 
the  same  time,  the  easiest  course  of  teaching,  namely  decimal 
arithme.tic,  is  omitted  in  youth.  This  book  is  written  for  the 
express  use  of  the  artisan  and  mechanic,  who  will  find,  with 
moderate  practice,  they  can  obtain  with  case  and  accuracy 
results  of  calculations  connected  with  their  daily  occupations, 
which  would  have  be?n  beyond  them  under  the  old  fractional 
system. 
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Lack  of  Consideration  for 
Those  Who  Submit  Tenders 

IX  the  submission  of  tenders  for  municipal  work, 
contractors  are  tied  down  to  certain  exact  pro- 
cedures and  formalities  by  by-laws  and  specifi- 
cations. Everything,  down  to  the  last  formality, 
must  be  carried  out  according-  to  the  letter  of  the  law. 
This  is  troublesome  enough  at  times,  but  no  doubt 
nece?s?,ry  for  the  mutual  protection  of  the  contractor 
pv'id  the  public.  So  the  contractor,  on  his  part,  follows 
the  line  of  red  tape  without  protest  but,  we  believe, 
has  a  perfect  right  to  expect  that  the  municipal  auth- 
arities  should  be  just  as  strict  in  their  own  adherence 
to  the  regulations  as  they  are  in  enforcing  them  upon 
others.  However  this  apparently  is  not  always  the 
case,  and  in  the  city  of  Toronto  there  is  evidence  of 
increasing  discontent  among  contractors  in  regard  to 
the  city's  manner  of  handling  tenders.. 

The  city's  by-laws  demand  that  certain  formalities 
oe  coinplied  with  in  calling  for  tenders,  and  to  any- 
one who  is  not  familiar  with  the  methods  of  the  To- 
ronto Board  of  Control  in  opening  tenders,  it  would 
■ippear  to  be  according  to  Hoyle  in  every  respect.  At- 
tendance at  a  board  meeting  when  business  of  this  kind 


is  on  the  slate  would,  however,  disillusion  one  to  some 
considenble  extent,  to  say  the  least.  The  envelopes 
containing  tenders,  accompanied  by  marked  cheques, 
are  sl-t  open  one  by  one,  passed  to  His  Worship  the 
M.i}  or  for  perusal,  and  a  few.  very  few,  of  those  first 
opened,  are  read  out  in  an  almost  inaudible  voice.  We 
are  told  there  is  no  system  of  tabulating  or  registering 
tendeis  as  they  are  received.  Consequently,  if  this 
condition  obtained  in  some  other  cities  outside  To- 
ronto, there  would  probably  be  raised  the  old  cry  of 
graft,  and  certainly  this  system  allows  every  oppor- 
tunity for  a  certain  amount  of  hokus  pokus.  We  are 
further  advised  that  tenders  are  left  lying  around, 
and  there  is  little  to  prevent  a  belated  tender  being 
slipped  in  or  a  new  tender  being  substituted  for  an 
old  one.  It  is  farthest  from  our  intention  to  insinuate 
that  these  things  are  being  done  or  that  there  is  col- 
lusion of  any  sort,  but  we  do  say  for  the  sake  of  the 
city  of  Toronto's  good  name,  and  in  fairness  to  the 
contractors,  this  laxity  in  the  handling  of  tenders 
should  not  be  permitted. 

Notwithstanding  the  evident  irregularities  of  this 
state  of  affairs,  the  contractors  and  material  supply 
men  themselves  are  not  registering  any  strenuous  kick 
at  these  conditions,  which  speaks  highly  for  the  city's 
reinitation.  What  they  are  worried  about  is  their  in- 
ability to  secure  any  information  as  to  how  they  stand 
on  the  work  they  have  figured  on.  Contractors  and 
material  men  from  all  over  Canada,  and  material  firms 
from  Chicago,  New  York  and  even  from  as  far  south 
as  Texas,  and  east  and  west  from  coast  to  coast,  are 
tendering  on  Toronto  municipal  work.  They  have  re- 
presentatives here  when  the  tenders  are  opened,  but 
after  spending  several  days  in  aa  endeavor  to  find  out 
how  they  stand  they  are  forced  to  give  up  the  attempt 
in  disgust. 

ft  should  be  a  simple  matter  to  tabulate  and  post 
up  the  tenders  received  as  soon  as  they  are  opened. 
This  would  relieve  those  who  are  hopelessly  high 
from  the  necessity  of  holding  material  necessary  for  the 
job  when  there  is  no  possibility  of  their  securing  the 
contract  and  thus  release  this  material  for  other  work. 
It  would  also  save  those  tendering  considerable  time 
and  money,  as  their  representatives  would  know  at 
once  how  they  stood,  instead  of  spending  several  days 
attempting  to  get  the  information. 

Every  contractor  includes  in  his  estimates  the  cost 
of  tendering  before  submitting  his  bid ;  consequently 
any  condition  that  tends  to  increase  the  overhead  of 
the  contractor  certainly  tends  to  increase  the  cost  of 
work  to  the  city.  At  a  time  like  the  present,  when 
the  high  cost  of  building  threatens  to  tie  up  the 
industry  for  the  time  being,  it  is  of  paramount  im- 
portance that  everything  possible  be  done  to  reduce 
costs,  no  matter  how  trifling  it  may  appear. 


Details  in  Design 

Not  Properly  Considered 

A  MUCH  closer  co-operation  is  required  among 
mechanical  and  electrical  engineers,  archi- 
tects and  municipal  authorities,  and  it  has 
been  our  editorial  endeavor  in  the  past  to 
promote  to  the  greatest  possible  extent,  this  spirit  of 
co-operation.  The  development  of  our  engineering  and 
construction  fields  has  so  allied  the  work  of  these  vari- 
ous professions  that  the  best  results  can  only  be  ob- 
tained by  co-operation. 

For  instance,  many    valuable    buildings    are  con- 
structed without  due  consideration  being  paid  to  their 
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exact  requirements  in  heating,  lighting,  etc.,  and  riiore 
satisfactory  and  economical  results  could  be  obtained 
by  the  collaboration  and  co-operation  of  specialists  in 
the  various  branches  of  the  work  inider  construction. 
Another  very  inii)ortant  feature  in  the  construction  of 
a  building  for  industrial  ])uri)oses,  and  one  that  .should 
not  be  left  to  the  discretion  of  the  architect  alone,  is 
that  of  future  extensions.  Due  appreciation  of  the 
jjossible  necessity  of  extending  the  plant  requires  the 
careful  study  of  the  engineer  to  provide  for  economic 
production  as  well  as  economy  in  design. 

In  recent  years  greater  attention  has  been  paid  to 
the  utilization  of  waste  heat  and  energy,  but  there  are 
many  manufacturing  firms  who  have  not  given  this 
subject  the  attention  it  should  receive  and  in  the  de- 
sign of  a  new  building  it  is  more  often  than  not  com- 
pletely overlooked,  and  the  wa.ste  allowed  to  continue. 

In  industrial  centres,  heat  which  is  allowed  to  go  to 
waste  might  be  advantageously  utilized  in  heating  in- 
dustrial  dwellings  or  individual   institutions. 

Wherever  high  pressure  steam  is  used  to  generate 
power,  the  exhaust  steam,  when  not  used  for  industrial 
requirements  or  rrianufacturing  processes,  could  be 
otherwise  made  use  of. 

These  instances  are  merely  used  as  an  illustration 
of  the  many  opportunities  for  the  skilled  specialist  to 
work  in  conjunction  with  the  architect  in  the  develo])- 
ment  of  an  economic  design.  To  secure  economy  in 
maintenance  requires  considerable  experience  and  it 
will  l)e  readily  realized  what  an  important  feature  this 
is  in  determining  the  type  of  construction  best  adapt- 
ed under  the  circumstances.  Increased  first  cost  will 
often  result  in  a  great  reduction  of  upkeep  expense 
vyhich,  in  a  very  few  years,  will  more  than  pay  for 
this  extra  cost  in  building. 


Eastern  Ontario  Good  Roads  Meeting 

T!  1 1'"  Eastern  Ontario  Ciood  Roads  As.sociation 
will  hold  their  annual  meeting  at  the  Chateau 
Laurier,  Ottawa,  on  February  4  and  5.  Mr.  A. 
W.  Campbell,  Dominion  Highways  Conimis- 
missioner,  and  Mr.  W.  A.  McLean,  Deputy  Minister 
ff)r  Ontario,  will  address  the  gathering.  They  will 
also  speak  at  the  first  annual  dinner  of  the  association 
to  be  held  in  the  Chateau  on  Tuesday  evening,,  Feb. 
4,  which  will  also,  it  is  ex])cctcd,  be  attended  by  a 
number  of  cabinet  ministers,  from  whom  interesting 
information  is  anticpated  regarding  the  suggested  co- 
operation of  the  Dominion  Govermnnet  and  the  vari- 
ous provinces  in  the  work  of  highway  improvement. 
Officials  of  other  good  roads  associations  in  Canada 
have  also  been  invited  to  be  present  and  take  part  in 
the  proceedings.  Work,  however,  will  occupy  the  great- 
er part  of  the  convention's  time.  Reports  will  be  pre- 
sented of  the  work  done  during  the  year,  and  also  re- 
l)orts  on  the  county  road  systems  of  each  county  in 
Eastern  Ontario.  In  addition  there  is  expected  to  be  a 
great  deal  of  discussion  upon  the  location  of  various 
provincial  county  roads  in  the  district. 

The  incorporation  of  the  Eastern  Ontario  Good 
Roads  Association  has  been  applied  for  by  Mr.  C.  J. 
Foy,  K.C.,  its  solicitor.  The  provisional  directors  will 
be  the  members  of  the  present  executive  committee, 
namely:  Win.  Findlay,  jjresident;  John  Brennan,  first 
vice-president ;  Dr.  T.  W.  Smith,  second  vice-presi- 
dent ;  W.  F.  Barker,  third  vice-president ;  W.  Y.  Dcn- 
ison,  secretary-treasurer;  C.  J.  Foy,  W.  J.  Fisher, 
Bovver  Henry,  A.  M.  Rankin,  M.  P.  P. 


Winnipeg    Builders'    Annual 

lind   of    War    Marks    Renewed    linthusiasm    of 

Members  of  Building  Trade- Outlook  Brij<ht 

for  1919 — Officers  for  Ensuing  ^  ear 


PERHAPS  there  is  no  trade  in  Canada  that  has 
been  hit  so  hard  by  the  war  as  that  ni  building. 
Ever  since  1914  there  has  been  a  slumj)  in  con- 
struction work,  consequent  upon  a  general  tight- 
ening of  the  purse  strings  of  the  Dominion  govern- 
ment, provincial  governments,  municipal  authorities, 
and  ])rivate  enter])rise.  Loans  were  found  almost  im- 
])ossible  to  float,  and  as  a  result  building  work  was  cut 
down  to  a  minimum.  Conditions  in  1914,  1915,  and 
1916  were  reflected  in  the  returns  of  the  building  per- 
mits for  Winnipeg.  In  1912  these  totalled  over  $22,- 
000,000.  falling  to  $12,000,000  during  1914.  In  1915, 
when  })essimism  was  very  great  through  reverses  of 
our  armies  in  France,  the  building  trade  in  Winnipeg 
slumi)cd  very  seriously,  the  permits  for  that  year  drop- 
jnng  to  the  remarkable  low  level  of  $1,800,000,  or  a 
decrease  of  $21,000,000  over  those  of  1912.  The  build- 
ing permits  figures  have  gained  only  slightly  during 
1916,  1917  and  1918,  last  year's  figures  being  just  over 
the  $2,000,000  mark,  which  is  looked  upon  by  Winni])eg 
builders  as  the  low  water  mark  for  many  years  to  come. 
The  annual  meeting  of  the  Winnipeg  Builders'  Ex- 
change, which  was  held  on  December  27th,  at  the  Fort 
fiarry  Hotel,  was  therefore  of  more  than  the  ordinary 
interest,  as  the  period  of  reconstruction  is  about  to 
make  itself  felt  throughout  Canada,  by  a  renewal  of 
construction  work  long  delayed  on  account  of  uncer- 
tainty and  lack  of  finances. 

President  of  Exchange  is  Optimistic. 

Over  200  members  of  the  Exchange  were  pit^eul 
at  the  annual  meeting  which  was  j)resided  over  by 
president  H.  T.  Hazlcton,  who,  in  presenting  his  an- 
nual address,  spoke  of  how  the  four  years  of  war  had 
afifected  the  building  and  allied  industries  to  such  an 
extent  as  to  practically  suspend  building  operations 
in  the  four  Prairie  Provinces  since  1914.  In  discus- 
sing the  outlook  for  the  future,  he  saw  real  optimism 
for  everybody  in  a  renewal  of  construction  work  all 
over  Canada,  and  in  this  respect,  Winnipeg  and  West- 
ern Canada  would  receive  its  share  of  prosperity.  The 
Dominion  and  Provincial  governments.  Mr.  Hazlcton 
asserted,  were  going  to  take  the  lead  in  .starting  the 
ball  rolling,  the  former  by  appropriating  $25,000,000 
for  a  better  housing  scheme,  and  the  latter  by  co- 
operating with  rural  municipalities  in  starting  work 
on  public  works  which  have  been  held  over  until  the 
end  of  hostilities.  The  rural  municipalities  alone  are 
one  billion  dollars  behind  in  their  construction  pro- 
grammes. Immigration,  too,  is  sure  to  be  heavy  to 
Western  Canada,  and  the  present  scarcity  of  houses 
and  office  buildings  in  the  Prairies  will  mean  much 
building  along  these  lines.  Taking  everything  into 
consideration,  Mr.  Hazlcton  believed  the  situation  for 
1919  and  1920  was  such  that  every  builder  could  have 
confidence  of  good  business  and  at  good  prices.  The 
days  of  the  speculative  and  jerry  builder  passed  into 
the  great  beyond  with  the  advent  of  war.  Those  re- 
maining will  reap  the  benefit  of  staying  on  the  job 
through  these  four  lean  years. 

Mr.  Hazleton  then  outlined  what  the  F.xchange 
had  accomplished  during  the  year,  making  a  detailed 


January  15,  1919 


THE    CONTRACT    RECORD 


41 


b 


report  of  the  meetings  of  the  board.  He  reported  that 
the  finances  of  the  Exchange  were  in  a  very  healthy 
state. 

In  discussing  the  relation  between  Trade  Unions 
and  the  Exchange  during  1918,  he  made  reference  to 
several  agreements  that  had  been  carried  out  suc- 
cessfully with  unions  during  the  year. 

The  president  also  mentioned  the  part  that  the 
Winnipeg  Builders'  Exchange  had  played  respecting 
the  Workmen's  Compensation  Act  of  Manitoba,  the 
exchange  being  primarily  responsible  for  the  appoint- 
ing of  the  Royal  Commission  to  investigate  this  mat- 
ter. 

Mr.  Hazleton  now  spoke  for  a  few  minutes  dealing 
with  the  Fair  Wage  Board,  showing  the  members  how 
the  Exchange  had  managed  to  persuade  the  Govern- 
ment to  change  the  meeting  of  the  Fair  Wage  Board 
from  September  to  March  in  order  to  meet  existing 
building  conditions  early  in  the  year. 

"The  Winnipeg  Builders'  Exchange,"  said  Mr. 
Hazleton,  "was  responsible  for  the  formation  of  a 
Citizens'  Alliance  League,  from  which  had  sprung 
the  present  influential  Board  of  Trade,  which  is  the 
leading  live-wire  business  institution  of  Winnipeg. 
In  this  connection  it  is  of  interest  to  know  that  one 
of  our  members,  Mr.  W.  H.  Carter,  a  late  president 
of  our  Exchange,  was  honored  by  being  elected  the 
first  president  of  this  Organization." 

The  chairman  of  the  different  committees  now 
presented  their  annual  reports  on  the  year's  business 
as  affecting  their  individual  section.  Reports  were 
heard  from  the  chairman  of  the  following  commit- 
tees: finance,  membership  and  entertainment. 

Red-Letter  Resolutions. 

There  are  in  the  process  of  formation  certain  reso- 
lutions which  will  be  of.  great  benefit  to  members  of 
this  Exchange.  One  will  simplify  matters  where  the 
contractor  is  dealing  with  the  sub-contractor  and 
material  dealers  of  the  Exchange.  Another  will  help 
the  material  and  sub-contractor  in  his  relation  with 
the  general  contractor,  and  a  third  will  have  reference 
to  the  promotion  of  better  feeling  of  members  insofar 
that  they  will  not  interfere  with  each  other's  work 
while  on  any  job. 

New   Officers   Elected  For   1919. 

The  election  of  officers  for  the  ensuing  year  re- 
sulted as  follows:  President,  H.  T.  Hazleton  (re- 
elected; 1st  vice-president,  John  Sutherland;  2nd 
vice-president,  N.  W.  Warren;  treasurer,  T.  D.  Rob- 
in.son;  secretary,  J.  S.  Hooper.  Directors,  retiring 
in  1919:  J.  H.  Schumacher,  electrical  section;  W.  H. 
Hilton,  asbestos  section ;  P.  Muir,  general  contractors' 
section ;  A.  G.  Matthews,  marble  and  tile  section ;  F. 
Dowse,  mill  and  interior  section.  Directors  retiring 
in  1920:  James  Mackie,  plumbing  section;  J.  A.  Mar- 
ion, building  supply  section;  H.  Eager,  paint  and  glass 
section;  L.  R.  Barrett,  structural  steel  section;  Chas. 
Dure,  lumber  section.  Directors  retiring  in  1921 :  J. 
W.  Morley,  painters'  section ;  F.  Foxcraft,  sheet  metal 
section ;  Wm.  Macartney,  plaster  section ;  Wm.  Allen, 
art  stone  section;  A.  J.  Bonnett,  general  contractors' 
section. 

The  guests  of  the  evening  were  Major  F.  H.  Dav- 
idson (who  is  an  ex-president  of  the  Exchange),  W. 
H.  Carter,  president  of  the  Board  of  Trade,  and  W. 
B.  Moore,  secretary  of  the  Board  of  Trade.  Each  de- 
livered an  interesting  address  which  was  well  received 


by  the  members.  Of  particular  interest  was  the  ad- 
dress of  W.  H.  Carter,  who  was  a  president  of  the 
Exchange  a  few  years  ago.  Mr.  Carter  was  exceed- 
ingly optimistic  in  his  remarks  concerning  the  out- 
look of  the  building  and  allied  industries  in  Western 
Canada.  His  remarks  were  along  the  lines  of  the 
article  of  this  gentleman  which  was  published  in  the 
December  issue  of  the  "  Contract  Record." 

The  evening,  which  started  with  a  banquet,  con- 
cluded with  a  social  hour,  when  the  members  enjoyed 
a  game  of  cards,  a  few  songs,  and  a  recitation  by  John 
Coyle. 

Bonspiel  on  January  21,  22  and  23. 

Secretary  Hooper  has  announced  the  dates  of  the 
annual  bonspiel  to  be  January  21,  22  and  23.  The 
bonspiel  will  be  held  at  the  Granite  Curling  Rink, 
Winnipeg,  and  the  executive  anticipates  56  rinks  to 
enter  this  year  against  46  last  year. 


Imperial  Oil  Go.  Takes  Further  Measures 

to  Promote  Employees'  Welfare 

The  Imperial  Oil  Company  has  made  arrange- 
ments to  insure  the  lives  of  all  employees  who  have 
been  in  the  service  of  the  firm  more  than  one  year. 
This  measure  takes  effect  from  Jan.  1,  1919,  the  busi- 
ness being  handled  by  the  Equitable  Life  Assurance 
Society  of  the  United  States.  Employees  who  have 
not  been  with  the  company  for  a  full  year  will  be  in- 
.sured  as  soon  as  they  have  completed  that  term  of  ser- 
vice. The  amount  of  insurance  will  be  graded  accord- 
ing to  earnings  and  length  of  service,  with  a  maxi- 
mum of  $2,000.  On  February  1,  a  plan  of  old  age  pen- 
sions will  al.so  become  efi^ective,  and  on  March  1,  a 
sickness  benefit  plan — all  these  to  be  administered  by 
a  committee  to  be  known  as  the  annuities  and  benefits 
committee,  under  the  direction  of  the  board  of  direct- 
ors. No  medical  examination  is  required  for  insur- 
ance, and  the  entire  expense  of  the  various  schemes 
is  to  be  borne  by  the  company. 


Snow  Removed    at  Buffalo  by  Prison  Labor 

Prisoners  from  the  county  jail  were  employed  by 
the  city  of  Buffalo,  N.Y.,  in  snow  removal  work  in 
the  winter  of  1916-17.  The  prisoners  were  placed  on 
the  outskirts  during  the  day  where  streets  were  drift- 
ed, being  impassable  for  fire  protection,  vehicular 
traffic  and  pedestrians.  At  night  they  were  placed 
on  the  down-town  streets.  They  were  furnished  with 
warm  gloves,  caps  and  rubbers,  and  in  some  cases 
where  prisoners  did  not  have  warm  underwear  it  was 
furnished  to  them.  They  also  were  given  tobacco 
every  other  day,  furnished  with  pipes  or  cigarette 
papers,  and  their  lunch  and  hot  coffee  were  carted  to 
the  places  where  they  were  working.  On  the  outskirts 
salamanders  were  kept  going  for  warming  the  men 
and  also  for  keeping  the  coffe  hot.  The  prisoners  were 
paid  25  cents  per  day,  which  was  given  them  upon 
their  discharge.  The  report  of  the  Bureau  of  Streets 
estimates  that  the  city  saved  over  $15,000  through  the 
work  done  by  the  prisoners. — Engineering  and  Con- 
tracting. 


The    annual    meeting    of    the    Montreal    Builders' 
Exchange  will  be  held  on  January  27th. 
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Hollow  Concrete  Dam  at  the  Outlet 

of  Lake  St.  Francois 


By  O.  Lefebvre' 


THE  river  St.  Francois  is  a  tributary  to  the  St. 
Lawrence  River,  into  which  it  flows  at  the 
head  of  Lake  St.  Peter,  about  fifty  miles  from 
Montreal.  It  has  a  drainage  area  of  3,900 
square  miles,  which  comprises  a  large  part  of  what  is 
known  as  the  Eastern  Townships  of  the  Province  of 
Quebec.  It  has  the  shape  of  a  large  T :  from  its  source 
at  Lake  St.  Francois,  in  the  county  of  Frontenac,  the 
river  runs  south  west  for  a  distance  of  sixty  miles  as 
far  as  the  town  of  Lennox,  in  the  county  of  Sher- 
brooke ;  then  it  turns  about  ninety  degrees  to  a  north- 
east direction,  and  runs  through  the  towns  of  Sher- 
brooke,  Richmond  and  Drummondville. 

The  level  of  Lake  St.  Francois  is  about  900  feet 
above  that  of  Lake  St.  Peter.  The  distance  is  about 
120  miles.  This  difference  in  elevation  is  found  in 
numerous  falls  and  rapids,  most  of  which  have  been 
developed  for  manufacturing  purposes.  The  principal 
water  powers  which  are  now  in  use  are  the  following: 

Developed 
Head 
St.  Francois  Hydraulic  Company,  at  Disraeli,        40 

Champoux  Co 20 

City  of  Sherbrooke,  at  Two  Mile  Falls  (total 

available  88) 30 

Brompton  Pulp  &  Paper  Co.,  at  East  Angus         55 
Brompton  Pulp  &  Paper  Co.,  at  Brompton- 

ville 30 

Canada  Paper  Company,  at  Windsor  Mills  . .         16 
Southern  Canada  Power  Co.,  at  Drummond- 
ville          12 

The  discharge  of  St.  Francois  river  varies  consid- 
erably in  short  periods.  The  minimum  in  winter  time 
is  usually  very  low  and  the  water  power  owners  were 
at  a  great  disadvantage.  A  request  on  their  part  to  the 
Quebec  Government  for  storage  works  was  referred 
to  the  Quebec  Streams  Commission,  which  was  auth- 
orized at  the  Session  of  the  Legislature  in  1915,  to 
create  in  Lake  St.  Francois  a  storage  reservoir  of  a 
capacity  that  will  store  all  the  water  supplied  by  the 
basin  of  that  lake. 

Lake  St.  Francois  has  a  drainage  area  of  472 
square  miles;  the  lake  area  is  13  miles  at  low  water, 
and  will  be  practically  20  miles  when  the  storage  re- 
servoir is  full. 

This  reservoir  necessitated  the  construction  of  a 

•Chief    KiiRinefr   o(   tlie   Oiieticc   Streams   Commission. 


dam  at  the  outlet  of  the  lake,  capable  of  raising  the 
waters  to  a  maximum  level  of  27  feet  above  the  mini- 
mum low  water  of  the  lake. 

Dam  Site 
The  dam  site  is  located  between  lot  9  in  the  town- 
ship of  Price  at  the  south  end  of  the  dam,  and  lot  10 
in  the  township  of  Coleraine  at  the  north  end.  The 
nature  of  the  soil  of  the  foundation  is  practically  hard 
pan, — that  is,  a  mixture  of  clay  and  small  stones. 
Numerous  wash-borings  and  five  test  pits  showed 
that  the  depth  of  this  material  was  over  48  feet.  The 
ground  is  very  hard  and  had  to  be  excavated  by  pick 
and  shovel.  It  was  impervious  to  water.  It  was  de- 
cided that  a  concrete  dam  could  safely  be  built  over 
such  material.  The  dam  is  of  hollow  concrete  consist- 
ing of  a  floor  slab  properly  reinforced  and  supporting 
thirty-two  buttresses  which  support  a  deck  slab.  On 
top  of  the  dam  is  a  roadway  ten  feet  wide.  The  dam  is 
602  feet  long  from  outside  to  outside  of  end  buttress- 
es, besides  two  wing  walls  extending  45  feet  at  each 
end. 

Excavation. — Before  any  concrete  was  poured  the 
foundation  was  excavated  to  a  depth,  so  that  the 
total  thickness  of  the  slab  was  embedded  into  iifiper- 
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Plate  1. -Showing  site  of  Lake  St.  Frandt  Dam     - 

vious  material.  This  required  that  the  excavation  be 
carried  down  to  a  depth  five  to  six  feet  below  the 
natural  ground  surface. 

The  excavated  material  was  hauled  by  bucket  and 
cable-way  to  a  point  outside  of  the  dam  .site. 

Cut-off  Walls. — In  order  to  insure  against  leakage 
under  the  floor  slab  two  cut-oflf  walls  have  been  jiro- 
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vided,  one  at  the  heel  and  the  other  at  the  toe  of  the 
dam.  The  specifications  called  for  these  walls  to  be 
of  a  depth  of  ten  feet  below  the  bottom  of  the  floor 
slab  and  a  regular  width  of  three  feet.  But,  during 
construction,  it  was  thought  advisable  to  make  the 
walls  four  feet  wide  on  top  and  two  feet  wide  at  the 
bottom,  this  section  making  the  trench  work  much 
easier  and  it  being  considered  just  as  efficient  as  the 
original  section.  The  bond  between  the  slab  and  the 
up-stream  cut-oflf  wall  is  provided  by  stones  partly 
embedded  into  the  concrete  of  the  wall  and  into  the 
concrete  of  the  slab.  The  bond  between  the  slab  and 
the  downstream  wall  is  provided  by  building  the  slab 
partly  below  the  top  of  the  wall. 

Floor  Slab. — The  floor  slab  has  a  thickness  which 
varies  from  15  inches,  between  elevation  122  to  127, 
to  36  in.  between  elevation  87  and  92, — it  being  in- 
creased three  inches  for  every  step  of  five  feet  down- 
wards. Its  width  varies  according  to  the  depth,  its 
minimum  being  11  feet,  3-^/8  inches  and  the  maximum' 
48  feet. 

This  floor  slab  was  reinforced  longitudinally  with 
j4-inch  square,  steel-twisted  bars,  spaced  from  six 
to  four  inches.  These  bars  were  placed  three  inches 
from  the  bottom  of  the  slab  under  each  pier  for  a  dis- 
tance of  eight  feet,  and  then  bent  and  brought  up  to 
within  three  inches  of  the  top  of  the  slab  for  nine 
feet  of  the  central  space  between  the  piers.  This  deck 
slab  was  built  horizontally  and  stepped  down  accord- 
ing to  the  elevation  of  the  excavated  material.  Plate 
2   shows  how  the  steps  were  arranged. 

The  concrete  for  this  section  was  mixed  in  the  pro- 
portion of  1 :   2J^  :  5. 

Buttresses.— The  buttresses  are  five  feet  thick  from 
top  to  bottom.    Their  top  width  is  ten  feet  from  ele- 


was  added  an  average  of  20  per  cent,  of  boulders,  well 
cleaned  and  wetted. 

The  up-stream  face  of  the  piers  was  shaped  to  sup- 
])ort  the  deck  slab. 

On  the  lateral  faces  of  the  buttresses  and  at  their 
up-stream  face,  there  was  provided  seats  of  the  shape 
and  dimensions  shown  on  Figure  2,  section  B-B,  Plate 
3.  to  support  the  deck  slab. 

The  piers  at  the  gate  section  were  provided  with  a 
stop  log  recess  near  their  u])stream  end,  13  inches 
wide  and  12  inches  into  the  piers.  Their  downstream 
end  is  vertical  from  elevation  90  to  102  and  they  are 
also  provided  with  stop  log  recesses. 

Log  Sluice  Section. — Between  piers  17  and  18, 
which  are  but  twelve  feet  centre  to  centre,  there  was 
provided  a  log  sluice  opening  seven  feet  wide, — the 
sill  of  which  is  at  elevation  111.75.  There  is  no  deck 
slab  between  these  two  piers,  but,  instead,  a  block  of 
solid  concrete  was  poured  bodily  with  the  concrete  of 
the  piers.  The  concrete  in  this  block  and  in  the  two 
piers  was  poured  as  a  unit,  the  forms  being  arranged 
accordingly.  The  upstream  face  of  the  block  corres- 
ponds with  the  place  of  the  pressure  slab,  and  the 
downstream  face  is  vertical. 

A  deck  laid  along  curved  lines  and  properly  re- 
inforced, spans  the  seven-foot  distance  between  the 
])iers  to  a  distance  of  30  feet  downstream  to  the  toe 
of  the  dam.  This  log  sluice  opening  is  closed  by  a 
wooden  gate  which  is  operated  from  the  top  by  a  rack 
and  pinion. 

A  ])ermanent  opening  of  5  feet  had  been  purposely 
left  in  the  lower  part  of  the  sluice,  as  is  it  was  thought 
that  it  would  be  necessary  to  allow  a  certain  amount 
of  water  to  flow  continuously.  However,  it  was  found 
this  year    that  the  dam  could  be  completely  closed  on 
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Plate  V. — Section  of  Log  Sluice,   St.   Francis  Dam 


vation  130  to  127:  from  this  point,  they  slope  up- 
stream in  the  proportion  of  26  feet  horizontal  to  37 
feet  vertical  and,  at  the  downstream,  the  slope  is  in 
the  proportion  of  12  feet  to  37  feet.  The  maximum 
bottom  width  is  48  feet.  The  piers  are  20  feet  centre 
to  centre,  except  at  the  gate  section  where  four  piers 
have  their  upstream  face  vertical  from  the  floor  .slab 
to  the  top  of  the  dam  and  are  spaced  fifteen  feet,  centre 
to  centre. 

The  concrete  for  the  piers  was  brought  to  the 
forms  in  a  bucket  carried  by  cableway,  and  deposited 
on  a  platform  from  where  it  was  dumped  into  the 
forms.  The  platforms  were  arranged  at  different  ele- 
vations, so  that  the  height  to  which  the  concrete  had 
to  fall  through  the  air  would  not  permit  the  aggre- 
gates to  separate.  The  concrete  for  the  buttresses 
was  mixed  in  the  proportion  of  1 :2  ^ :  5,  and   there 


every  Sunday  and  plans  have  just  been  completed  to 
close  the  sluice  completely  whenever  desired. 

Sluice  Gate  Section. — Three  sluice  gate  openings 
were  provided,  each  ten  feet  wide  by  five  feet  high, 
and  each  closed  by  a  wooden  gate  which  is  operated 
from  the  deck  slab  by  worm  gearings  connected  to 
a  lifting  arm. 

Weir  Section. — A  waste  weir  section  has  been  pro- 
vided, extending  between  piers  17  and  H,  comprising 
six  spans  of  15  feet  each,  the  sill  of  which  is  at  eleva- 
tion 117.  The  upstream  face  of  the  piers  is  vertical 
from  elevation  114.25,  and  the  top  of  the  piers  is  19 
feet  wide.  The  openings  in  the  weir  are  closed  by 
stop  logs  of  B.  C.  fir  12  in.  x  12  in.  and  17  feet  long. 

The  two  spans  adjacent  to  the  log  sluice  have  been 
provided  with  a  slope  on  the  downstream  end,  to  di- 
rect the  water  to  the  lower  pool  and  prevent  it*  fall- 
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ing  freely  on  the  floor  slab.    These  are  also  used  for 
sluicing  the  logs. 

.Deck  Slab. — The  deck  slab  which  spans  the  space 
between  all  piers,  rests  on  a  seat  prepared  on  the  up- 
stream face  of  the  piers.  This  slab  is  a  crown  on  the 
pressure  face,  but  is  an  arch  on  the  downstream  face. 
The  arch  is  along  a  curve  of  75-foot  radius  from  top 
to  bottom. 

The  thickness  of  the  slab  varies  at  the  crown  of 
the  arch  from  1^/2  feet  at  the  top  to  three  feet  at  the 
bottom  measured  normally  to  the  arched  face.  No 
steel  reinforcement  was  placed  in  the  arches.  The 
concrete  was  mixed  in  the  proportion  of  1 :2  :4  and  no 
boulders  were  allowed  to  be  added. 

The  deck  slab  in  the  sluice  gate  section  was  rein- 
forced. Owing  to  its  special  connection  with  the  piers, 
it  was  figured  as  acting  like  a  beam  and  not  as  an 
arch. 

Roadway. — On  the  top  of  the  dam  a  reinforced 
concrete  roadway  was  built,  extending  at  the  weir  sec- 
tion and  the  gate  section  to  the  stop  log  recesses. 

The  bed  of  the  river  has  been  protected  from  ero- 
sion upstream,  from  the  gate  entrance,  by  a  concrete 
floor  slab  three  feet  thick  and  extending  30  feet  above 
the  dam  and,  on  each  side  to  the  pier  next  to  the  gate 
pier. 

On  the  down-stream  part  of  the  river,  a  concrete 
slab  was  originally  provided,  extending  across  the 
river  from  pier  21  to  pier  10, — a  distance  of  202  feet, 
and  over  a  width  of  30  feet,  but  this  proved  insuffi- 
cient as  the  bed  of  the  river  was  eroded  at  the  time  of 
the  flood  of  June,  1917,  and  concrete  was  poured  in 
the  excavation'  made  for  a  distance  of  90  feet  from  the 
toe  of  the  dam.  This  erosion  took  place  before  the 
concrete  apron  had  been  completely  poured.  The  fill- 
ing of  the  river  bed  was  made  with  concrete  mixed 
in  the  proportion  of  1:2  1/2:5,  into  which  ^v^s  added 
about  40  per  cent,  of  boulders. 

In  1918,  further  erosion  in  the  bed  of  the  river  took 
place  at  the  outlet  of  the  log  sluice — the  loose  stone 
protection  which  had  been  provided  there  was  not  suf- 
ficient. The  hole  made  was  filled  with  stone,  over 
which  was  poured  a  layer  of  concrete  one  foot  thick. 

The  safety  of  the  dam  against  sliding  and  over- 
turning was  determined  by  assuming  that  the  weight 
of  the  concrete  was  140  pounds  per  cubic  foot  and 
that  of  the  water  at  6yi  pounds  per  cubic  foot,  and  an 
uplift  pressure  acting  with  100  per  cent,  of  the  head 
at  the  heel  of  the  dam  and  gradually  decreasing  to 
zero  at  the  tip  of  the  dam.  Further  safety  against  slid- 
ing was  provided  by  butting  the  floor  slab  against  the 
down-stream  cut-oiT  wall. 

The  dam  was  designed  by  the  writer.  The  con- 
tract was  carried  out  by  Mr.  Geo.  Madden  of  Que- 
bec, the  contract  price  being  $101,000.00,  with  $19,- 
000.00  as  extras. 


A  One  Course  Sidewalk 

One-course  concrete  sidewalks  finished  with  a  roll- 
er and  wood  float  came  as  a  natural  sequence  to  the 
construction  of  millions  of  yards  of  concrete  roads 
'throughout  the  Unied  States,  reports  Engineering  and 
Contracting.  So  simple  is  the  method  of  construction 
and  so  successful  the  results"  that  it  is  surprising  more 
extensive  use  has  not  been  made  of  its  opportunities 
for  saving  labor  and  improving  construction. 

Two-course  construction  involves  the  mixing  of 
concrete  of  two  proportions,  sometimes  results  in  sep- 
aration of  top  course  from  the  base  and  offers  oppor- 


tunity for  the  unscrupulous  contractor  to  skimp  the 
base. 

The  one-course  type  was  decided  upon  for  the  sub- 
division of  the  American  Steel  &  Wire  Co.  at  Donora, 
Pa.,  where  an  extensive  concrete  housing  development 
is  being  completed.  Contract  was  let  for  approximate- 
ly 25,000  sq.  ft.  of  5-ft.  walk,  4>^  in.  thick.  The  work 
was  handled  in  much  the  same  way  as  one-course  con- 
crete road  construction. 

Of  special  interest  are  the  steel  dividing  plates 
used  to  separate  concrete  into  5-ft.  slabs,  as  the  plates 
must  not  extend  above  the  sidewalk  surface  if  the 
roller  method  of  finishing  is  to  be  followed.  Since  it  is 
difficult  to  cut  through  one-course  concrete  with  a 
trowel  or  even  to  groove  the  walk  deep  enough  to 
make  sure  that  the  concrete  will  separate  where  mark- 
ed if  contraction  or  settlement  occurs,  some  type  of 
dividing  plate  is  necessary. 

Where  wooden  side  forms  were  used,  3-16  in.  steel 
plates  5  ft.  long  by  Ayi  in.  in  depth  were  spaced  at  5- 
ft.  intervals.  Near  the  top  at  each  end  of  the  plate  a 
small  hole  was  provided  so  that  the  plate  could  be 
removed  with  hooks.  To  prevent  concrete  from  push- 
ing these  plates  out  of  position,  they  were  staked  near 
the  ends  and  at  the  centre  with  steel  pins. 

On  part  of  the  work  the  forms  were  of  steel.  The 
type  of  dividing  plate  used  with  these  patented  forms 
had  a  projecting  part  in  the  shape  of  a  hook  on  each 
end  which  fitted  over  the  vertical  web  of  the  channel- 
shaped  side  form,  the  upper  flange  being  cut  through 
to  make  that  possible.  Only  one  stake  on  level  ground, 
or  two  on  grades,  were  needed  with  this  type  of  plate. 

Concrete  was  mixed  in  proportions  of  1 :2  :3,  using 
crushed  blast  furnace  slag  ranging  in  size  from  J4 
in.  to  lj4  in.  as  coarse  aggregate.  This  gave  particles 
larger  than  are  ordinarily  used  in  sidewalk  construc- 
tion, but  little  trouble  was  experienced  from  this  cause 
when  the  concrete  was  finished  with  a  heavy  roller. 

Care  was  taken  to  have  adequate  provision  for  ex- 
pansion. Every  50  ft.  a  strip  of  prepared  filler  i/4  in.  in 
thickness  was  placed  across  the  sidewalk,  and  where 
the  walk  abutted  a  street  curb  two  thickness  of  fill- 
er were  used.  Between  houses  and  walks  a  J/2-in.  joint 
was  placed- 

Concrete  was  deposited  directly  on  the  clay  sub- 
grade  and  struck  off  yi  in.  high  with  a  template.  Fol- 
lowing this,  concrete  was  rolled  longitudinally  with  a 
10-in.  roller  5  ft.  5  in.  long,  which  weighed  2%.  lb.  per 
lineal  inch.  Since  this  roller  rested  on  the  side  forms 
after  concrete  had  been  compacted  to  the  proper  level, 
it  was  satisfactory  although  heavier  than  is  used  or- 
dinarily. Immediately  after  rolling  the  surface  was 
finished  with  wood  floats,  dividing  plates  were  re- 
moved, joints  grooved  and  the  sidewalk  edged. 

The  concreting  crew  was  made  up  of  14  men,  in- 
cluding the  superintendent;  five  men  were  employed 
in  the  mixing  crew,  three  wheeled  concrete,  two  set 
forms  and  three  did  the  finishing.  Twenty-one  hund- 
red square  feet  was  the  largest  day's  work  done,  while 
1,800  sq.  ft.  was  a  fair  daily  average.  The  mixer  was 
a  two-sack  batch  side  dump  machine.  Usually  it  was 
moved  four  times  daily. 


A  concrete  mixing  machine  can  be  conveniently 
arranged  to  drive  a  hoisting  rope -to  operate  an  eleva- 
tor delivering  cement  bags  or  aggregate  to  an  elevated 
charging  platform  as  was  recently  installed  on  a  job 
at  Edison  Park,  Illinois,  by  R.  F.  Conway  &  Co.,  Con- 
tractors. 
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Erecting    a    Building    of   Pre-Cast 

Concrete   Units 


THE   unit  system   of  construction   in   reinforced 
concrete  work  has  often   been   discussed,  but 
the   application   has   seldom   been   carried   out 
in  practice.   This  system  has  many  advantages, 
as  it  minimizes  the  use  of  timber  for  form  work,  brac- 
ing, etc.,  and  also  facilitates  erection. 

A  building  erected  for  the  Birmingham  Small 
Arms  Co.,  Limited,  England,  is  described  in  the  Arch- 
itects and  Builders  Journal.  The  columns,  beams  and 
trusses  are  first  cast  as  separate  units  on  the  ground 
and  then  erected  after  the  manner  of  a  steel  frame 
building. 

Size  of  Building 
The  building,  which  is  640  ft.  long,  200  ft.  wide, 
and  14  ft.  3  in.  high  to  underside  of  roof  trusses  and 
lighted  from  the  roof,  is  divided  in  both  directions 
into  20  ft.  bays,  with  the  exception  of  one  bay,  203 
ft.  long,  40  ft.  wide,  and  26  ft.  6  in.  high,  made  to  ac- 
commodate a  five-ton  overhead  tiavelling  crane. 

Units  Cast  on  Ground 

The  units  are  cast  flat  on  the  ground  as  near  their 
final  position  as  is  found  convenient.  A  level  site  is 
chosen  on  which  the  centering,  comprising  the  bot- 
toms and  sides  of  the  unit  is  laid.  The  shuttering  is 
easily  made  in  such  a  way  that  it  can  readily  be  put 
together  or  taken  apart  without  damaging  the  timber 
by  nailing,  etc.,  of  disturbing  the  concrete  by  forc- 
ible prising  at  removal.  The  reinforcement  is  then 
placed  in  position  and  the  concrete  poured  in  the 
usual  manner,  the  top  surface  being  trowelled  smooth. 
After  the  lapse  of  a  few  hours,  oiled  paper  is  laid  on 
the  finished  concrete,  timber  sides  are  placed  on  the 
top  of  the  first  set,  and  another  unit  is  cast,  this  oper- 
ation being  repeated  until  a  stack  of  about  seven  un- 
its is  made. 

Ageing  Units 

The  concrete  is,  after  a  few  days,  sufficiently  hard- 
ened for  the  timber  sides  to  be  removed.  The  shut- 
tering, when  cleansed  and  oiled,  is  ready  for  the  cast- 
ing of  a  further  set  of  units.  It  is  obvious  that  a  great 
economy  of  timber  is  efifected,  as  the  centering  is  re- 
peatedly re-used  at  comparatively  short  intervals. 
Moreover,  the  use  of  wooden  props,  required  to  hold 
up  the  concrete  structure  until  it  is  strong  enough  to 
support  itself  is  dispensed  with  altogether.    The  mo- 


nolithic character,  so  peculiar  to  reinforced  concrete 
buildings  cast  in  situ,  is  to  some  extent,  lost  in  this 
method  of  construction,  although  it  will  be  shown 
that  in  the  case  of  junctions  of  beams  and  columns, 
this  loss  can  be  reduced  to  a  minimum  by  careful  de- 
sign. 

Pouring  Concrete  in  Cold  Weather 
A  large  portion  of  this  work  was  performed  during 
the  winter,  and  a  method  had  to  be  devised  to  warm 
the  concrete  and  prevent  freezing  in  cold  weather.  A 


Interior   View  of   Building 

steam  pipe  was  taken  from  a  portable  boiler  along 
the  ground  and  T's  and  loop  pipes  passed  from  it  to 
the  place  where  the  concreting  was  being  done.  As 
the  casting  advanced  to  a  higher  level,  loops  were 
lifted  to  the  same  level,  and  the  concrete  was  thus 
prevented  from   freezing  before  setting. 

The  cost  of  warming  was  negligible,  and  the  sys- 
tem enabled  the  builders  to  continue  work  through- 
out the  cold  weather,  which  would  otherwise  have 
been  impossible. 

A  unit  is  considered  to  be  strong  enough  for  the 
handling  when  it  is  a  month  old,  but  the  period  of 
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Internal   Column  cast  in   moulds  and  erected 


hardening  would  naturally  vary  with  the  conditions 
of  the  weather. 

The  column  bases,  which  are,  of  course,  cast  in 
situ,  are  3  ft.  square  and  3  ft.  thick,  with  a  socket  in 
the  middle  2  ft.  3  in.  deep  to  receive  the  columns.  De- 
tails of  the  beam  and  column  construction  are  shown 
in  the  accompanying  illustration. 

Erecting  Units 

The  columns  are  12  in.  by  12  in.  section  with  two 
9-in.  brackets  on  the  top  to  carry  the  main  beams. 
The  columns  are  dropped  into  the  base  sockets,  plumb- 
ed vertical,  and  then  grouted  in  with  cement. 

The  main  beams,  although  cast  as  units,  are  de- 
signed as  continuous  beams.  The  continuity  is  ob- 
tained by  the  addition  of  6  in.  concrete  and  reinforc- 
ing steel  after  the  unit  is  placed  in  position.  When 
erected,  the  beams  are  8  in.  wide  and  1  ft.  11  in.  deep, 
with  protruding  stirrups  on  the  top,  but  when  com- 
pleted they  are  6  in.  deeper.  The  end  of  the  beams 
are  not  laid  to  butt  on  the  top  of  the  columns,  a  space 
of  12  in.  being  left  between  them,  which  is  afterwards 
filled  in  with  concrete,  projecting  reinforcement  from 
the  beams  and  columns,  and  the  additional  steel  and 
concrete  on  the  top  before  mentioned  affording  a 
means  of  binding  the  whole  together,  thus  making  it 
practically  monolithic.  .'\n  elevation  and  section  of 
l3eam  are  shown  in  the  illustration. 

The  concrete  trusses  are  of  the  usual  north-light 
type,  spaced  at  6  ft.  8  in.  centres  resting  on  9-in.  by 
12-in.  brackets,  cast  on  the  beams  for  this  purpose. 

They  are  secured  to  the  beams  by  steel  angle  cleats 
bolted  through  holes  cast  in  the  trusses  and  beams 
for  that  purpose.  It  was  considered  desirable  to  tie 
the  trusses  together  to  resist  wind  pressure,  and  this 
was  accomplished  by  laying  ^-in.  Kahn  rib  bars  diag- 
onally across  two  bays  of  trusses,  buried  in  the  roof 
slab  aud  bent  at  the  top  and  bottom  around  short 
bars  projecting  from  the  backs  of  the  trusses.  At  the 
ridge  of  the  roof  the  slab  is  thickened  to  6  in.  to  give 
lateral  stiffness. 

The  illustration  gives  an  excellent  idea  of  a  com- 
pleted portion  of  the  interior,  with  the  perfect  light- 
ing obtained,  while  in  the  distance  can  be  seen  the 
crane  bay  in  course  of  erection. 


Sectional    plan    showing    con- 
nection of  truss  to  beam 
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Engineers    for   Highway   Work 

By  John  H.  Mullen,  Engineer  and  Deputy  Commissioner,  Minnesota  State  Highway  


TIIIC  country  evidently  has  become  aroused  to  the 
need  for  highway  improvement  and  is  willing  to 
spend  millions  of  dollars  for  that  purpose,  pro- 
vided there  is  assurance  that  the  work  will  be 
Ijropcrly  handled.  The  public,  however,  does  not  know 
how  this  should  be  done,  and  has  but  a  very  hazy  idea 
of  the  need  for  scientific  organization  and  expert  super- 
vision of  highway  improvement.  The  engineer's  work 
in  France  and  the  progress  already  made  in  this  coun- 
try has,  to  a  certain  degree,  opened  the  eyes  of  the  pub- 
lic in  this  respect,  but  there  is  little  known  of  the  care- 
ful investigations,  the  close  study,  the  hard  work  and 
the  infinite  amount  of  detail  attendant  upon  the  suc- 
cessful prosecution  of  highway  improvement.  In  the 
public  mind,  satisfactory  results  are  generally  credited 
to  the  contractor  or  superintendents  of  the  work,  who 
do  not  consider  it  unethical  to  advertise.  This  matter 
of  publicity  is  very  important  and  the  people  should  be 
well  informed  on  the  management  of  highway  afifairs  so 
that  the  engineers  will  be  given  due  credit  for  their 
work. 

Inadequate  Pay  of  Highway  Engineers. 
Highway  administration  offers  a  great  field  for  en- 
gineers, but  this  will  not  be  developed  iniless  it  is  pos- 
sible to  pay  adequately  for  engineering  services.  This 
has  not  generally  been  done.  Many  states  have  work- 
ed up  very  efficient  organizations  and  have  been  obliged 
to  maintain  them  at  a  low  expense  on  account  of  lack 
of  funds.  Some  of  these  department  are  held  together 
through  interest  in  the  work  and  loyalty  to  the  service, 
but  this  is  a  practical  age,  and  if  the  proper  kind  of 
men  are  to  be  employed,  if  initiative  is  to  be  encourag- 
ed and  efficiency  promoted  there  must  be  a  material 
reward.  In  the  past  few  years  it  has  been  the  experi- 
ence of  many  engineers  to  have  had  charge  of  work 
on  which  the  foreman  and  machine  operators  were 
drawing  50  to  100  per  cent,  more  pay  than  the  engineer. 
Knowledge  of  this  does  not  create  respect  for  the  pro- 
fession by  those  employed  on  the  work,  nor  does  it  in- 
crease the  engineer's  self-respect  and  confidence  in  his 
position  of  authority.  Highway  engineering  requires 
as  much  training,  experience  and  application  as  den- 
tistry, or  the  law,  and  as  a  profession,  is  held  respon- 
sible for  the  condition  of  the  public  highways  which 
are  the  main  arteries  of  business  in  the  country,  and 
which  affect  the  individual  and  community  more  inti- 
mately than  any  other  public  work.  Therefore  in  the 
light  of  fairness  and  good  business  this  profession 
should  also  be  recognized  by  proper  compensation, 
otherwise  it  will  be  difficult  to  interest  able  engineers 
in  the  work. 

Qualifications  of  a  Highway  Engineer. 

The  qualifications  for  a  highway  engineer  do  not 
seem  to  be  generally  agreed  upon.  It  is  frequently 
stated  that  this  position  requires  only  from  10  to  25 
per  cent,  technical  knowledge  and  the  remainder  com- 
mon sense.  The  natural  consequence  of  such  state- 
ments is  to  mislead  the  public  and  discredit  the  pro- 
fession. It  is  true  that  the  work  re([uires  the  exercise 
of  a  great  deal  of  common  sense,  but  that  is  funda- 
mental and  true  of  any  other  important  work.     The* 

'From  (  paper  before  the  American  Association  of  State  lligliwajr 
Officials. 


highway  engineer  must  have  a  ground-work  of  en- 
gineering knowledge,  acquired  through  years  of  prac- 
tical experience  and  study  or  by  technical  schooling. 
Without  advanced  technical  training  a  man  is  greatly 
handicapped  in  engineering,  but  on  the  other  hand,  ex- 
perience proves  that  men  who  have  overcome  this 
handicap  are  generally  the  most  efficient.  Highway 
engineering  is  a  new  science,  in  the  process  of  develop- 
ment, and  the  man  who  can  accumulate  and  systematize 
knowledge  of  this  subject  as  it  develops,  will  make  a 
successful  highway  engineer,  provided  he  has  the  pre- 
liminary training  or  engineering  experience  as  a  foun- 
dation. Actual  training  in  this  branch  of  work  ha,s  not 
given  engineering  colleges  much  concern  up  to  the 
present  time,  which,  however,  is  not  a  serious  matter, 
for  traffic  conditions  have  changed  so  radically  in  the 
past  few  years  that  the  principles  involved  are  entirely 
different.  We  are  now  at  the  opening  of  a  new  trans- 
portation era  and  the  volume  and  importance  of  con- 
templated highway  work  calls  for  the  special  training 
of  a  large  number  of  men.  At  the  same  time  it  is  real- 
ized that  engineering  colleges  are  not  generally  equip- 
ped to  give  this  training  and  therefore  it  falls  upon  the 
State  Highway  Engineers  to  lend  assistance  in  direct- 
ing the  work  of  the  students  so  that  upon  leaving  col- 
lege he  will  not  have  to  serve  such  a  long  apprentice- 
ship before  taking  charge  of  work. 

To  efficiently  perform  the  duties  of  highway  engin- 
eer requires  not  only  technical  qualifications,  but  also 
knowledge  of  public  affairs,  administrative  ability,  cap- 
acity for  detail  and  the  knack  of  handling  men.  The 
engineer,  devoting  all  of  his  time  to  the  work,  is  in  the 
best  position  to  study  traffic  conditions,  and  the  econo- 
mics of  the  situation,  to  advise  the  governing  boards, 
and  direct  public  sentiment  along  proper  lines. 

There  is  a  growing  tendency  especially  in  the  west- 
ern states  in  which  highway  departments  have  been 
organized  for  several  years,  to  place  the  entire  respon- 
sibility for  highway  management  in  the  county  upon 
the  highway  engineer.  Boards  of  supervisors  have 
other  interests  demanding  their  attention  and  are 
placed  in  authority  primarily  to  carry  out  public  policy 
and  to  protect  the  public  interests.  It  is  not  expected 
that  they  are  qualified  to  direct  engineering  operations 
and  they  gladly  receive  the  co-operation  of  the  engin- 
eer if  convinced  that  it  is  co-operation  and  not  inter- 
ference which  the  engineer  ofters.  But  an  engineer 
should  not  assume  such  responsibility  unless  he  is  will- 
ing to  apply  a  tremendous  amount  of  study  and  work 
to  the  task.  He  must  make  a  study  of  the  present  and 
prospective  tonnage  and  passenger  movement  on  the 
highways,  of  the  availability  of  road  materials  and 
shipping  facilities,  and  also  of  the  economical  types  of 
road  and  bridge  construction  to  meet  the  various  con- 
ditions, and  must  inform  the  people  of  their  needs  in 
such  a  way  that  funds  will  be  provided  to  carry  on  the 
work.  A  survey  and  accounting  organization  has  to 
be  worked  up  so  that  adequate  and  complete  plans  and 
supervision  will  be  provided  and  comprehensive  cost 
data  made  available,  al.so  that  traffic  and  service  re- 
cords may  be  kept,  and  all  factors  governing  road 
policy  and  administration  tabulated  and  orderly  ar- 
ranged. 
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Toronto  Builders'  Exchange  Urges  Forward 
Movement  in  Technical  Education 


A  DEPUTATION    of    representatives    from    the 
1'oronto    Builders'    Exchange    and    the    Sheet 
Metal    Industries,    interviewed    the    Hon.    Dr. 
Cody,  Minister  of  Education  for  the  Pro\ince 
of  Ontario,,  by  appointment  on  Monday  morning. 

The  deputation,  consisting  of  Mr.  W.  E.  Dillon 
and  Mr.  H.  Feather,  of  the  Builders'  Exchange,  John 
H.  Kennedy,  International  Representative  of  the  Sheet 
Metal  Industries,  J.  McKay  and  T.  Mason,  local  trade 
union  representatives  of  the  sheet  metal  workers,  were 
introduced  to  the  Minister  and  to  Dr.  F.  W.  Mer- 
chant, Chief  Inspector  of  Technical  Education  for  the 
Province. 

Mr.  Dillon  submitted  a  number  of  suggestions  for 
discussion  which  were  received  with  considerable  in- 
terest and  were  dealt  with  as  thoroughly  as  was  pos- 
sible at  a  first  meeting. 

It  was  suggested  that  all  technical  schools  should 
be  owned  and  operated  by  the  Provincial  Government. 
This  was  desirable  from  the  point  of  view  of  the 
deputation  in  ,  order  to  have  technical  education 
throughout  the  province  under  control  and  developed 
along  broad  practical  lines.  It  was  felt  that  in  some 
of  the  technical  classes  the  theoretical  branches  were 
developed  at  the  expense  of  practical  work.  It  was 
not  intended  to  suggest  that  theoretical  work  should 
be  neglected,  however,  but  that  sufficient  practical 
work  should  be  undertaken  in  conjunction  with  it  to 
develop  the  student  and  secure  the  best  results. 

The  sheet  metal  industry  was  one  of  the  most 
technical  of  the  building  industries  and  apprentices 
to  this  trade  were  badly  handicapped  if  they  were  un- 
able to  secure  a  suitable  educational  foundation  to 
master  the  trade. 

Dr.  Merchant  pointed  out  that  the  chief  objection 
to  this  suggestion  was  that  if  the  schools  were  under 
government  control,  the  municipalities  would  lose  in- 
terest and  his  experience  was  that  the  interest  of  all 
people  concerned  must  be  secured  in  order  to  make 
success  certain. 

That  the  Dominion  Government  be  asked  to  give 
financial  aid  for  technical  education  was  passed  with- 
out question ;  in  fact  Dr.  Cody  stated  that  he  felt  as- 
sured the  Federal  grant  would  materialize.  Any- 
thing that  could  be  done,  should  be  done,  to  foster 
public  opinion  to  spend  more  money  on  education. 
This  money  should  be  granted  without  a  string  at- 
tached. The  chief  expense  would  be  for  buildings  and 
equipment. 

The  third  suggestion  was  that  the  parent  or 
guardians  of  boys  should  decide  the  vocation  to  be 
followed  by  the  boy  when  the  latter  is  16  years  of 
age.  It  was  felt  that  no  decision  should  be  made  be- 
fore the  boy  had  arrived  at  this  age. 

Compulsory  education  for  boys  between  the  ages 
of  14  and  20,  either  by  day  or  night  classes,  or  cor- 
respondence courses,  was  considered  essential  if  the 
necessary  progress  was  to  be  made.  The  educational 
course  should  be  of  the  kind  most  likely  to  benefit  the 
student  in  his  life  work. 

It   was    suggested    that   an    apprentice   committee 


could  be  appointed  and  that  the  teachers  of  manual 
training  and  technical  subjects  should  have  sufficient 
practical  experience  to  satisfy  this  committee  as  to 
their  ability,  before  being  appointed  to  the  teaching 
staff. 

Mr.  Dillon  said  he  had  no  doubt  but  that  manu- 
facturers would  arrange  to  place  their  shops  at  the 
disposal  of  the  schools  for  practical  evening  instruc- 
tion, if  such  a  course  was  considered  advisable.  Mr. 
Mason  stated  as  his  opinion  that  a  certain  preliminary 
education  was  necessary  to  qualify  for  entrance  to 
technical  classes. 

Dr.  Merchant  said  that  the  local  school  boards  de- 
cided what  courses  were  necessary  to  meet  the  local 
reciuirements.  In  any  field  of  a  practical  character, 
for  which  there  is  a  need,  it  would  be  possible  to  ar- 
range classes  to  cover  this  need.  In  appointing  in- 
structors at  present,  practical  experience  was  an  es- 
sential qualification,  but  it  was  very  difficult  to  secure 
the  services  of  satisfactory,  instructors. 

One  very  serious  difficulty  pointed  out,  was  that 
obtaining  in  small  places  where  there  were  only  two 
or  three  boys  in  a  certain  class — certainly  not  suffi- 
cient for  a  special  instructor.  Mr.  Dillon  stated  that, 
at  present,  these  cases  were  dependent  on  a  corres- 
pondence course  which  cost  considerable,  and  ques- 
tioned if  it  would  not  be  possible  for  the  government 
to  establish  a  school  offering  technical  courses  by  cor- 
respondence at  a  cost  that  would  be  no  great  burden 
to  the  student.  ; 

The  question  of  compulsory  education  up  to  the 
age  of  sixteen  years,  was  suggested  by  Dr.  Merchant, 
and  caused  considerable  discussion. 

In  closing,  the  Minister  expressed  himself  as  very 
pleased  with  the  ideas  brought  forward  and  assured 
the  delegation  that  he  would  greatly  welcome  their 
efforts  to  improve  the  facilities  for  technical  education, 
and  would  also  appreciate  any  suggestions  they  cared 
to  submit  for  consideration  at  any  time.  Summed  up, 
the  suggestions  of  the  delegates  were  as  follows: 

1.  All  Technical  Schools  to  be  owned  and  oper- 

ated by  the  Provincial   Government. 

2.  That  the   Dominion   Government   be   asked   to 

give  financial  aid  for  technical  education. 
(See  Dr.  Robert.son's  report). 

3.  That  the  parents  or  guardians  of  boys  shall  de- 

cide the  vocation  the  boy  is  to  follow.  This 
is  to  be  decided  when  the  boy  is  16  years  of 
age. 

4.  Compulsory   education    for   boys,   between   the 

age  of  14  and  20,  either  by  day  or  night  class- 
es or  correspondence  courses. 

5.  That  the  educational   course   should  be  of  the 

kind  most  beneficial  to  their  future  vocation. 

6.  That  the  teachers  of  manual  training  and  me- 

chanical development  shall  have  mechanical 
skill,  and  shall  be  appointed  by  a  committee 
known  as  the  apprentice  committee. 
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Repatriation  and  Employment  in  Connection 

with  the  Reconstruction  Work  of  the 

Government — First  Official 

Announcement 

TH  !•;  Hon.  J.  A.  Caldcr,  Minister  of  Immigration 
and     Colonization,     addressed     The    Canadian 
Club  at  a  luncheon  on  Friday  last  on  the  sub- 
ject of  Repatriation  and  Employment  in  con- 
nection with  the  reconstruction  work  of  the  Domin- 
ion (iovernment. 

This  vva,s  the  first  official  announcement  of  the 
(iovernment's  policy  on  this  subject  and  one  that  has 
aroused  considerable  interest  and  speculation  all  over 
Canada. 

In  opening,  the  speaker  stated  that  we  had  just 
come  through  a  long  hard  struggle,  and  pointed  out 
that  wc  have  accomplished,  in  projiortion  to  our  popu- 
lation, as  much,  if  not  more,  than  any  other  nation 
engaged  in  the  war,  and  have  sustained  our  war  effort 
in  a  most  efficient  manner  from  the  time  our  soldiers 
first  went  overseas  until  they  rested  in  the  historic  city 
of  Mons  on  the  day  the  Armistice  was  signed. 

The  armistice  changed  the  situation  over  night,  and 
many  plans  had  of  necessity  to  be  completely  altered. 
The  peo|)le  were  war  weary  and  exceedingly  anxious 
to  get  back  to  pre-war  conditions.  There  was  a  great 
tendency  to  grumble,  and  many  were  in  doubt  as  to 
whether  the  Government  was  ready  to  handle  the 
many  and  difficult  problems  that  confronted  it  to-day. 
They  are  asking  if  all  necessary  plans  and  preparations 
have  been  made,  and  are  anxious  to  learn  just  what  is 
taking  place  at  Ottawa. 

The  speaker  was  too  much  of  a  politician  to  neglect 
to  take  advantage  of  the  opportunity  to  refute  the 
rumors  of  discontent  said  to  prevail  at  Ottawa.  So  far 
as  he  could  see,  and  in  his  judgment,  there  was  no- 
thing to  give  any  indication  of  a  smash  likely  to  re- 
sult in  a  general  election.  Realizing  the  tremendous 
task  confronting  the  country,  every  member  sees  that 
it  would  be  little  short  of  criminal  to  force  an  election 
or  play  politics  in  any  way.  He  was  emphatic  in  his 
expressed  opinion  that  there  should  be  no  election  in 
Canada  until  the  soldiers  from  overseas  are  all  back 
home  and  able  to  have  a  voice  in  the  matter. 

Reconstruction 

In  reference  to  reconstruction,  he  stated  that  the 
name  implies  a  great  deal,  considerably  more  in  some 
other  countries  than  it  did  in  Canada,  where  there  were 
no  devastated  areas  to  be  reconstructed.  Canada  was 
entirely  different  to  what  it  was  before  the  war.  Our 
people,  as  a  result  of  the  war,  are  thinking  differently ; 
there  is  more  independence  of  thought.  The  people's 
hearts  and  souls  have  been  touched  as  never  before, 
and  he  was  certain  that  the  old  conditions  could  never 
be  resumed.  The  people  had  awakened  to  the  fact  that 
they  must  take  a  vital  interest  in  public  affairs.  Here- 
tofore many  had  bowed  to  ])arty,  but  from  now  on  there 
is  evidence  that  party  influence  had  lost  its  power,  and 
that  the  people  will  decide  the  class  of  government 
for  the  country  and  the  policy  it  puts  in  force. 

Canada  has  been  stagnant  as  far  as  policy  is  con- 
cerned, but  we  are  awakening  to  the  fact  that  a  new 
])olicy  tending  to  the  betterment  of  the  people  and  the 
development  of  the  country  must  be  put  in  force  as 
soon  as  possible. 

The  question  of  labor  disturbance  was  touched  on 
briefly.  In  the  speaker's  opinion  there  was  no  chance 
for  Bolshevism  in  Canada.     It  only  existed  in  a  very 


small  way  and  there  was  no  jjossible  chance  for  it  to 
develop.  There  would  be  no  upheaval,  but  everyone 
must  be  ready  to  play  his  part. 

The  immediate  problem  was  connected  with  the 
men  overseas.  ISesides  the  250,000  soldiers  there  were 
in  the  neighborhood  of  50,000  soldier  dependents — 
wives  and  children.  This  figure  was  constantly  increas- 
ing, owing  to  the  rapidity  with  which  our  boys  were 
marrying  old  country  girls  and  in  addition  the  increas- 
ing arrival  of  babies.  The  maximum  number  it  is  pos- 
sible to  bring  to  Canada  each  month  is  30,000.  This 
figure  is  determined  by  two  factors,  shipjiing  and  rail- 
ways. It  might  be  jjossiblc  to  increase  the  number  of 
transports,  but  the  railways  of  Canada  could  not  pos- 
sibly, with  all  their  facilities,  handle  any  more.  At  this 
rate  it  will  be  ten  months  at  least  before  all  can  be 
brought  home.  Arrangements  have  been  made  to 
handle  the  work  as  expeditiously  as  possible,  but  ow- 
ing to  the  fact  that  the  job  is  such  a  big  one  and  so 
many  are  involved  in  the  necessary  organization,  some 
mishaps  are  bound  to  occur.  When  all  is  considered 
there  is  little  cause  for  complaint. 

The  return  of  the  troops  is  only  a  small  jiart  of  the 
])r()blem.  The  big  part  is  in  using  every  effort  to  put 
each  soldier  back  into  civil  life  under  conditions  even 
better  than  those  under  which  they  lived  before  the 
war.  The  Government  and  its  chief  officials  have  given 
the  subject  a  great  deal  of  thought  and  study  and  have 
made  much  progress.  Many  thousands  have  already 
been  attended  to  and  it  is  merely  continuing  the  work 
on  a  much  larger  scale. 

Demobilization 

The  plans  had  all  been  arranged  and  the  details  all 
carefully  worked  out  in  connection  with  the  work  of 
demobilization,  but  the  armistice  altered  the  whole  situ- 
ation. The  boys  refused  to  come  home  the  way  plan- 
ned for,  so  other  ways  and  means  had  to  be  devised. 

General  Mewburn  is  the  authority  for  the  statement 
that  all  details  for  the  revision  of  demobilization  plans 
have  been  worked  out  satisfactorily.  In  all  the  prob- 
lems arising,  both  in  war  and  peace,  the  Government 
had  no  precedent  to  guide  them  in  any  way. 

Soldiers'  Settlement 
No  more  difficult  problem  has  arisen  than  that  of 
soldiers'  settlement.  Canada  was  a  large  country  and 
the  conditions  varied  radically  in  different  provinces. 
The  proposal  to  give  the  men  Crown  land  brought  at- 
tention to  the  fact  that  in  some  instances  the  Federal 
(iovernment  owns  the  land,  and  in  some  cases  the 
Provincial  Governments.  It  was  also  found  that  there 
was  not  sufficient  suitable  available  land  and  the  pro- 
posal was  made  that  the  men  be  placed  on  purchased 
land  not  now  being  used.  This  land  should  be  made 
available  for  the  men  instead  of  sending  them  to  outly- 
ing districts  on  the  fringes  of  settled  districts.  Legis- 
lation would  soon  be  put  in  force,  in  both  Federal  and 
Provincial  Governments  to  jirovidc  for  this. 

Much  Accomplished 
The  public  was  prone  to  overlook  the  work  done  by 
the  Soldiers'  Civil  Re-establishment  and  Military  Hos- 
pital Commission.  It  was  realized  that  the  State  must 
take  hold  of  our  war-broken  men  and  refit  them  for 
civil  life.  This  has  been  done  most  satisfactorily  for 
the  past  two  years.  In  that  time  vS.OOO  soldiers  have 
been  treated,  fitted,  trained  and  placed  in  remunerative 
occupations.  It  should  be  called  to  the  attention  of 
all  what  a  gigantic  task  this  was.  It  necessitated  the 
erection  and  equipment  of  buildings  as  well  as  the  or- 
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ganization  of  a  technical  staff.    The  result  has  been  ex- 
cellent when  all  difficiilties  have  been  considered. 

Employment 

The  Dominion  and  Provincial  Governments  have 
organized  and  established  30  labor  bureaus  in  various 
parts  of  the  country.  It  is  the  intention  to  open  34 
more,  making  in  all  64,  to  secure  employment  not  only 
for  soldiers,  but  for  the  civil  population  as  well.  This 
expense  is  borne  half  by  the  Dominion  and  half  by  the 
Provincial  Governments.  The  formation  of  the  Com- 
mittee on  Repatriation  and  Employment  was  consider- 
ed necessary  to  prevent  overlapping  of  the  various  de- 
partments, organizations  and  committees.  It  consists 
of  five  or  six  members  of  the  Government  Depart- 
ments interested  in  the  work.  An  inter-department 
comfnittee  has  also  been  formed  and  has  been  hard 
at  work  for  some  weeks.  In  consultation  with  this 
committee  is  a  committee  of  three  members  from  the 
Great  War  Veterans  Association,  a,s  well  as  various 
women's   organizations  and  all   of  the   municipalities. 

In  closing,  the  speaker  said,  "this  problem  will 
never  be  solved  by  any  government  alone.  It  is  u]), 
to  the  people  themselves.  The  problem  is  a  national 
and  personal  one.  The  question  should  not  be,  what 
is  the  Government  doing,  but  what  am  I  to  do?  Our 
people  have  not  shirked  responsibility  in  war  time  and 
will  not  shirk  it,  or  fall  down  in  any  way,  now. 


Government  will  Assist  Builders  Financially 

IN  a  recently-issued  circular  of  the  Ontario  Gov- 
ernment, the  provincial  scheme  for  assistance  to 
prospective  builders,  as  worked  out  by  Mr.  J.  A. 
Ellis,  director  of  the  Ontario  Bureau  of  Muni- 
cipal Aflfairs,  is  concisely  outlined,  as  in  the  following 
paragraphs.  The  plan  appears  to  be  very  practical, 
and  should  be  helpful  in  relieving  the  situation : 

"The  Dominion  Government  has  agreed  to  make  a 
loan  to  the  Ontario  Government  for  housing  purposes. 
The  province  will,  in  turn,  loan  to  municipalities  upon 
the  following  terms: 

"Municipalities  and  Companies  incorporated  under 
the  Housing  Accommodation  Act  (R.S.O.,  Chap.  220), 
may  acquire  lands  and  construct  houses  for  returned 
soldiers,  and  also  for  working  men  and  women  and 
those  of  small  means.  The  act  mentioned  will  be 
amended  to  include  all  municipalities. 

"The  type  of  house  to  be  constructed  shall  not  ex- 
ceed $2,500  in  cost  for  the  construction  of  each  house. 
The  maximum  cost  of  each  house,  together  with  the 
cost  of  the  land  and  interest  during  construction,  is 
not  to  exceed  $3,000. 

"The  building  scheme  of  each  municipality,  includ- 
ing the  laying  out  of  the  land  and  the  plotting  of  the 
buildings  thereon,  the  plans  of  the  houses,  the  form 
of  construction,  and  the  location  of  the  land  to  be  de- 
veloped, shall  be  approved  by  the  Director  of  the 
Bureau  of  Municipal  Affairs,  or  such  other  person  or 
body  as  may  be  designated  for  that  purpose. 

"The  loan  will  be  for  a  period  not  exceeding  twenty 
years  at  5  per  cent. 

"Municipalities  are  to  make  loans  to  individu- 
als, firms  incorporated  as  before  mentioned,  and  to 
persons  who  own  their  own  land  and  desire  to  erect 
houses  thereon  for  their  own  occupation,  and  to  farm- 
ers for  the  erection  of  houses  for  their  employes. 

"If  a  municipality  itself  acquires  land  and  con- 
structs houses  it  will  be  loaned  the  full  amount  re- 
quired therefor. 

"The  loan  to  be  made  to  a  Housing  Company  shall 


not  exceed  85  per  cent,  of  the  value  of  the  land  and 
buildings. 

"A  loan  may  be  made  to  a  farmer,  and  to  a  person 
who  owns  his  own  land,  to  erect  a  house  thereon  for 
his  own  occupation,  to  the  full  value  of  the  building. 
Also  to  a  person  for  the  erection  of  a  house  on  land 
owned  by  the  municipality,  provided  he  contributes  in 
cash  the  value  of  the  lot  or  10  per  cent,  of  the  whole 
cost. 

"The  loan  will  be  made  by  the  province  to  the 
municipalities  on  progress  estimates  as  required. 

"It  is  suggested  that  all  houses  be  .sold  on  the 
monthly  repayment  plan.  The  period  of  repayment 
must  not  exceed  twenty  years  and  the  rate  of  interest 
5  per  cent. 

"The  monthly  repayment  for  twenty  years  to  cover 
interest  and  repayment  of  principal  will  be  about  $20 
per  month  for  a  $3,000  house.  Interest  will  be  charged 
on  arrears. 

"The  whole  or  any  part  of  the  principal  may  be 
repaid  at  any  time  during  the  twenty  years. 

"Municipalities  and  Housing  Companies  must  en- 
ter into  agreements  for  sale  of  such  houses,  and  give 
deeds  for  same  when  the  payments  are  completed. 

"Such  agreements  for  sale  may  be  cancelled  on 
default  for  three  months,  but  a  person'  can  sell  his 
interest  in  the  property  at  any  time  before  default. 

"A  person  taking  a  house  must  covenant  to  repair, 
and  to  pay  taxes  and  insurance. 

"Municipalities  are  to  repay  the  province  monthly 
at  the  same  rate  as  the  above  monthly  repayments. 
These  repayments  to  begin  one  month  after  the  houses 
are  completed. 

"Housing  Companies  are  to  repay  a  municipality  in 
the  same  way,  and  to  give  the  municipality  a  mortg- 
age upon  all  the  land  and  houses  for  which  the  loan 
was  secured. 

"Interest  to  be  charged  on  arrears  in  both  cases. 

"Any  municipality  may  come  under  the  provisions 
of  the  proposed  legislation  after  it  is  enacted,  upon  a 
bylaw  being  passed  by  the  Council. 

"The  Council  must  then  appoint  a  commission  for 
the  purpose  of  the  act,  composed  of  three  members, 
of  whom  the  Mayor  shall  be  one,  and  the  other  two 
nominated  by  the  Council,  not  members  of  the  Coun- 
cil, and  elected  for  two  years,  one  retiring  each  year." 


Hamilton  and  Toronto  Sewer  Pipe  Go. 
Extends 

The  Hamilton  and  Toronto  Sewer  Pipe  Company 
has  evidenced  its  faith  in  the  immediate  development 
of  Canada's  towns  and  cities  and  the  prosperity  of  the 
building  and  construction  industries,  by  the  erection 
of  an  addition  to  its  Hamilton  plant,  which  will  give 
an  increased  output  of  over  50  per  cent.  This  company 
is  one  of  the  oldest  on  the  continent  engaged  in  the 
manufacture  of  sewer  pipe,  having  been  established 
in  I860.- 


The  total  consumption  of  city  water  in  Regina,  in 
1918  wa,s  approximately  50  million  gallons  less  than  in 
the  previous  year,  the  figures  being,  respectively,  870,- 
699,  473  gallons  and  921,695,728  gallons.  On  a  popu- 
lation basis  of  35,000  this  is  equivalent  to  a  reduction 
of  1,430  gallons  per  head  or  4  gallons  per  capita  per 
day.  During  December  the  consumption  was  only  61,- 
595,167,  as  compared  with  86,682,747  in  the  corres- 
ponding month  in  1917. 
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The  Construction  of  Concrete  Roads 

By  William  W.  Cox 

THE  construction  of  a  concrete  road  appears  very  surface    defects,    and    therefore,    should    be    rejected. 

sim])le  to  the  average  person  who  has  not  made  Properly  graded  gravel   should  be  approximately  as 

a  thorough  study  and  investigation  into  the  es-  follows : 

sential  details  entering  into  the  operation  from     Passing  a  2-in.  screen ioo'a 

start  to  finish.    Adequate  drainage,  preparation  of  sub-     Retained  on  a  l-in.  screen,  not  less  than 25% 

grade,  selection  of  materials,  workmanship  and   pro-     Passing  a  l-in.  screen,  not  less  than 35% 

tection,  all  have  an  important  bearing  upon  the  desired     Retained  on  a  J4-in.  screen,  not  less  than 95% 

results  of  obtaining  a  first-class  concrete  road.  If  jt  is  found  impracticable  to  obtain  such  a  grad- 

The  all  too  common  practice  of  placing  concrete  i„g  of  gravel,  and  another  grading  is  used,  it  .should 
on  a  poorly  drained  grade  cannot  be  condemned  too  ],e  ^n  even  grade  in  respect  to  keeping  the  voids  Con- 
strongly.      Simply   because   of   the   bearing   power   or  ^tant. 

rigidity  of  concrete  many  are  inclined  to  think  that  Crushed  stone  should  be  of  good  angular  fracture 
the  presence  of  water  in  the  subgrade  does  no  particu-  ^ven  run  in  hardness,  and  when  tested  by  the  standard 
lar  harm.  A  concrete  road  so  placed  may  show  uj>  very  niethod  should  show  a  toughness  of  at  least  8  and  a 
well  for  a  short  time,  but  sooner  or  later  the  action  of  French  co-efficient  of  wear  of  not  less  than  10.  Somfe 
frost  and  the  result  of  heavily  loaded  vehicles  will  ^f  o^jr  limestane  deposits,  if  handled  with  care,  can  be 
cause  the  concrete  to  crack  badly  and  thus,  eventually,  ^jsgd  for  coarse  aggregate.  Crushed  cobbles  or  field 
result  in  complete  failure  of  the  road.  It  is,  therefore,  stone,  when  properly  sorted,  can  in  many  localities  be 
necessary  first  to  provide  good  drainage  so  that  the  '^i^ed  to  distinct  advantage.  Stone  which,  when  crush- 
water  level  in  the  subgrade  is  at  least  2  feet  below  the  gj^  spalls  or  pulverizes  considerably,  of  course  should 
concrete.    All  cracks  or  breaks,  however,  are  not  cans-  ]jg  sorted  out. 

ed  by  inadequate  drainage.    Uneven  settlement  of  the  j,^  ^^^  selection  of  both  crushed  stone  and  gravel, 

subgrade  seenis  to  be  the  cause  of  the  majority  of  the  ^^^^^^  ^^  ^.        j^^^erial  should  be  rejected,  even  though 

cracks  which  develop  within  a  Short  time  after  the  road  ^j^^  percentage  of  clay  or  silt  is  comparatively  small, 

is  completed      It  has  been  observed  that  where  con-  jhe  range  in  size,  even  run  and  percentage  of  voids 

Crete  roads  have  been  built  on  new  rights  of  way,  ^^^  crushed  stone,  should  be  about  the  same  as  for 

where  the  entire  grade  was  made  new,  very  seldom  any  „r„yg] 

longitudinal   cracks   develop.     Likewise,   excellent   re-  *'        .  "                    ,1111              i-     n       1            c      u 

suits  have  been  obtained  in  cases  where  the  subgrade  ,    Fme  aggregate  .should  be  practically  clean  of  s.lt, 

has  been  graded  one  year  and, the  concrete  placed  the  ^l^y  °^  ^°^^  and  graded  approximately  as  follows: 

next.     Also,  longitudinal  cracks  in  cuts  are  at  a  mini-      Passing  j4-'n.  screen 100% 

mum  where  proper  drainage  has  been  provided.    These      Retained  on  No.  20  sieve,  not  more  than 60% 

results  are  conclusive  proof  that  details  of  drainage      Retained  on  No.  20  sieve,  not  less  than 20%. 

and  the  detail  in  construction  of  the  subgrade  should      Passing  No.  50  sieve,  not  more  than 30% 

not  be  omitted.  A  coarser  sand  is  recommended  when  used  with 

It  is  well,  likewise,  that  great  care  be  exercised  in  crushed  stone.     Cement  should  meet  the  requirements 

the  preparation  of  the  subgrade  so  as  to  eliminate  un-  of   the  standard   specifications   for     Portland   cement 

even   settlement.     To  do  this  where  narrow   fills  or  adopted  by  the  American  Society  for  Testing  Materials 

turnpikes  exist,  they  should  be  scarified,  plowed  and  in  1916. 

completely  leveled  and  rolled  to  the  full  width  of  the  Water  should  be  free  from  oil.  acid,  alkali  or  vege- 
grade  before  additional   grading  is  done.     The  earth  t^^^ig  matter  and  fairly  free  from  clay  or  silt, 
then  should  be  placed  over  the  full  width,  in  layers  not  jj.,,,  jj^tch  mixer   is  considered   the   standard   and 
to  exceed  1  ft.  in  thickness,  each  layer  being  thorough-  should  be  so  equipped  that  the  number  of  revolutions 
ly  leveled  and  rolled.    Whenever  possible,  if  it  does  not  {q^  a  given  length  of  time  can  be  easily  obtained, 
seriously  inconvenience  the  traveling  public,  it  is  re-  ^j^^    ^^^^^^    ^^^^^^^    ^^^,^   ^    straight    surface   and 
commended  that  the  grading  be  done  far  in  advance  ^^^^j^  ^^  ^^^  ^^  ^  ^^^^^    ^^^^  ^,^^,  ^^  thoroughly  staked 
of  the  placing  of  concrete.     Where    ight  sand  is  en-  .^^     ,^^  ^,^^^  ^^  movement  can  take  place  when  con- 
countered  watering  heavily  seems  to  be  aboiit   he  only  ^^^^.       ^^^  finishing  is  being  done, 
method  of  securing  satisfactory  settlement;  but  if  only  ^."^                      r  ,  .               1    •      .1      1     •          c   ^u 
spots  of  sand  are  found,  it  is  best  that  the  sand  be  re-  The  amount  of  labor  used   in   the  laying  of   the 
moved  and  replaced  with  surrounding  soil.  In  the  final  concrete  should  be  such  that  every  detailed  operation 
preparation  of  the  subgrade  prior  to  the  placing  of  con-  ca"  be  completed  at  the  proper  time  and  so  that    he 
Crete  or  aggregate,  care  should  be  taken  to  see  that  it  ^vhole  is  a  steady  progression.     The  more  nearly  the 
is  true  to  form  and  to  the  proper  elevations  and  that  proportions  of  coarse  and  fine  aggregates  and  the  pro- 
all  loose  earth  is  sprinkled  and  rolled.    The  placing  of  portions  of  cement  and  the  consistency  of  the  batches 
concrete  or  aggregate  on  loose  earth  or  dust  cannot  ^an  be  made  uniform,  the  more  certain  that  the  con- 
be  too  strongly  advised  against.  crete  when  seasoned  will  give  an  even  resistance  to 

The  coarse  aggregate  should  be  either  clean  gravel  wear.    The  amount  of  water  used  in  the  mix  should  be 

or  crushed  stone  j"-^^  enough  to  insure  that  the  mixer  will  completely 

Gravel  should  be  composed  of  hard,  clean,  well  grad-  clischarge  its  batch  to  the  conveyor.  Concrete  contain- 
ed pebbles,  ranging  in  size  from  14  to  2  inches.  Clay  *"&  the  proper  amount  of  water  requires  considerable 
lumps;  soft  red  sandstone  or  cemented  pebbles  cause  -hoveling  in  place.    Alternate  dry  and  very  wet  batches 

^-  will  cause  unequal  shrinkage  111  the  body  of  the  con- 

^.icl:"rsr„,?'^;n^.,"arAs'sod^f!on.°""   '"   '*"''"^'"-     ''''°"  ""  crete,  and  hence  a  wavy  and  unsatisfactory  surface. 
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More  depressions  are  caused  in  the  surface  by  the  use 
of  too  much  water  than  in  any  other  way. 

The  subgrade  should  be  well  saturated  before  plac- 
ing the  concrete  so  as  to  avoid  losing  too  much  mois- 
ture before  the  finishing  is  complete. 

The  finishing  of  the  concrete,  after  being  shoveled 
in  place,  should  proceed  immediately.  It  should  be 
surface  struck  by  a  rigid  template  a  few  times  over 
and  then  allowed  to  stand  a  few  minutes  until  the  sur- 
plus water  comes  to  the  top.  The  use  of  a  roller  of 
the  Macbn  type  has  proven  a  great  help  in  the  finish- 
ing of  the  concrete  surface.  By  its  use,  the  excess 
water  and  air  are  brought  to  the  surface,  hence  denser 
concrete  is  the  result.  Another  great  advantage  in 
using  the  roller  is  that  the  ridges  and  depressions  made 
by  the  template  are  entirely  removed  by  rolling  a  few- 
times.  It  should  be  operated,  however,  with  care  and 
judgment  so  as  not  to  roll  out  the  crown  or  make 
heavy  depressions  in  the  surface  next  to  the  forms. 
Although  the  split  roller  is  used  in  bringing  the  con- 
crete to  the  same  height  on  both  sides  of  the  joint, 
nevertheless  a  split  float  and  template  should  be  used 
also.  The  rollers  which  seem  to  be  the  most  satisfac- 
tory are  about  15  in.  in  diameter,  5  ft.  long  and  weigh 
about  75  lbs. 

Cracks  and  joints  are  admitted  to  be  the  weak 
points  of  a  well  constructed  concrete  road,  hence  great 
care  should  be  used  in  placing  the  joint  and  finishing 
the  concrete  adjacent  to  it.  After  a  joint  is  placed  and 
the  striking  of  the  concrete  progresses  towards  the 
joint,  there  is  usually  an  excess  of  concrete  which  has 
to  be  removed,  hence  considerable  puddling  and  work- 
ing of  the  concrete  is  necessary  in  order  to  have  the 
surface  true  to  cross-section.  On  the  opposite  side  of 
the  joint  or  at  the  beginning  of  the  section,  the  strik- 
ing of  the  concrete  does  not  cause  very  much  pud- 
dling, hence  the  shrinkage  is  considerably  more  and 
the  result  is  a  high  and  low  side  at  the  joint.  It  is, 
therefore,  recommended  that  striking  the  concrete 
should  proceed  toward  the  point  enough  so  as  to  give 
about  the  same  puddling  effect  on  both  sides.  The 
joint  should  then  be  finished  with  a  split  float  and  tem- 
plate so  as  to  finish  both  sides  at  the  same  height. 

Because  of  the  trouble  encountered  in  finishing  the 
open  joint  many  authorities  are  now  advocating  the  • 
concealed  joint  which  is  placed  so  that  the  top  of  the 
joint  is  not  more  than  ^  in.  below  the  surface.  When 
concealed  joints  are  used  they  should  be  held  in  place 
as  near  the  surface  as  possible  so  that  the  joint  filler 
will  be  forced  out  when  the  concrete  seasons  and  ex- 
pands. 

After  rolling  is  completed,  the  surface  should  be 
floated  with  a  wooden  float  or  belted  to  a  rough  finish. 
Considerable  trouble  is  often  encountered  when  belt- 
ing is  tried,  due  to  the  fact  that  inexperienced  men  at- 
tempt to  belt  when  the  surface  is  too  wet,  or  attempt 
to  belt  too  fast.  It  is  rather  difficult  to  describe  the 
exact  procedure  in  belting,  or  just  when  to  belt,  but 
both  can  be  easily  learned  by  perseverance  and  obser- 
vation. 

During  hot  weather  or  when  evaporation  is  rapid, 
the  surface  should  be  protected  by  canvas  until  hard 
enough  to  permit  sprinkling  and  covering  with  earth. 
Different  combinations  of  aggregates,  varying  con- 
ditions of  weather,  and  different  brands  of  cement,  as 
well  as  sub-soil  conditions  seem  to  cause. concrete  to 
behave  much  dififerently  from  other  combinations.  The 
mixing,  plackig  and  finishing  of  concrete  made  from 
crushed  stone  and  sand  are  considerably  different  from 
those  operations  when  gravel  and  sand  are  used. 


The  use  of  expansion  joints  is  still  a  debatable 
question.  The  distance  between  joints  varies  con- 
siderably, but  experience  seems  to  indicate  that  a  J^ 
inch  joint  every  50  ft.  is  adequate.  Concrete  which  is 
laid  in  the  fall  seems  to  expand  the  following  summer 
more  than  concrete  which  is  laid  during  hot  weather. 
Thus  the  concrete  road  question  is  a  live  and  debatable 
subject. 

Notwithstanding  all  the  various  points  in  view,  I 
think  we  are  safe  in  saying  that  75  per  cent,  of  failures 
and  unsatisfactory  results  in  concrete  roads  could  be 
entirely  eliminated  if  the  essential  details  of  good  prac- 
tice and  construction  were  thoroughly  observed. 


A  New  Combination  Machine 

The  accompanying  illustration  shows  a  new  type 
of  machine  recently  placed  on  the  market  by  the  Lon- 
don Concrete  Machinery  Co.,  of  London,  Ont.  It  is  a 
combination  machine,  two  machines  in  one — a  concrete 
mixer  of  either  4  cu.  feet  or  6  cu.  feet  capacity  and  a 
hoisting  drum  of  1,500  or  2,000  pounds  capacity,  built 
into  one  machine  and  both  operated  with  a  "Novo" 
dust  proof  gasoline  engine.  The  hoisting  drum  or  the 
concrete  mixer  can  be  operated  separately  if  desired. 
'J'he  motor  is  of  extra  large  size,  giving  ample  power  to 


Combination   Concrete   Mixer  and   Placer 

run  the  mixer,  and  to  hoist  material  at  the  same  time. 
This  type  of  machine  will  be  welcomed  by  many  con- 
tractors whose  work  is  not  large  enough  to  warrant 
the  operation  of  two  separate  machines  on  their  work. 

The  concrete  mixer  is  suitable  also  for  such  work 
as  building' silos,  barn  walls  and  bridges,  is  especially 
suitable  for  laying  sidewalks  as  the  hoisting  drum  can 
be  used  to  move  the  mixer  by  attaching  a  cable  and 
operating  the  hoisting  drum.  This  mixer  can  be  moved 
500  feet  at  a  time  with  its  own  power.  Bricklayers 
and  masons  use  this  machine  to  mix  their  mortar.  One 
man  with  this  machine  can  mix  more  mortar  than  six 
men  by  hand  labor  and  the  same  machine  can  be  used 
to  hoist  all  the  material,  or  to  operate  a  derrick. 

The  company  have  brought  out  the  combination  ma- 
chine at  the  request  of  a  larg;e  number  of  prominent 
contractors,  who  had  work  where  one  outfit  of  this 
type  would  be  more  suitable.  It  gives  every  promise 
of  fulfilling  a  long  felt  want. 
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Laviolette  Apartment  House 
Three  Rivers,  P.Q. 

SCARCITY  of  houses  in  Three  Rivers,  last  year, 
has  resulted  in  private  interests  adopting  new 
building  ])!ans.  One  of  the  first  citizens  to  study 
and  try  out  a  new  policy  for  the  city  was  Mr. 
J.  H.  Giroux,  a  young,  enterprising  contractor  of 
Three-Rivers  P.Q.  He  engaged  Messrs.  Asselin  and 
Denoncourt,  Architects,  Three  Rivers,  to  prepare  the 
plans  of  the  Laviolette  apartment  house.  It  should  be 
remembered  that  Laviolette  is  the  discoverer  of  Trois- 
Rivieres,  P.Q.,  and  therefore  his  name  was  a  most 
suitable  one  for  the  first  apartment  building  in  this 
city. 

The  building  is  U  shape  and  contain.s  eleven  flats, 
varying  from  three  to  seven  room  apartments.  All 
are  completely  equipped  and  modernly  finished :  Hot 
water  heating  sy,stem,  electric  lights,  three  element 
Hughes  electric  stoves,  electrically  heated  water  tanks 
and  a  fire  place  in  the  living  room. 

Mr.  Giroux  succeeded  in  obtaining  assurance  that 
the  city  council  would  relieve  the  future  occupants 
from  the  ordinary  lease  holder  taxes  so  that  these 
tenements  are  rented,  lighted,  heated  and  taxes  paid. 
The  flats  located  on  each  aisle  of  the  building  are  rent- 
ed for  $70.00  per  month,  and  the  four  rooms  flat  at 
the  centre,  $45.00  per  month.  The  total  cost  of  the 
building  is  $85,000.00. 

The  main  entrance  of  the  building  is  on  Des  Cas- 
ernes street  and  faces  the  new  post  office  building 
on  Le  Platon.  It  is  a  bay  entrance  through  the  centre 
of  which  is  a  concrete  floor  and  lateral  concrete  curbs 
running  all  along  the  floor  except  in  front  of  the  doors 
to  the  large  flats  in  the  aisles,  which  have  their  main 
entrance  on  the  side.   The  doors  are  in  hardwood  and 


General  View  oi  Laviolette  Apartment  House 

open  on  vestiary,  the  whole  creating  a  pleasing 
impression  due  to  the  reserve  and  good  taste 
shown  in  the  distribution  of  the  ornamentation.  The 
foundations  are  of  reinforced  concrete,  mixture  1-2^-5 
reinforced  with  one-inch  round  bars.  The  cellar  is 
divided  in  three  leased  apartments,  of  which  one  is 
designed  for  the  house  porter  plus  private  divided  cel- 
lars for  the  flat  occupants,  and  a  room  for  the  forced 


hot  water  heating  system.  On  every  one  of  the  three 
other  fToors  there  is  a  seven-room  flat  off  each  aisle, 
and  a  four-room  flat  at  the  centre.  The  floors  are  of 
birch,  one  inch  wide.  The  walls  are  finished  in 
lime  and  sand  on  wood  lathing  with  well  designed 
wood  trim  well  varnished.  The  building  is  construct- 
ed of  plastic  brick  trimmed  with  cut  limestone.  The 
roofing  is  a  Barrett  specification  felt,  pitch  and  gravel 
roof.  Steel  reinforcement  has  been  added  to  the  bay 
windows,  designed  for  the  large  flats,  which  are  pro- 
vided with  a  balcony,  giving  a  fine  view  of  the  River 
St.  Lawrence. 

The  work  was  started  during  May  and  is  now  corn- 


Ground  floor  plan 

pleted.  The  sub-contractors  were:  Carpentry,  Ansel- 
me  Dube,  Three-Rivers;  plastering,  Georges  McLeod, 
Three-Rivers ;  plumbing  and  heating  Germain  & 
Freres,  Three-Rivers;  painting,  Al  Dechamps,  Three- 
Rivers;  electricity,  J.  B.  Badeaux,  Three  Rivers,  P. 
Q. ;  material  dealers:  cement,  H.  Nobert  and  Cyr. 
Labelle  &  Cie,  Three  Rivers ;  concrete,  stone,  Kennedy 
Construction  Company,  Montreal ;  cut  limestone,  Vic- 
tor Quarry,  St.  Marc  des  Carrieres,  P.  Q. ;  lumber, 
Nap.  Bourgeois,  St.  Angele  de  Laval ;  glass,  J.  P. 
Oshea  &  Co.,  Montreal ;  hardware,  E.  Cavangh  &  Co., 
Montreal ;  electric  fireplaces.  Robert  Mitchell  &  Co., 
Montreal ;  bricks,  National  Brick,  Montreal ;  flooring 
jiaper,  H.  W.  Johns-Manville  &  Co.,  Montreal;  heat- 
ing system  designer,  Canadian  Domestic  Engineering 
Co.,  Montreal;  general  contractor  and  proprietor,  J. 
H.  Giroux,  Three-Rivers,  P.  Q. 


The  Toronto  Branch  of  the  Master  Painters'  As- 
sociation held  its  twentieth  annual  meeting  recently 
in  the  Oddfellows'  Temple  on  College  St.,  when  the 
following  officers  were  elected  for  the  ensuing  year: 
Major  Geo.  Alexander,  president;  J.  O,  Dougall,  first 
vice-president ;  Wm.  Paris,  second  vice-president ; 
Stewart  N.  Hughes,  secretary-treasurer;  F.  H.  Mc- 
Causland  and  Jas.  Kitchener,  Auditors;  W.  Paris, 
musical  xlirector :  executive  board — A.  E.  Phillips,  W. 
W.  Bamlett,  R.  Dale,  W.  Hulme,  W.  H.  Hiett;  Mor- 
ley  Watson,  T.  W.  Arlidge,  C.  M.  Hinchclifte  and  R. 
Wood.  Mr.  Jas.  Taylor,  who  is  believed  to  be  the 
oldest  painter  in  the  city,  was  made  a  life  member  of 
the  association.  Mr.  Stewart  N.  Hughes,  who  was  re- 
elected secretary,  has  held  that  office  during  twenty 
years.  He  reported  that  1918  was  one  of  the  best 
years  in  the  history  of  the  branch. 
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Tar  Macadam  vs.  Tarred  Slag 

^^^^^-^^^^^—  By  W.  Jenkinson*  — — ■^— — — — — — 

THAT  county  surveyors  are  likley  to  substitute 
bituminous  roads  in  place  of  the  ordinary  ma- 
cadam roads,  particularly  where  the  traffic  is 
heavy,  is  no  surprise.  The  tendency  to  do  this 
has  been  apparent  to  us  all.  The  reason  for  this  we 
know,  and  need  not  go  into.  We  can  take  it  as  an  ab- 
solute certainty  that  whenever  circumstances  permit 
our  county  roads  are  to  be  composed  of  bituminous 
material ;  the  demand  for  ordinary  macadam  is  to  be 
on  the  decrease,  and  the  wise  C|uarry  master  will  pre- 
pare in  advance  for  this. 

With  this  tendency  alone  we  need  not  be  gravely 
concerned,  if  the  decrease  in  the  demand  for  macadam 
meant  a  proportionate  increase  in  the  demaixl  for  tar- 
red granite  and  limestone,  but  the  reason  for  the  praise 
being  meted  out  to  tarred  slag  in  preference  to  tarred 
stone  requires  consideration.  County  surveyors  have 
no  bias  in  favor  of  slag.  If  say,  tarred  granite  gave 
better  and  more  economical  results  than  tarred  slag, 
they  would  quite  readily  say  so,  and  prefer  the  for- 
mer. But  that  many  surveyors  have  proved  through 
experiment  that  slag  is  more  satisfactory  than  granite 
for  tarred  roads  requires  some  explanation.  That  a 
large  number  of  surveyors,  on  the  other  hand,  swear 
by  tarred  granite  does  not  prove  that  those  in  favor 
of  slag  are  either  mistaken  in  their  opinion  or  biassed 
against  granite.  What  it  seems  to  prove  is  that,  while 
some  surveyors  have  been  fortunate  in  their  choice  of 
tarred  macadam,  others  have  been  the  reverse.  Of 
course,  the  same  might  be  said  of  slag,  but  I  do  not 
think  it  would  be  correct.  All  slags  are  pretty  much 
alike,  but  there  are  great  differences  in  granites ;  and 
the  granite  which  makes  the  best  macadam  in  many 
cases  makes  the  most  unsatisfactory  tarred  macadam. 
And  there  have  also  been  great  differences  in  the  mak- 
ing of  the  tarred  macadam  at  different  quarries. 

Qualities  of  Granite 

Granite  (I  use  the  word  in  its  wider  sense — com- 
mercial granite)  may  be  divided  into  two  sections — 
course  grained  and  fine  grained.  The  former  makes 
the  most  satisfactory  tarred  macadam.  Pure  granite 
makes  good  tarred  macadam.  On  the  other  hand,  very 
close  grained  hard  granite  does  not  lend  itself  to  tar- 
ring. For  instance,  basalt,  while  excellent  for  maca- 
dam, is  not  suitable  for  tarred  macadam. 

Pure  granite  (geologically  pure)  and  sienite  make 
the  most  satisfactory  tarred  macadam ;  while  on  the 
other  hand  pure  granite  does  not  make  the  most  sat- 
isfactory ordinary  macadam.  The  reason  is  this.  In 
general,  granite — that  is  pure  granite — has  a  lower 
crushing  strain  than  basalt,  Plutonic  rock  of  granite 
pophyry.  Pure  granite  and  sienite  are  more  loosely 
grained,  their  component  parts  have  not  fused  togeth- 
er to  the  same  intensity  as  the  other  stones.  The 
consequence  is  that  the  heat  used  in  drying  the  stone 
can  penetrate  further  into  them,  and  the  tar  also  can 
penetrate  further  into  them,  and,  the  grain  being 
rougher,  will  stay  there  under  the  movement  of  the 
road  through  traffic. 

On  the  other  hand,  the  other  class  of  stone  is  af- 
fected in  treatment  vice  versa.  Being  hard  and  com- 
pact, the  heat  and  the  tar  in  particular  do  not  pene- 

*From  a  paper  read  at  a  meeting:  of  the  Quarry  Managers'  Associa- 
tion,  hold  at   Chester. 


trate,  and  the  binder  simply  forms  a  thin  coating 
which  very  soon  wears  off,  and  explains  the  cause  in 
cases  where  tarred  macadam  which  on  being  lifted, 
has  been  found  destitute  of  tar. 

I  do  not  say  that  pure  granites  and  sienite  only 
are  suitable  for  this  class  of  material,  of  course.  I 
have  simply  illustrated  extreme  cases  as  a  guide  to 
those  interested  in  the  subject.  It  can  be  taken  for 
granted,  however,  that  the  coarser  the  grain  of  the 
stone  the  better  suited  it  is  for  making  tarred  maca- 
darn.  And  it  can  also  be  taken  for  granted  that  close- 
grained,  extremely  hard  stone  is  unsuited  for  the  pur- 
pose. 

To  insure  the  prosperity  of  the  quarries  we  have 
to  give  satisfaction.  Any  old  stone  dipped  in  tar  in 
any  old  way  as  long  as  it  is  black,  is  not  tarred  mac- 
adam, and  it  is  not  only  damaging  the  reputation  of  the 
manufacturer,  but  is  also  doing  irreparable  damage 
to  the  trade  in  general.  That  the  demand  may  be 
greater  than  the  output  is  no  excuse  for  selling  rub- 
bish. In  slag  we  have  a  competitior  of  repute,  handled 
by  big  concerns  out  to  do  business,  and  it  will  take 
very  careful  handling  to  regain  the  ground  we  have 
already  lost  through,  I  sincerely  believe,  carelessness. 
Admitting  that  tarring  macadam  has  been  a  new 
branch  of  the  quarry  trade,  there  should  be  no  ex- 
cuse in  the  future  for  committing  the  errors  which 
have  already  been  made. 

Care,  great  care,  is  absolutely  encessary  to  make  a 
satisfactory  tarred  macadam.  Given  the  right  quality 
of  stone  for  the  purpose — and  some  granites  are  abso- 
lutely of  no  use  for  the  purpose — a  bituminous  mater- 
ial can  be  made  which  will  beat  any  slag  on  the. mar- 
ket. The  fact  that  there  are  surveyors  of  repute  who 
swear  by  tarred  macadam  is  sufficient  proof  of  this. 
They  have  used  proper  tarred  macadam.  The  others 
have  not  been  so  fortunate. 

A  proper  tar  binder  is  essential.  One  of  the  proven 
tar  binders  on  the  market  is  what  is  required.  You 
cannot  improve  or  equal  these  by  making  your  own 
l)inder.  A  proper  mixer  and  the  proper  temperature, 
careful  handling  throughout  the  process— these  are 
the  necessities. 

The  makers  of  tarred  slag  are  to  the  front  in  ad- 
vertising their  wares.  It  does  some  good  to  let  pedple 
know  you  have  .confidence  in  your  product.  Perhaps 
the  quarry  owners  will  not  give  the  tarred  slag  mak- 
ers all  their  own  way  in  this  respect,  but,  following 
their  example,  and  having  a  good  article,  will  "blow 
their  own  trumpets"  a  bit. 


Canadian  credits  will  probably  be  arranged  in  the 
near  future  for  the  purchase  of  commodities  in  Canada 
required  for  the  rebuilding  of  France.  It  is  stated  offi- 
cially that  immediately  after  the  signing  of  the  armis- 
tice, negotiations  were  opened  by  the  Minister  of  Fin- 
ance with  representatives  of  the  French  Government 
in  the  United  States  with  a  view  to  the  establishment 
of  such  credits.  It  is  expected  that  the  members  of 
the  government  who  are  overseas  at  the  present  time 
and  the  representatives  of  the  Canadian  Trade  Mis- 
sion, who  are  about  to  visit  Paris,  will  be  able  to  com- 
plete arrangements  at  an  early  date. 

The  Montreal  city  council  has  passed  a  resolution 
to  the  effect  that  the  two  positions  of  director  of  pub- 
lic works  and  of  consulting  engineer  are  unnecessary, 
and  that  one  of  them  should  be  abolished,  thereby  sav- 
ing the  city  $7,000  per  annum. 
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Gold  Weather  Concreting  — 
Simple  Frost  Protection 

IT  is  often  desirable  and  often  necessary  to  continue 
concrete    construction    during    winter    weather. 
If  concrete  is  allowed  to  freeze  before  it  is  well 
set  it  is  likely  to  be  injured,  but  if  it  can  be  pro- 
tected from  frost  and  maintained  under  favorable  con- 
ditions until  after  it  has  been  placed  48  hours  subse- 
quent freezing  and  thawing  is  not  likely  to  injure  it. 
Large  masses  of  concrete  below  the  surface  of  the 
.  ground  or  under  water  are  not  likely  to  be  much  injured 
by  frost  if  placed  under  proper  conditions,  in  the  opin- 
ion of  "Contracting."    Concrete  in  small  masses  and  in 
exposed  situations  needs  much  more  protection.     In 
very  cold  weather  the  aggregate  water  used  for  mixing 
any  concrete  should  be  maintained  at  a  temperature 
above  freezing  until  after  it  leaves  the  mixing  machine. 
It  is  estimated  that  the  extra  cost  of  placing  and 
protecting  concrete  buildings  during  cold  winter  wea- 
ther varies  from  6  to  100  per  cent,  of  the  ordinary  cost 
of  concreting  in  mild  weather.    Often  the  owners  of  a 
building  are  willing  to  pay  the  extra  cost  to  secure  un- 
interrupted   prosecution    of    construction    during    the 
winter. 

Warming  Materials. 

In  cold  Weather  the  sand  and  aggregate  should  be 
warmed  before  mixing.  This  can  be  accomplished  by 
storing  them  in  warm  rooms,  by  running  steam  coils 
through  the  masses,  and,  for  small  amounts,  by  heating 
them  over  horizontal  hot-air  flues  or  stoves  in  which 
wood  or  coke  fires  are  maintained.  Stove  pipes,  drain 
pipes,  and  various  improvised  appliances  will  serve 
well  enough  for  the  flues  or  stoves  used  for  heating 
small  quantities  of  sand  and  broken  stone. 

Mixing  water  is  easily  heated  by  live  or  exhaust 
steam  in  closed  coils  or  discharged  directly  into  the 
tanks.  Live  steam  at  25-lb.  pressure  is  amply  sufficient 
and  may  often  be  efficaciously  made  in  boilers  con- 
demned for  high  pressure  service. 

The  use  of  salt  in  the  mixing  water  retards  the 
freezing  of  the  concrete  and  may  also  retard  the  set- 
ting of  the  concrete.  A  large  amount  of  salt  is  injur- 
ious to  the  concrete  and  it  is  maintained  by  some  auth- 
orities that  any  salt  is  objectionable  to  reinforced  con- 
crete. 

Protection  of  Concrete  in  Place. 

Mass  concrete  in  foundation  pits  often  requires  no 
more  protection  than  to  be  covered  on  top  with  hay, 
straw,  manure,  or  tarpaulins.  If  it  is  below  water  level 
it  may  be  sufficiently,  safeguarded  by  allowing  the 
water  to  flow  in  and  cover  it  to  a  reasonable  depth. 

Concrete  above  the  surface  of  the  ground  if  in  very 
large  masses  may  also  require  protection  only  on  top, 
but  in  very  cold  weather  it  may  need  to  be  protected  on 
the  sides  of  the  forms  as  well.  This  is  accomplished 
by  either  inclosing  the  entire  space  containing  the  con- 
crete and  warming  the  air,  or  by  jacketing  the  forms 
and  filling  them  with  insulating  material  or  warmed 
air. 

In  buildings  it  is  customary  to  inclose  all  of  the 
sides  of  a  complete  story  with  large  tarpaulins  with 
their  edges  laced  together  or  tied  to  the  structure  and 
to  maintain  inside  the  tarpaulins  a  sufficient  number  of 
open  coal  or  coke  fires  to  keep  the  temperature  well 
above  freezing. 

To  protect  the  topmost  floor  of  a  building  under 


construction  small  holes  from  10  to  20  feet  apart  are 
frequently  left  temporarily  in  it  to  allow  the  warm  air 
from  the  heaters  to  ascend  and  protect  the  upper  sur- 
face of  the  floor.  This  air  is  contained  by  canvas  lifted 
on  wooden  strips  a  few  inches  above  the  floor  surface. 
When  a  wet  concrete  surface  is  protected  by  hay, 
straw,  or  manure  it  should  first  be  covered  with  build- 
ing paper  to  keep  it  clean. 


Safeguarding  Contractors'  Equipment 

The  California  Safety  News,  issued  by  the  Indus- 
trial Accident  Commission  of  the  State  of  California, 
states  that  out  of  212  permanent  and  serious  accidents 
due  to  unguarded  machinery  that  occurred  in  Califor- 
nia during  1914-15-16,  seventeen  were  fatal,  costing 
$40,800,  while  the  remainder  cost  $214,500. 

It  is*notcd  that  a  large  proportion  of  accidents 
were  due  to  power  saws  which  are  responsible  for  in- 
juries to  one  million  persons  in  the  United  States  dur- 
ing the  last  ten  years.  There  is  no  excuse  for  omitting 
to  equip  power  with  the  safety  devices  specified  in 
the  Wood  Working  Safety  orders  issued  by  the  Indus- 
trial Accident  Commission.  These  require  that  a  cir- 
cular saw  be  provided  with  a  hooded  guard  and  with 
a  splitter  or  spreader  or  dogs  located  in  the  rear  of 
the  saw. 

Many  accidents  are  also  caused  by  set  screws  pro- 
jecting from  rapidly-revolving  shafts  and  likely  to 
catch  the  clothing  of  the  workman.  Many  accidents 
occur  from  the  use  of  mushroomed  tools,  portions  of 
which  are  likely  to  break  and  fly  into  the  workmen's 
eyes.  In  many  occupations  goggles  should  be  worn 
to  protect  the  eyes  from  flying  objects  as  well  as  from 
intense  light  and  heat  or  spatters  of  molten  metals. 
It  is  so  injurious  to  remove  foreign  substances  from 
the  eyes  by  means  of  a  pocket  handkerchief,  the  finger, 
or  any  other  objects  likely  to  be  infected,  that  some 
companies  immediately  dismiss  the  employee  who 
tries  to  act  as  first-aid  in  such  cases. 

Empty  gasoline  tanks  are  especially  dangerous  be- 
cause the  small  amount  of  gasoline  remaining  in  them 
is  apt  to  vaporize  and  form  an  explosive  mixture. 

Many  engines  have  cavities  or  enclosed  spaces  like- 
ly to  become  filled  with  gasoline  vapors  that  will  ex- 
plode if  repairs  near  them  are  being  made  by  torch 
light.  To  prevent  this  all  such  cavities  should  be 
blown  out  by  compresesd  air  or  steam.  Loose  cloth- 
ing should  not  be  worn  around  machinery.  Cleaning 
should  never  be  attempted  while  the  machine  is  in 
motion.  Heavy  machinery  .should  never  be  moved 
without  abundant  help  or  proper  hoisting  apparatus. 
— Contracting. 


Toronto's  fire  loss  for  the  past  year  shows  an  in- 
crease of  $192,268  over  1917.  The  figures  for  1918 
are  $1,357,233,  and  for  1917,-  $1,164,%5.  The  total 
number  of  calls  answered  by  the  department  was  2,- 
669.  The  loss  bv  months  was:  Januarv,  $88,637;  Feb- 
ruary, $168,565":  March.  $106,2%,  April,  $601,821; 
Mav,  $15,741;  June,  $13,319;  July,  $106,810;  Augu.st, 
$13^674;  September,  $39,222;  October.  $35,285;  Nov- 
ember, $123,131 ;  December,  $44,732.  The  principal 
fires  last  year  were  at  the  Harris  Abattoir,  British  For- 
gings,  Limited,  ClufF  Munition  Company,  Liggett's 
drug  store,  Toronto  Laundry  Machine  Company  and 
the  Galena  Oil  Company.  April  was  the  high  month 
with  a  damage  of  $601,821. 
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Victoria's  New  City  Engineer 

Mr.  F.  M.  Preston  was  appointed  city  engineer  and 
water  commissioner  of  Victoria,  B.  C,  in  December 
last,  succeeding-  Mr.  C.  H.  Rust,  who  recently  resigned 
to  return  to  Toronto.  Mr.  Preston  was  born  at  Pen- 
zance, England,  in  1881,  and  came  to  Canada  in  1911. 
For  two  years  he  was  assistant  engineer  for  sewers, 
New  Westminster.  From  1913  to  1915  he  was  engaged 
in  sewer  design  and  construction  for  the  city  of  Vic- 
toria.    Next  he  was  appointed  engineer  in  charge  of 


Mr.  F.  M.  Preston 

that  city's  sewers  and  bridges.  He  was  assistant  city 
engineer  of  Victoria  from  1917  to  1918,  and  acting 
city  engineer  from  September  until  December,  1918, 
when  he  was  given  full  charge.  Mr.  Preston  is  an  as- 
sociate member  of  the  Institute  of  Civil  Engineers, 
London,  England,  and  a  Fellow  of  the  Geological  So- 
ciety, England.  He  was  educated  at  Rugby  and  at 
the  Armstrong  Engineering  College,  Newcastle-on- 
Tyne. 


Engineers  to  Report  on  Montreal's 
Waterworks  System 

AT  the  request  of  the  Administrative  Commis- 
sioners of  Montreal,  the  council  have  voted 
$25,000.00  for  the  purpose  of  employing  engin- 
eers to  report  on  the  aqueduct  and  the  general 
waterworks  system.-  The  aqueduct  is  now  lying  dere- 
lict and  its  construction  has  been  the  subject  of  great 
controversy  by  Montreal  engineers,  many  of  whom 
consider  the  expenditure  was  unjustifiable  and  that 
the  proposed  hydro-electric  development  in  connection 
with  the  scheme  was  not  economical. 

The  commissioners  point  out  that  the  conduit  which 
supplies  the  city  with  water  is  taxed  to  its  full  capacity 
during  the  summer  and  that  the  demands  this  year 
will  exceed  its  capacity.  The  engineers  engaged  will 
be  asked  to  consider  the  question  of  the  provision  of 
sufficient  water  through  the  present  conduit  for  a 
period  of  two  more  years,  while  the  waterworks  canal 
is  completed  and  brought  into  operation.  They  will 
also  be  asked  to  consider  the  best  method  of  utilizing 
the  canal  already  partially  constructed,  with  a  view  to 
supplementing  the  domestic  water  supply  of  the  city, 
and  conserving  as  far  as  may  be  economic  the  possible 


water  power  capacity  of  the  canal  in  addition.  It  is 
further  asked  that  the  engineers  should  study  a  general 
.scheme  of  water  distribution  through  the  city  in  con- 
junction with  sufficient  reservoir  capacity  which  the 
city  has  not  at  present. 

The  commissioners  state  that  no  complete  study 
has  yet  been  made  of  the  present  situation ;  that  the 
water. situation  is  likely  to  become  acute  and  that  as 
the  question  of  the  aqueduct  has  caused  a  great  deal  of 
discussion  and  a  diversity  of  opinion  among  many  en- 
gineers, it  is  advisable  to  obtain  disinterested  reports 
from  engineers  who  have  not  been  associated  with  the 
discussion.  The  names  of  R.  S.  and  W.  S.  Lea,  Con- 
sulting engineers,  of  Montreal,  have  been  mentioned  in 
connection  with  the  proposed  investigation. 


At  a  recent  meeting  in  the  Labor  Temple,  Toronto, 
the  Bricklayers'  &  Masons'  Union  elected  the  follow- 
ing officers:  President,  T.  J.  Williams  (re-elected): 
Geo.  Reynolds,  vice-president ;  W.  Owens,  secretary 
and  business  agent  (re-elected):  Elijah  Jackson, 
treasurer  (re-elected);  T.  Broadbelt,  tyler ;  W.  For- 
est, deputy.  The  delegates  to  the  trades  council  elect- 
ed were  :  W.  Lovatt,  Geo.  Reynolds,  Jas.  Winning, 
W.  Owens  and  W.  Forest.  Messrs.  Abnett,  Owens, 
Lovatt,  Winning  and  Reynolds  were  appointed  dele- 
gates to  the  Building  Trades  Council.  It  was  announc- 
ed that  an  agreement  was  in  course  of  preparation  for 
presentation  to  the  Builders'  Exchange.  The  meeting 
passed  a  resolution  favoring  the  proposed  housing 
scheme  of  the  Dominion  government. 


A  trade  conference  is  proposed  to  be  held  at  Cal- 
gary early  in  1919  which  presidents  and  secretaries  of 
all  boards  of  trade  and  community  organizations  in 
the  four  western  jirovinces  will  be  invited  to  attend. 
Co-ordination  of  efifort  will  be  the  aim  set  before  the 
conference,  the  general  scheme  of  which  is  now  being 
worked  out  by  the  Winnipeg,  Calgary  and  Vancouver 
boards  of  trade. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


Hamilton  ratepayers  have  voted  to  raise  $117,000  for 
storm   sewers   and   $50,000   for  market   shelters. 

The  total  of  the  building  permits  issued  in  Gait,  Ont., 
during  1918.  is  $171,780,  as  compared  with  $18C,4;i0  in  1917. 

The  Prince  Rupert  Drydock  &  Engineering  Co.,  Ltd., 
has  been  incorporated  with  a  capital  of  $500,000,  with  head- 
quarters at  Prince  Rupert,  B.C. 

The  following  by-laws  have  been  carried  in  Sarnia, 
Out.:  $55,900  for  waterworks  intake;  $15,000  for  water  mains; 
$9,000  for  incinerator;   $11,000   for  pavements. 

Building  permits  have  been  issued  in  Winnipeg  during  the 
past  year  for  1,477  new  buildings,  as  against  1,337  in  1917. 
The  value  of  the  buildings  erected  this  year  is  a  little  over 
two  million   dollars. 

The  Creterock,  the  first  of  the  1,000-ton  reinforced  con- 
crete vessels  in  course  of  construction  for  the  Admiralty  by 
the  Gloucester  Ferro-Concrete  Shipbuilding  Co.,  was  launched 
at  Gloucester  recently. 

The  fire  losses  during  the  past  year  in  Ottawa,  accord- 
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injf  to  I'ire  Chief  Graham's  report,  amounted  to  $250jOOO  for 
4H2  ahirnis.  This  is  the  second  lowest  loss  in  several  years, 
an<l  is  less  than  half  of  1917,  which  was  $507,113. 

Tlie  building  permits  issued  in  Welland,  Ont.,  during  1918 
reach  a  total  value  of  $440,524,  as  compared  with  $241,3:!4  in 
1917.  The  figures  for  December  are  $13,220.  In  the  cor- 
responding month   in   1917  the  total  was  only  $1,000. 

By-laws  have  been  passed  in  London,  Ont.,  to  grant 
.fioo.ooo  toward  the  erection  of  a  new  quarter  of  a  million 
dollar  medical  school  in  connection  with  the  Western  Univer- 
sity and  to  spc-nd  $50,000  on  an  industrial  area  in  the  east  end. 

Repair  work  is  being  carried  out  on  the  bridge  across  the 
Bulkley  River  at  Smithers,  B.C.,  to  fortify  the  structure 
against  the  onslaught  of  the  ice  at  the  break-up.  Investiga- 
tion has  shown  that  some  of  the  piles  were  broken  last  spring. 

John  VV.  Gates,  Limited,  has  been  incorporated  with  a 
capital  of  $49,000,  head  office  at  Montreal.  y\mong  the  ob- 
jects of  the  company  as  set  forth  in  its  charter,  is  "to  do  all 
kinds  of  power  plant  brickwork,  boiler  covering  and  insulat- 
ing work." 

At  a  largely-attended  public  meeting  recently  held  in 
Whitby,  Ont.,  a  resolution  was  pjissed  urging  that  the  On- 
tario Government  proceed  without  delay  with  the  comple- 
tion of  the  section  of  the  provincial  highway  between  To- 
ronto and  Oshawa. 

Vancouver's  building  permits  for  1918  reach  a  total  of 
*<:>!),  at  a  value  of  $1,440,384,  a  big  increase  over  the  1917  to- 
tal, which  was  561,  valued  at  $768,255.  In  December  51  per- 
mits were  issued,  value  $81,658,  compared  with  3fi,  valued  at 
$56,295,   in    the   same   month    in    1917. 

The  new  factory  of  Penman's,  Limited,  in  I'aris,  Ont.,  on 
the  north  side  of  King  St.  bridge,  is  expected  to  be  com- 
pleted by  about  the  first  of  April.  It  is  to  be  of  red  brick, 
three  storeys  high,  80  x  180  ft.  in  plan,  costing  approximately 
$80,000.    Work  is  well  under  way  by  Hyatt  Bros. 

The  total  of  the  permits  issued  in  Kitchener,  Ont.,  dur- 
ing 1918,  was  153,  valued  at  $226,062.  Of  these,  21  were  for 
residences,  at  an  estimated  cost  of  $49,200;  17  were  for  busi- 
ness buildings,  valued  at  $143,500;  29  permits,  $19,412,  for 
repairs   and   alterations;   86   garages,   value   $13,950. 

Mr.  John  G.  Morgan,  of  Moose  Jaw,  Sask.,  has  been  ap- 
pointed the  local  representative  of  the  Twentieth  Century 
House  Co.,  Ltd.  This  company  manufacture  houses  of  vari- 
ous sizes  and  models  complete  at  their  mill.  They  are  then 
shipped  to  the  purchaser  ready  for  erection.  In  this  way, 
waste   of  lumber   is  eliminated. 

The  Brantford  Realty  Company  is  preparing  a  scheme 
for  the  erection  of  100  moderate-cost  homes  in  Deverwood 
Park,  Brantford,  Ont.  The  exteriors  of  these  houses  will  be 
of  brick  and  stucco,  aild  they  will  mostly  be  of  the  one 
storey-and-a-half  and  bungalow  types.  They  will  be  of  five, 
six  and  seven  rooms.  All  modern  conveniences  will  be  pro- 
vided. 

The  Mond  Nickel  Company  is  making  a  bond  issue  of 
£1,520,000  in  London,  England,  and  it  is  stated  in  the  firm's 
prospectus  that  this  capital  is  required  for  the  extension  of 
its  works,  which  is  made  necessary  by  the  development  of 
business.  The  company's  mines  are  in  the  Sudbury  district, 
its  smelting  works  at  Coniston,  Ont.,  and  its  refinery  at 
Swasea,  Wales. 

Rumours  are  afloat  that  the  government  does  not  intend 
to  go  ahead  with  the  St.  Andrew's  military  hospital  scheme, 
for  which  tenders  were  called  December  12.  The  buildings 
which  have  been  erected  on  Rosedale  Heights,  above  the  St. 
.\ndrew's  site,  which  were  uriginitll}'  intended  for  demobih'za- 


tion  purposes,  will  now,  it  is  said,  be  taken  over  for  hospital 
accommodation. 

County  Superintendent  Talbot  is  preparing  a  report  for 
presentation  to  the  Middlesex  county  council,  showing  the 
necessity  of  an  energetic  construction  programme  in  order 
that  the  county  may  keep  in  line  with  the  government's  good 
roads'  activities.  He  recommends  the  construction  of  num- 
erous bridges  and  also  the  laying  of  sections  of  concrete  pave- 
ment on  a  number  of  principal  roads  which  will  act  as  feed- 
ers to  the  new  trans-provincial  highway. 

Plans  are  being  prepared  by  City  Engineer  H.  A.  Bra- 
zier, of  London,  Ont.,  for  an  interceptor  at  King  and  Thames 
streets,  which  is  to  take  care  of  the  sewage  from  the  new 
Penman  factory  being  erected  on  Thames  St.  Pumps  are  to 
be  installed  at  this  point  to  raise  the  sewage  to  the  level  of 
the  present  King  St.  sewer,  through  which  it  will  be  con- 
veyed to  the  sewage  farm  at  the  cove.  The  capacity  will  be 
sufficient  to  take  care  of  900  gallons  a  minute. 

During  1SJ18  building  permits  to  an  estimated  value  of 
$2,892,582  were  issued  in  Halifax.  These  figures,  however, 
do  not  include  military,  railway  or  other  government  works, 
and  it  is  roughly  estimated  that  the  total  value  of  the  con- 
struction work  undertaken  reaches  a  total  of  $7,000,000  or 
$8,000,000.  During  the  previous  six  years  the  building  permit 
issues  have  been  as  follows:  1912,  $589,175;  1913,  $835,850; 
1914,  .$879,320;  1915,  $1,063,985;  1916,  $1,226,529;  1917,  $894,377. 

The  -Standard  .Shipbuilding  Company  propose  the  con- 
struction of  a  drjdock  at  their  yards  on  the  Eraser  River. 
This  dock  will  accommodate  vessels  up  to  610  ft.;  the  width 
on  the  floor  will  be  63  ft.;  depth  of  water  over  sill  at  low- 
water,  20  ft.  The  company  has  purchased  65  acres,  with  a 
water  frontage  of  3,600  feet,  and  is  now  driving  piles  an<l 
preparing  ways  to  lay  keels  for  eight  3,500-ton  composite 
steamships  contracted  for  by  Belgian  and  Portuguese  inter- 
ests. 

Officials  of  the  health  department  in  tlie  city  of  Re- 
gina,  Sask.,  are  discussing  the  necessity  of  installing  modern 
plumbing  in  all  houses  not  so  equipped,  and  will  probably 
submit  a  scheme  to  the  newly-elected  members  at  an  early 
date  with  a  recommendation  that  measures  along  this  line  be 
taken.  It  is  estimated  there  are  between  700  and  800  houses 
without  water  and  sewage  services  and  that  a  total  expendi- 
ture of  $325,000  will  be  required  to  connect  them  with  the 
city  mains. 

A  housing  conference  was  recently  held  in  Winnipeg  for 
tlie  purpose  of  discussing  the  Dominion  Government's  hous- 
ing scheme.  At  this  meeting  Trades  and  Labor  delegates  and 
representatives  of  the  Manufacturers'  Association  were  pre- 
sent, and  a  number  of  women  were  also  in  attendance.  All 
were  in  thorough  accord  as  to  the  advisability  of  taking  ad- 
vantage of  the  government's  plan,  but  it  was  decided  to  make 
a  complete  survey  of  conditions  in  the  city,  before  taking  any 
further  steps. 

The  building  permits  issued  in  the  city  of  Toronto  dur- 
ing 1918  reach  a  total  of  $8,535,331.  The  class  of  building 
on  which  the  largest  expenditure  was  made  was  brick  dwell- 
ings, of  which  there  were  792  erected  at  an  estimated  cost 
of  $2,115,775.  Sixty-two  frame  dwellings  were  built  at  a  cost 
of  $52,210,  and  127  brick  front  and  roughcast  dwellings  at 
$188,600.  There  were  77  stores  built  at  an  estimated  ex- 
penditure of  $353,051.  Seventeen  warehouses  were  erected, 
costing  $564,300;  42  factories  at  $802,650;  and  alterations  to 
these  two  types  of  building  respectively  cost  $127,935  and 
$912,570.  Four  new  schools  were  built  at  an  expenditure  of 
$240,000,  and  alterations  were  made  in  ten  schools  costing 
$54,860.  l<'our  new  churches  cost  $38,175,  and  alterations  to 
churches  cost  $40,360, 
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A  Sound  Basis  for  Reconstruction 

THK   Government.s,    Federal    and    Provincial,   and 
many  Of  our  municipalities,  have  promised  vigor- 
ous construction   programmes   for  the  season  of 
1919,  and  the  public  and  the  employers  and  em- 
ployees of  the  building  and.  construction  industries  are 
Equally  anxious  that  work  should  be  proceeded  with 
3n  as  extensive  a  scale  as  is  compatible  with  efficient 
ind  economic  administration.     Therefore,  in  the  near 
Ffuture,  there  .«hould  be,  and  it  is  probable  there  will 
tbe,  initiated  many  large  undertakings  of  an  industrial 
land  municipal  nature  and  many  housing  schemes,  all 
)f  which  will  cause  considerable  growth  and  develop- 
{ment  of  the  towns  and  cities  of  Canada. 

This,  on  the  surface,  would  appear  to  be  an  entirely 
ibeneficial  result,  but — let  us  stop  and  consider  the  past. 
fWe  have  seen  growth  and  development,  surely — un- 
tparalleled.  Towns  have  appeared  over  night  and  cities 
|have  developed  as  at  the  wave  of  a  wand.  To-day  a 
lag-stop  on  the  prairie,  to-morrow  a  full-fledged  "city." 
^e  have  seen  all  this  and  we  have  said  that  Canada 
i'as  growing — but  we  have  seen  more.  We  have  seen 
[thriving  communities  fade  away  at  the  first  breath  of 
idversity,  we  have  seen  a  mushroom  growth  of  shack- 


towns  and  slums,  which  are  a  curse  and  an  encumber- 
ance  to  any  municipality,  and  we  have  seen  fire  in 
a  night  wipe  out  whole  towns,  even  whole  districts. 
These  conditions  have  probably  more  than  counter- 
balanced the  rapidity  of  our  development,  and  we 
are  to-day  certainly  no  better  off  than  if  our  growth  had 
been  gradual,  steady  and  conservative.     ' 

Therefore  let  us  consider  the  future  in  the  light  of 
the  past,  and  let  us  build  for  permanence.  Let  us  make 
every  possible  provision  against  fire,  and  let  us  plan 
and  regulate  the  growth  of  our  towns  and  cities  that 
they  will  be  habitable  and  convenient,  and,  to 
•  some  degree  at  least,  beautiful.  We  had  better 
give  workmen  employment  mowing  the  prairie  or 
sifting  the  sands  of  Lake  Ontario's  shores,  than 
erecting  buildings  that  will  be  tiiider  for  starting 
conflagrations,  and  developing  communities  that  will 
be  breeding  grounds  for  disease  and  Bolshevism.  The 
fire  fiend,  the  short-sighted  and  grafting  politician,  the 
real  estate  manipulator,  and  the  jerry-builder,  have 
been  Canada's  worst  economic  foes — let  us  fight  them 
to  a  finish  in  1919. 


Technical  Education  for  the  Apprentice 

THE  boy  is  dependent  on  his  parents  or  guardians 
for  his  start  in  life  and  this  responsibility  should 
not  be  lightly  assumed.  Lack  of  thought  and  in- 
terest on  the  part  of  the  parent  is  responsible  for 
lack  of  interest  and  the  consequent  lack  of  advance- 
ment in  his  work  on  the  part  of  the  boy. 

Comparing  many  of  our  young  mechanics  to-day 
with  the  old-time  journeyman,  we  have  got  to  admit 
that  the  men  turned  out  now,  as  a  class,  are  not  as 
competent  as  were  those  in  the  time  of  our  fathers. 
How  many  carpenters,  for  instance,  among  the  young- 
er men,  can  properly  frame  a  roof  on  the  ground,  can 
lay  out  and  construct  a  well  designed  stair,  or  get  out 
a  window  and  window  frame  from  material  taken  from 
the  lumber  pile?  The  last  may  look  very  simple,  but 
try  it  and  see  how  much  time  and  material  is  wasted  in 
the  efl:"ort. 

This  apparent  lack  of  efficiency  may  be  accounted 
for  by  the  present  apprentice  system  that  does  not  de- 
mand a  certain  amount  of  technical  education  and  train- 
ing as  a  part  of  the  young  man's  apprenticeship.  Many 
of  the  trades  require  a  fairly  comprehensive  technical 
education  to  qualify  a  man  as  a  first  class  mechanic 
and  there  is  no  trade  in  which  technical  education  will 
not  be  of  great  and  lasting  benefit. 

The  inclinations  of  the  boy  will,  more  often  than 
not,  determine  his  future  vocation,  but  he  should  not 
be  started  at  his  trade  and  then  left  to  work  out  his 
own  salvation.  In  the  majority  of  cases  those  re- 
sponsible for  the  young  man's  welfare  are  totally  ig- 
norant of  what  will  be  necessary  to  fit  him  to  fully 
qualify  as  an  expert  in  his  chosen  vocation. 

In  our  larger  cities,  provision  has  been  made  for 
night  classes  in  the  technical  schools.  This  is  all 
right  as  far  as  it  goes,  but  the  average  young  chap  does 
not  feel  like  spending  his  evenings  in  what,  to  him, 
seems  more  or  less  useless  work.  The  study  of  cer- 
tain branches  of  mathematics,  for  instance,  may  ap- 
pear to  be  utterly  useless  to  the  boy,  unless  an  inter- 
esting application  showing  the  value  of  this  science 
in  his  particular  work  is  demonstrated  in  a  practical 
way.  Geometry  and  trigonometry  are  very  often  most 
confusing  subjects,  but  if  it  can  be  shown  not  only 
how  valuable  but  how  essential  the  solution  of  angles, 
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development  of  surfaces,  ])rojection,  etc.,  are  to  young 
meclianics,  an  interest  is  aroused  which  can  I)e  main- 
tained until  the  subject  is  thoroughly  mastered. 

It  should  be  the  endeavor  of  every  trade  to  turn  out 
each  year  young  mechanics  who  are  thoroughly  com- 
petent. The  fact  that  a  young  man  has  spent  a  certain 
number  of  years  at  his  trade  doesn't  always  mean 
comijctence.  Every  mechanic  should  be  able,  not  onlj' 
to  read  drawings  intelligently,  but,  if  necessary,  make 
his  own  drawings.  This  may  appear  to  be  asking  too 
much,  but  it  is  possible,  and  certainly  no  efifort  should 
be  spared  in  an  endeavor  to  secure  this  result. 

The  boy  starting  his  apprenticeship  has  not  had 
suflicient  exi)erience  in  life  to  fully  a])preciate  the  value 
of  education  ;  consequently  some  one  must  do  his  think- 
ing for  him.  This  education  must  be  secured  before 
the  lad  has  got  away  from  the  habit  of  studying  and 
before  he  assumes  obligations  that  demand  all  of  his 
time.  The  apprenticeshi])  course  should  be  laid  out 
so  as  to  include  educational  classes  in  technical  work. 
.Attendance  at  these  classes  should  be  made  compul- 
sory in  order  to  insure  regular  attendance.  To  be  of 
the  most  value  the  work  must  be  practical.  Theoreti- 
cal work  must  not  be  neglected,  but  a  certain  amount 
of  practical  work  should  be  worked  in  with  it  to  de- 
monstrate to  the  pupil  a  practical  application. 

All  instructors  should,  of  necessity,  be  practical 
men,  men  who  have  worked  at  the  trade  and  are 
thoroughly  familiar  with  the  difficulties  to  be  contend- 
ed against.  It  is  only  the  practical  mechanic  that  can 
satisfactorily  instruct  and  hold  the  confidence  of  the 
young  aj^j^rentice. 

Employers,  manufacturers  and  the  various  trades 
and  labor  councils,  as  well  as  individual  mechanics, 
should  unite  in  a  concerted  efifort  to  secure  for  Canada 
a  .system  of  technical  education  in  keeping  with  other 
development  policies  at  present  being  formulated  at 
Ottawa. 


Premier  Hearst  Promises  Ample  Work 
to  Relieve  Unemployment 

SIR  WILLIAM  HEARST,  Premier  of  Ontario,  in 
an  address  before  the  Engineers'  Club,  Toronto, 
last  week,  pointed  out  that  the  construction  work 
which  the  government  proposed  to  undertake 
would  be  sufficient  to  provide  employment  for  all  who 
wanted  it  during  the  transition  to  a  peace  basis.  He 
referred  to  the  great  work  done  by  the  engineers  at 
the  front,  and  said  that  those  at  home  could  also  do 
good  work  towards  jKomoting  the  prosperity  of  the 
country.  To  this  end  he  appealed  for  their  assistance, 
urging  that  the  war  record  of  the  provincial  govern- 
ment was  sufficient  proof  of  its  ability  and  determina- 
tion to  face  the  future. 

The  Premier  emphasized  the  importance  of  the  good 
roads  movement  as  a  means  of  providing  employment 
and  also  of  building  up  agriculture  and  trade.  This 
movement  had  had  to  be  abandoned  by  the  Govern- 
ment during  the  war,  but  now  it  was  the  intention  to 
go  ahead  with  redoubled  energy.  Housing,  he  de- 
clared, was  another  very  essential  undertaking,  to 
relieve  present  congestion,  which  would  at  the  same 
time  take  care  of  thousands  of  workmen.  He  believed 
it  was  a  great  opportunity  for  the  engineer,  and  that 
if  taken  up  at  once  in  a  conservative  manner  by  the 
municipalities,  would  bridge  the  next  three  of  four 
months  with  plenty  of  employment  for  all. 


Building   Trades   League    Urge  Commence- 
ment of  Government  Program 

AT  a  recent  meeting  in  the  Labor  Temple,  'To- 
ronto, J.  Dogget,  president  of  the  Building 
I'rades  League,  .stated  that  there  were  2,000 
men,  members  of  the  nineteen  unions  con- 
nected with  the  trade,  out  of  employment.  He  said 
he  had  heard  a  great  deal  about  reconstruction  work, 
and  that  politicians  had  made  innumerable  promises 
of  providing  work  for  returned  soldiers  and  munition 
workers,  but  nothing  of  a  ])ractical  nature  had  been 
done,  and  it  was  time  for  the  unions  to  wake  up  and 
demand  the  governments  and  the  city  to  get  busy  and 
place  some  orders  for  needed  works.  He  also  declared 
that  the  city  should  start  building  at  least  500  homes 
for  the  workers,  so  that  the  housing  situation  might 
be  relieved  and  rents  reduced.  The  meeting  decided 
to  send  deputations  to  Queen's  Park  and  to  the  City 
Hall  to  interview  the  Premier  and  the  City  Council 
for  the  purpose  of  calling  their  attention  to  the  .seri- 
ousness of  the  outlook  and  to  urge  that  the  construc- 
tion of  works  which  had  been  delayed  by  tiie  war,  be 
proceeded  with  immediately. 


Building  Permits  for  the  Year 

As  indicated  by  the  permits  issued  in  the  thirty- 
five  i)rincipal  cities  of  the  Dominion,  the  value  of 
building  work  undertaken  in  1918  exceeds  that  under- 
taken in  1917  by  something  over  $1,500,000.  Relow  is 
a  list  showing  the  com])arative  figures  for  the  twelve 
months  of  each  year: 

Estimated   Value   of  Building   Permits   Issued   in   the 
thirty-five  principal  cities  of  Canada 

lanuarv    $1,562,637  $1,401,932 

Eebruarv fXll,933  1,682.495 

March 2.133.781  2,461.162 

April 3,005.785  3.231.959 

Mav 4,838,953  3,833.064 

Tune 3.667.3W  4.038.511 

lulv 5,853,834  4,590,461 

.\ugust 5,618.092  3,233,922 

September 2,690,821  2,855.123 

October 2,850,428  3,627,102 

November 2.387,045  2,149,223 

December 1 .640,727  874.689 

Total $36,561,435    $33,979,643 


Thawing  Frozen  Ground 

Frozen  gravel  can  be  thawed  quicker  and  faster 
with  hot  water  than  with  steam,  according  to  a  paper 
recently  presented  to  the  Canadian  Mining  Institute. 
In  the  Yukon  district  the  frozen  gold  l)earing  gravel 
contains  46  ])er  cent,  ice  which,  when  thawed  from 
bed  rock  up,  produces  cavities  undermining  the  strata 
and  causing  it  to  settle  and  break.  A  hollow  steel  rock 
drill  with  cross  type  bit  is  welded  to  a  ^-in.  point  and 
driven  to  bed  rock  where  hot  water  is  discharged 
through  five  3/32-in.  holes.  It  is  revolved  by  hand  and 
driven  b)'  sledges  by  two  men  and  is  estimated  to 
ciTect  a  saving  of  33  1/3  per  cent,  time  and  50  per  cent, 
fuel  over  the  steam  heating  method.  It  is  said  that 
after  the  drill  has  penetrated  part  way  through  a  boul- 
<ler  the  expansion  causes  it  to  split  and  allows  the 
drill  to  drop  through  to  the  bottom. — Contracting. 
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Building  Prospects  in    B.  C. 

By  T.  P.  S.  Twizell,  A.  R.  I.  B.  A.,  Vancouver,  B.  C. 

NOW  that  the  war  is  over  and  peace  in  sit^ht,  is 
there  going  to  be  a  revival  of  the  building  in- 
dustries in  British  Columbia?  This  question 
looms  large  in  the  minds  of  men  of  this  pro- 
\ince  who  are  in  one  way  or  another  connected  with 
tlie   building   trades. 

l'"or  two  years  previous  to  the  war  there  had  been 
depression  in  this  industry,  and  opinions  were  ex- 
pressed that  conditions  had  reached  their  worst  and 
that  any  change  must  be  for  the  better. 

A  wave  of  pessimism  followed  the  outbreak  of  hos- 
tilities and  masters  and  men  looked  forward  to  an  in- 
definite period  of  further  waiting.  However,  it  is  an 
ill  wind  that  blows  nobody  good,  and  this  province, 
with  others,  benefitted  by  the  demand  by  all  the  allies 
for  munitions  and  ships.  The  growing  and  urgent 
need  for  boats  paved  the  way  and  made  possible  in' 
Western  Canada  a  shipbuilding  industry  which  has 
become  of  considerable  size  and  importance. 

The  demand  for  labor  in  this  market  could  not  be 
met  by  those  trained  in  this  particular  description  of 
work  and  recourse  was  had  to  men  who  were  trained 
in  branches  of  labor  of  a  somewhat  similar  kind ;  with 
the  result  that  architects'  assistants  have  found  work 
in  the  draug'hting  office,  and  mechanics  in  all  classes 
of  labor  previously  em])loyed  in  erecting  buildings 
were  engaged  in  the  yards  of  the  several  shi])building 
companies.  The  demand  for  minerals  gave  an  im- 
petus to  mining,  and  some  of  the  important  companies, 
such  as  Granby  Consolidated  Mining  Co.,  undertook 
schemes  of  considerable  size,  for  housing  their  work 
people  and  also  the  erection  of  many  permanent  build- 
ings. Manufactured  products  of  all  kinds  were  sought 
after,  and  this  brought  about  a  demand  for  a  limited 
number  of  small  factory  buildings  which  in  the  main 
have  been  built  of  lumber.  Even  in  the  aggregate, 
however,  this  work  has  not  been  large,  and  although 
it  has  kept  certain  firms  actively  bu.sy  for  longer  or 
.shorter  periods,  yet  it  has  not  affected  the  majority  of 
the  building  contractors  or  material  men  of  the  pro- 
vince. Meanwhile  the  cost  of  living  has  risen  very 
considerably.  Prices  of  materials  of  all  kinds  are  ab- 
normally high,  and  the  cost  of  lumber  has  gone  up 
in  proportion,  so  that  at  the  present  time  the  rates  of 
wages  paid  in  the  shipbuilding  yards  are  as  follows : — 
Unskilled  labor,  $4.13;  carpenters,  $6.00;  ironworkers, 
$8.00;  painters,  $5.50. 

Shipbuilding  may  not  be  a  permanent  industry 
here,  but  at  any  rate  there  is  no  sign  of  its  immediate 
cessation,  and  as  long  as  high  wages  prevail  in  the 
yards,   high  wages  are  likely  to  be  asked   for   in  the 


building  trades. 

Two  questions  now  arise:  (1)  What  demand  is 
there  for  new  buildings?  (2)  To  what  extent  will  the 
present  and  prospective  costs  of  labor  and  materials 
modify  or  check  the  demand  for  new  buildings?  Of 
these  two  questions  the  first  is  perhaps  the  easier  to 
answer. 

There  is  no  indication  of  anything  like  a  building 
boom,  but  there  are  indications  of  a  limited  revival, 
more  especially  in  shipbuilding  centres  where  there 
has  been  a  steady  demand  for  houses.  .\partment 
blocks  also  are  we'll  filled,  while  the  rents  of  all  classes 
of  property  have  gone  up  in  sympathy.  As  a  result 
of  this  situation,  efforts  have  been  made  in  several  dis- 


tricts to  erect  d'.v'iliins.'.H  under  conditions  where  the 
saving  on  the  low  price  of  the  land  will  counterbal- 
arce  the  increased  cost  of  building.  This  has  proved 
successful  in  a  number  of  instances,  although  great 
cauticn  is  being  exerci..ed  as  the  additional  need  for 
accommodation  is  considered  to  be  dependent  upon 
whether  or  not  the  shipbuilding  industry  continues  to 
flourish. 

Lack  of  accommodation  in  apartment  blocks  has 
l)rought  about  a  desire  to  develop  in  this  direction  al- 
so, Ijut  while  in  many  instances  probable  costs  and 
returns  have  been  carefully  considered,  extreme  cau- 
tion is  being  shown  here  also,  for  the  reason  previ- 
ously given.  In  the  neighborhood  of  Vancouver  there 
have  been  built  during  recent  times  several  private 
houses  costing  from  $8,000  upwards,  and  there  is  un- 
doubtedly a  desire  on  the  part  of  other  residents  to 
follow  this  example. 

There  is  no  lack  of  office  accommodation  and  no 
projects  for  erecting  structures  of  this  class  in  the  im- 
mediate future,  except  in  possible  isolated  instances. 
On  the  other  hand,  there  is  a  definite  lack  of  certain 
buildings  of  a  i)ublic  character.  Several  of  the  school 
districts  are  in  need  of  additional  school  house  accom- 
modation. The  city  of  Vancouver  is  preparing  by- 
laws for  an  expenditure  of  nearly  $500,000  for  technical 
and  elementary  school  buildings,  and  this  will  come 
before  the  ratepayer.s  for  confirmation  at  the  forthcom- 
ing municipal  election.  Another  item  to  be  voted  up- 
on is  a  proposal  to  raise  $750,000  for  a  new  city  hall 
and  soldiers'  memorial. 

In  some  of  the  cities  and  towns  there  is  a  class  of 
cheaply  constructed  buildings  which  are  going  out  of 
date.  A  few  years  ago  owners  would  ha\'e  removed 
such  and  replaced  them  with  better  buildings,  but  now 
there  is  evidence  of  an  intention  to  merely  repair  and 
alter  these  properties  and  add  new  store  fronts  in  the 
way  of  improvements.  This  idea  is  also  being  fol- 
lowed in  respect  to  many  of  the  old  houses.  Why  this 
course  of  altering  and  repairing  is  being  pursued,  in- 
stead of  rebuilding,  can  best  be  answered  by  referring 
to  the  second  question  which  was  put — viz. : 

To  what  extent  will  the  present  and  prospective 
costs  of  labor  and  material  modify  or  check  the  de- 
mand for  new  buildings? 

The  high  cost  of  labor  and  materials,  existing  not 
only  at  present,  but  giving  promise  that  such  will  con- 
tinue for  an  indefinite  ])eriod,  is  unquestionably  de- 
terring owners  from  undertaking  building  schemes 
which  would  otherwise  be  started.  The  promise  of 
continued  high  costs  does  not  materially  change  the 
situation,  because  while  rentals  may  be  high  for  a 
time,  yet  under  normal  renting  conditions  a  structure 
which  has  been  erected  at  an  additional  capital  out- 
lay of  35  to  40  per  cent,  cannot  expect  to  successfully 
compete  with  similar  buildings  erected  during  times 
when  prices  were  lower.  In  consequence  it  is  becom- 
ing the  policy  of  private  persons  and  public  and  other 
corporations  to  reduce  their  building  programme  to 
a  minimum  with  the  hope  that  by  delay  they  may 
eventually  obtain  lower  prices. 

In  Vancouver  and  districts  where  school  accommo- 
dation is  urgently  needed,  and  where  in  the  ordinary 
course  of  things  substantial  school  buildings  would  be 
in  course  of  erection  ;  the  trustees,  with  the  approval 
of  the  ratepayers,  have  met  this  want  by  erecting  a 
number  of  temporary  single  room  schools,  built  of 
wood. 

School  buildings  have  been  taken  as  an  example,  as 
the  need  for  such  can  be  very  urgent  and  admit  of  no 
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delay  in  providing  for  the  want.  Public  buildings  of 
(jtlicr  kinds,  although  recjuired,  can  often  be  deferred 
as  being  less  essential  for  the  carrying  on  of  public 
business,  and  there  would  therefore  seem  to  be  little 
likelihood  of  such  being  started  at  times  when  schools 
are  lacing  postponed. 

(Ju  the  other  hand,  there  are  many  people  who  are 
not  |)repared  to  wait  indefinitely  for  building  a  private 
house,  and  some  development  is  expected  in  this  class 
of  work.  With  these  are  manufacturing  and  other 
concerns  which  have  ])rospercd  in  the  war  period,  and 
are  prepared  to  extend  existing,  or  add  new,  premises 
with  a  view  to  increasing  their  business ;  this  class  of 
building  will  therefore  go  on  in  spite  of  cost. 

It  may  be  that  certain  corporations,  such  as  banks, 
insurance  companies,  etc.,  may  act  in  a  patriotic  man- 
ner and  erect  permanent  premises  at  present  prices, 
with  a  view  to  assisting  in  the  providing  of  employ- 
ment for  returned  soldiers,  but  only  time  will  prove 
if  this,  will  be  so. 

It  must  be  recognized  that  this  is  still  an  unsettled 
period,  that  although  the  war  is  won,  yet.  the  future 
is  by  no  means  perfectly  clear.  There  may  be  a  big 
trade  boom  and  prices  go  still  higher  and  so  continue 
for  several  years;  but  it  also  is  ])ossible  that  they  may- 
become  lower,  even  though  not  nearly  to  equal  those 
of  pre-war  times. 

That  there  is  this  element  of  doubt  is  quite  evident 
and  it  seems  to  be  the  intention  of  the  prospective 
builders  of  this  province  to  follow  for  a  little  longer 
the  policy  of  "watchful  waiting." 


Organization   of   Association   of   Canadian 
Building  Industries  Proceeding 

The  work  of  organizing  the  Association  of  Cana- 
dian Building  and  Construction  Industries  is  now  be- 
ing carried  out,  meetings  for  this  purpose  having 
been  held  in  Toronto,  Montreal,  and  Ottawa.  It  is 
proposed  to  divide  Canada  into  districts,  and  the  work 
is  proceeding  along  those  lines. 

Some  delay  has  occurred  in  receiving  the  corrected 
proofs  of  the  stenographic  report  of  the  conference  at 
Ottawa,  but  it  is  expected  that  the  report  will  be  issued 
in  printed  form,  comprising  about  36  pages,  at  the  end 
of  the  present  month.  One  of  the  first  requiretuents 
in  establishing  an  association  of  this  character  is  to 
secure  the  requisite  financial  assistance,  so  as  to  be  in 
a  position  to  appoint  a  permanent  secretary,  etc.  It  is 
proposed  to  ask  those  who  receive  the  report  to  sub- 
scribe to  the  organization  fund  in  amounts  from  ten 
dollars  upwards. 

A  list  of  names  and  addresses  of  contractors  and 
supply  men  is  being  compiled,  but  as  it  is  practically 
impossible  to  get  a  complete  list,  builders  and  supply 
men  who  desire  a  copy  of  this  report  can  secure  it  by 
sending  their  names  and  addresses,  and  also  the  na- 
ture of  their  business,  to  Mr.  A.  H.  Dancy,  1112  C. 
P.  R.  Building,  Toronto,  or  to  Mr.  J.  P.  Anglin,  Ang- 
lin's,  Limited,  65  Victoria  Street,  Montreal. 


Belgian  Reconstruction  Needs 

The  following  is  a  condensed  list  of  materials  re- 
quired for  Belgian  reconstruction  work,  as  mentioned 
in  a  report  of  the  Belgian  Section  of  the  Inter-allied 
Commission : 

Probable  immediate  requirements  for  building 
(tons) :  Copper,  sheets,  bars  and  ingots,  39,000;  brass. 


sheets  and  tubes,  3,500-;  machine  tools,  60,000;  vege- 
table oils,  3,630;  mineral  oils,  4,269;  hawsers,  steel 
cables,  belting,  electric  power  plants  for  colliery  re- 
(|uirements,  pig  iron,  1,012,050;  iron  and  steel,  worked 
and  semi-worked,  825,000. 

Transport  materials  for  railroads,  locomotives, 
trucks,  etc. ;  automobile  transportation  material,  trucks, 
trailers,  cars ;  depot  material,  turntables,  forges,  pits, 
drilling  machines,  jacks,  ets. ;  working  material  for  re- 
construction of  destroyed  buildings  and  |mblic  works; 
builders  and  constructional  work,  crushers,  mixers, 
hoists,  cranes ;  bridges,  locks,  etc.,  pontoons,  chain  and 
accessories;  dredging  material,  dredges,  tugs,  and  car- 
riers, lighters;  canal  equipment,  lighters,  pum])s,  com- 
])ressors,  tugs. 

Machines  for  road  and  construction  work,  scrapers, 
graders,  rollers,  etc.,  boilers,  engines,  pumps,  steam 
shovels. 

Small  tools,  shovels,  picks,  mattocks,  etc. 

Railway  construction  inaterials,  rails  and  accessor- 
ies, tools,  machine  tools,  motors,  signalling  apparatus. 

Agricultural  machinery  requirements  (tons) : 
I'lows,  single,  40,000;  plows,  two  or  more  shares,  20,- 
000;  skimmers,  scarifiers  and  cultivators,  20,000;  har- 
rows, 75.000;  ordinary  rollers,  20,000;  disc  rollers.  10,- 
000;  horse  hoes,  10,000;  potato  plows,  10,000;  seed 
drills,  2,000;  reapers  and  binders,  2,000;  mowers,  2,000; 
horse  forks,  2,000;  horse  rakes,  2,000;  wiiuiowing  ma- 
chines, 50.000;  root  cutters,  10,000;  chaffers.  15.000; 
churns,  .SO.CXX);  carts  and  vans,  100,000. 


The  Manitoba  Branch  of  the  E.  I.  C.  have  appoint- 
ed a  committee  of  five  to  initiate  a  campaign  for  the 
widest  possible  exploitation  of  Manitoba's  possibilities. 
The  members  of  this  committee  are:  J.  G.  Sullivan, 
former  chief  engineer  of  the  Western  Division  of  the 
C.P.R. ;  W.  Smaill,  engineer  on  the  Greater  Winnipeg 
Aqueduct;  J.  AI.  Leamy,  provincial  engineer;  W.  1'. 
Brereton,  city  engineer  of  Winnipeg,  and  W.  J.  Dick. 


A  deputation  representing  the  Toronto  Builders' 
Exchange,  the  Provincial  Builders'  and  Sup])ly  Asso- 
ciation, and  various  other  employers'  organizations, 
recently  interviewed  Premier  Hearst  and  Hon.  I.  B. 
Lucas,  Attorney-General,  to  protest  against  any 
changes  in  the  Workmen's  Compensation  Act,  which 
had  been  jjetitioned  for  by  the  Building  Trades' 
League.  The  amendments  proposed  by  the  League 
were  mentioned  in  the  December  25  issue  of  the  Con- 
tract Record  in  the  report  of  the  dinner-meeting  ar- 
ranged by  Mr.  Dillon.  These  amendments,  in  the 
opinion  of  the  organizations  represented,  were  quite 
unjustifiable,  and  they  were  opposed  to  any  increase 
in  the  proportion  of  compensation  under  the  Act  on 
the  ground  that  it  would  act  as  a  penalty  on  any  pro- 
posed construction  in  this  period  when  it  is  needed. 
The  Premier  promised  that  the  matter  would  receive 
careful  consideration. 


The  representatives  of  thirty  municipalities  on  the 
south  shore  of  the  St.  Lawrence  River  have  passed  a 
resolution  asking  the  Eederal  Government  to  construct 
a  bridge  across  the  St.  Lawrence,  and  to  authorize  the 
Montreal  Harbor  Commissioners  to  proceed  with  the 
work. 


John  Gunn  &  Sons,  of  Winnipeg,  have  the  con- 
tract for  the  erection  of  three  wooden  truss  bridges 
in  the  municipality  «f  Port.ngc  la   Prairie. 
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Aqueduct  Crossing  Under  the  Red  River,  for 

Winnipeg  Water  Supply 

By  Mr.  J.   Armstrong'  

"■    >OR  the  benefit  of  those  readers  who  may  not     Winnipeg,  is  approximately  97  miles.    The  difference 


FOR  the  benefit  of  those  readers  who  may  not 
have  read  the  previous  series  of  articles  in  the 
Contract  Record  of  dates  Pel).  28,  March  7, 
March  28,  April  25,  and  May  2,  1917,  relating 
to  the  construction  of  the  Greater  Winnipeg  Water 
District  Aqueduct,  the  following  brief  synopsis  is 
given  before  taking  up  the  subject  matter  of  this 
heading: 

The  Greater  Winnipeg  Water  District  is  com- 
prised of  the  cities  of  Winnipeg  and  St.  Boniface,  the 
town  of  Transcona  and  portions  of  the  municipalities 
of  St.  Vital,  Fort  Garry,  Assiniboia  and  East  and  West 
Kildonan.  The  area  of  this  district  is  some  92  square 
miles    containing   approximately    250,000    inhabitants. 

The  organization  for  construction  purposes  con- 
sits  of  an  Administration  Board,  composed  of  mem- 
bers of  the  councils  of  the  different  municipalities 
concerned,  under  the  chairmanship  of  the  mayor  of 
the  city  of  Winnipeg. 

The  active  direction  of  construction  is  in  the  hands 
of  two  commissioners  and  the  chief  engineer,  the  pre- 
sent personnel  being  Mr.  R.  D.  Waugh,  chairman,  Mr. 
James  If.  Ashdown,  and  Mr.  W.  G.  Chace,  chief  en- 
gineer. 

The  aqueduct  just  built,  to  supply  this  community 
with  water,  draws  its  supply  from  Shoal  Lake,  a  sub- 
division of  the  Lake  of  the  Woods,  near  the  boundary 
between  Manitoba  and  Ontario.  The  distance  from 
the  Shoal  Lake  intake  to  McPhillips  street  reservoir, 

*Division    Engineer,    Greater    Winnipeg    Water    District. 


Winnipeg,  is  approximately  97  miles.  The  difference 
in  elevation  between  Shoal  Lake  and  the  Winnipeg 
Reservoir  is  approximately  295  feet,  the  intervening 
country  being  of  such  a  nature  as  to  allow  of  this  dif- 
ference in  elevation  being  used  to  produce  a  continu- 
ous gravity  flow  between  these  two  points. 

From  the  Shoal  Lake  intake  for  80  miles  towards 
W^innipeg  the  type  of  structure  used  is  the  horse 
shoe  concrete  arch,  except  for  short  sections,  where 
the  water  is  syphoned  under  rivers,  when  a  circular 
reinforced  concrete  tube  is  used.  The  horse  shoe 
arch  varies  in  size  from  10  ft.  9  in.  x  9  ft.  0  in.  to  6  ft. 
5  in.  X  5  ft.  4  in.,  depending  upon  the  gradient,  the 
line  of  the  aqueduct  having  been  located  so  that  in 
general  the  top  of  the  arch  is  about  the  original 
ground  level  and  the  grade  of  the  line  approximating 
to  the  general  fall  of  the  country. 

This  80  miles  was  designated  to  carry  85,000,000 
gallons  per  day,  and  such  observations  as  have  been 
possible  since  the  water  was  turned  into  the  aqueduct 
in  December,  indicate  that  this  amount  may  be  some- 
what exceeded. 

From  the  western  end  of  this  80  mile  horse  shoe 
section  a  circular  reinforced  concrete  pipe  8  ft.  in  di- 
ameter and  some  4  miles  in  length  is  used  to  deliver 
the  water  to  Deacon,  where  it  is  eventually  designed 
to  establish  a  reservoir  with  a  capacity  of  200,000,000 
gals. 

For  the  handling  of  the  immense  quantities  of  sup- 
plies and   materials   required   for  the   construction   of 
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this  section  just  described  the  District  built  and  oper- 
ated a  standard  gauge  railway. 

From  Deacon  to  the  Red  River,  a  distance  of 
about  9J^  miles,  the  water  is  conveyed  through  a  re- 
inforced concrete  pipe  5  ft.  6  in.  in  diameter,  and 
will  be  under  pressure.  This  pipe,  with  the  aid  of  a 
booster  pump,  will  have  a  capacity  of  50,000,000  gals, 
per  24  hours. 

This  line  was  constructed  by  pre-moulding  the 
pipe  in  sections  8  ft.  in  length  in  a  central  yard  locat- 


poured  along  each  side.  After  being  allowed  to  stand 
for  some  time  to  effect  any  slight  settlement  which 
might  occur,  the  final  concrete  joint  was  made  and  the 
whole  shortly  afterwards  backfilled.  The  type  of  joint 
used  was  that  contained  in  the  patents  of  the  Canada 
Lock  Joint  Pipe  Co. 

Manholes  are  provided  at  intervals  of  about  1,000 
feet,  and  automatic  air  valves  at  points  where  air 
might  accumulate. 

Crossing  the  Red  River 

]*"or  the  ])urpiise  of  conveying  the  water  from  St. 
Boniface  to  Winnipeg  the  jMpe  line  is  conveyed  under 
the  Red  River  dropping  from  the  level  of  the  5  ft.  6 
in.  concrete  pipe  60  feet  through  a  vertical  shaft 
then  through  a  horizontal  tunnel  1030  feet  in  length 
to  the  west  side  of  the  river,  thence  through  a  vertical 
shaft  to  the  level  of  the  pipe  conveying  the  water  to 
McPhillips  Street  reservoir. 

At  the  top  of  each  riser  are  valves  for  the  control 
of  the  flow,  and  at  tha  east  riser  a  .surge  tank  for  the 
purpose  of  equalizing  the  flow  when  valves  are  being 
opened  or  shut. 

Both  shafts  consist  of  reinforced  concrete  caissons 
16  feet  in  diameter,  sunk  through  the  overlying  earth 
to  rock  which  is  met  some  53  feet  below  the  surface. 


Timbering  of  Surge  Tank 
excavation 


Concreting  foundation  piers, 
surge  tank 


ed  at  Transcona,  and  distributing  from  there  along 
the  trench  as  opened,  by  the  District's  Railway. 

The  trench  from  Deacon  to  the  Red  River  averag- 
ed 16  ft.  in  depth  and  11  ft.  in  width,  and  was  ex- 
cavated by  steam  shovels  operated  from  platforms 
straddling  the  trench,  the  material  thus  removed  be- 
ing placed  close  to  one  side,  the  same  shovels  return- 
ing later  to  use  this  material  to  backfill  the  trench 
after  pipe  laying. 

The  underlying  clays,  encountered  in  excavating 
were  found  to  be  of  such  a  plastic  nature  that  a  natur- 
al slope  to  the  walls  of  the  trench  was  out  of  the  ques- 
tion. Vertical  trench  walls  were  therefore  specified 
and  held  in  place  by  piles  driven  at  4  foot  centres  in 
advance  of  the  excavating  shovels,  the  nectessary 
bracing  added  as  the  piles  were  uncovered  by  the 
shovels. 

During  the  season  of  1917  two  camps  were  at  work, 
one  working  from  the  Deacon  end,  and  the  other  from 
a  point  in  St.  Boniface.  In  1918  a  third  camp  was  put 
in  operation  through  St.  Boniface  to  the  Red  River. 
In  this  latter  section  the  Seine  River  was  crossed  by 
depressing  the  pipe  line  to  an  inverted  .syphon. 

For  excavating  purposes  a  row  of  Wakefield  wood- 
en sheet  piling  was  driven  along  each  side  of  the 
trench  and  the  river  water  which  fortunately  remain- 
ed low  throughout  the  season  was  carried  over  in  an 
open  flume.  The  maximum  depth  of  excavation  was 
24  feet  below  water  level. 

The  trench  bottom  was  prepared  for  the  concrete 
pipe  by  first  laying  an  8  in  vitrified  tile  drain  along 
one  side,  then  a  bed  of  gravel  8  in.  in  thickness  care- 
fully consolidated  by  tamping.  The  pipe  was  then 
laid  to  line  and  grade  and  a  continuous  concrete  cradle 


Above — Foundation   piers  and  di.».ii.  .^ui.c   i„;... 
Below — Grillage  floor  support  resting  on  outer  piers 

The  shafts  arc  then  continued  down  into  limestone 
rock  some  25  feet,  the  connecting  tunnel  being  10  feet 
square  in  section. 

The  concrete  caissons  were  .sunk  by  constructing 
them  in  8-foot  sections.  The  first  section  was  cast 
upon  the  surface  of  the  ground  with  a  steel  cutting 
edge.  When  the  concrete  was  sufficiently  set  the 
forms  were  removed  and  excavation  commenced  in- 
side the  caisson,  the  weight  of  the  caisson  carrying  it 
down  as  the  material  was  removed.  As  each  section 
disappeared   below   the   ground   another    section    was 
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cast  on  top  of  it,  proceeding  in  this  manner  until  the 
cutting  edge  of  the  first  ring  struck  the  rock. 

The  walls  of  the  caisson  were  24  in.  in  thickness, 
and  were  formed  in  collapsible  circular  forms,  the 
same  set  of  forms  being  used  on  each  successive  sec- 
tion. 

The  niaterial  met  with  was  all  easily  dug  by  hand 
with  the  exception  of  the  last  10  or  12  feet,  which  de- 
veloped into  a  sort  of  hard  pan  mixed  with  boulders. 
A  moderate  amount  of  water  was  met  with  and  easily 
taken  care  of  by  bailing,  until  near  the  rock,  when  a 
2  in.  Cameron  pump  was  installed.  An  occasional  ten- 
dency for  the  sinking  caissons  to  stick  was  easily  over- 
come by  pouring  water  around  the  outside.  A  few 
minutes  of  this  usually  sufficed  to  start  it  going  again. 

When  first  commencing  the  rock  work  at  the  St. 
Boniface  shaft  considerable  difficulty  was  encounter- 
ed owing  to  the  very  open,  seamy  nature  of  the  lime- 
stone, and  to  the  presence  of  many  pockets  of  white 
clay  found  throughout  the  tunnel  section.  This  open 
seamy  rock  also  allowed  a  great  deal  of  water  to  en- 
ter the  excavation,  so  it  eventually  became  necessary 
to  install  a  4  in.  subnierged  centrifugal  pump,  driven 
by  electrical  power  from  the  surface.  However,  this 
fortunately  controlled  the  water  effectively,  and  no 
need  to  resort  to  compressed  air  was  found,  and  was 
originally  expected. 

With  the  exception  of  the  first  300  feet  next  the 
St   Boniface  end  the  rock  encountered  was  fairly  good. 


Above — Placing  reinforcement,  surge  tank  floor 
Below — Placing  concrete,   surge  tank  floor. 

Some  400  feet  of  the   1,030  was  timbered  to  prevent 
the  falling  of  the  roof  in  these  seamy  localities. 

At  one  point  130  feet  from  the  St.  Boniface  shaft 
the  caving  and  dropping  eventually  disclosed  a  hole 
entirely  through  the  rock  roof  and  occasioned  a  flow 
of  mud  and  v/ater  which  took  a  week  or  ten  days  to 
repair.  This  repair  was  effected  by  additional  timber- 
ing sheeted  to  hold  the  mud  and  sand  and  divert  the 


water  to  the  ,'-ides  of  the  tunnel  when  it  was  led  to 
the  pump 

The  water  way  through  these  shafts  and  tunnel 
is  a  60-inch  cast  iron  pipe,  the  joints  in  the  risers  be- 
ing flanged  and  in  the  tunnel  bell  and  spigot  joints, 
designed  to  caulk  from  the  inside,  the  material  used 
in  caulking  being  hemp  and  lead  wool.  The  joints 
were  caulked  by  first  placing  the  hemp  by  hand  then 
2;/>  inches  of  lead  wool  tightly  driven  with  pneuma- 
tic hammers. 

The  pipes  were  lowered  through  the  east  shaft  by 


Above — Completed  foundation  ring,  surge  tank;  also  shows  outlets 
Below — Surge  tank  walls,   photo   taken   from   concrete  tower 

means  of  a  derrick  on  to  a  low,  wheeled  truck,  in 
waiting  at  the  bottom.  This  truck  ran  on  rails  and  was 
designed  of  such  a  height  as  to  run  the  bell  of  the  pipe 
it  carried  on  to  the  spigot  of  the  previously  laid  one. 
Two  steel  cradles  were  then  placed  under  the  pipe 
with  a  jack  under  each  end  and  the  weight  of  the  pipV^ 
transferred  from  the  truck  which  was  then  withdrawn. 
Wooden  cradles  were  then  placed  and  the  pipe  lower- 
ed on  to  them  and  the  jacks  removed. 

Each  pipe  section  was  8  feet  in  length,  averaging 
in  weight  9,300  lbs.  By  this  method  as  many  as  15 
pipes  have  been  placed  in  an  8-hour  day. 

After  laying  the  tunnel  pipe  the  balance  of  the  sec- 
tion was  filled  with  concrete.  In  order  to  insure  that 
all  space  should  be  completely  filled  with  concrete  a 
series  of  6-inch  well  holes  were  drilled  from  the  sur- 
face of  the  ground  through  the  roof  of  the  tunnel,  and 
the  concrete  poured  from  above  through  this  tremie. 
Through  the  earth  or  clay  overlying  the  rock  the  hole 
was  lined  with  ordinary  well  casing,  but  no  lining 
was  required  through  the  rock.  These  holes  were 
spaced  at  an  average  of  40  feet,  being  sunk  to  a  high 
spot  in  the  roof  nearest  to  such  spacing- 

The  first  stage  was  to  pour  a  concrete  floor  in  the 
tunnel  carefully  finished  to  grade  to  faciltate  the  trans- 
portation and  setting  of  the  cast  iron  pipe.   After  plac- 
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inj^  the  pipe  and  the  joints  caiilked  or  jiartly  caulked 
the  tiiiiiiel  w;is  hulkheaded  off  in  sections  of  a])proxi- 
mately  40  feet  and  concrete  poured  down  throujai^h  the 
treniies  until  the  pipe  was  covered  from  6  inches  to 
12  inches,  which  usually  brought  the  ct>ncrete  surface 
within  ]<S  inches  of  the  tunnel  roof.  Men  were  kept 
working  in  the  concrete  along  each  side  of  the  pipe  as 
long  as  j)ossihle,  usually  to  within  3  feet  of  the  roof, 
finally  backing  out,  shf)ving  the  concrete  back  to  as 
great  a  lieight  as  possible  to  maintain  it  as  they  re- 
tired. 

I""or  the  final  sealing  of  the  tunnel  this  last  18 
inches  was  bulkheadcd  off  in  sections  of  approxi- 
mately 120  feet  or  three  holes,  the  concrete  then  pour- 
ed down  the  two  end  holes,  leaving  the  centre  hole 
as  an  observati<jn  station.  In  every  case  when  the  two 
outer  holes  were  filled  the  concrete  rose  in  the  centre 
hole  to  within  a  few  feet  of  the  same  level,  thus  show- 
ing a  practically  hydrostatic  action  and  indicating  the 
thoroughness  with  which  all  cavities  must  have  been 
filled.      The  concrete  head  was  from   55  to  75   feet, 


Completed  surge  tank 

the  resultant  pressure  being  clearly  evinced  by  the 
s(|uirting  of  concrete  grout  from  cracks  in  the  bulk- 
heads. 

The  bulkheads  mentioned  in  the  first  stage  were 
plank  as  they  had  to  withstand  no  great  pressure,  but 
for  the  sealing  process  concrete  bulkheads  were  used 
and  constructed  from  two  to  four  feet  thick  upon  the 
first  stage  concrete  when  it  was  sufficiently  set.  These 
concrete  bulkheads  or  dams  in  setting  sometimes 
shrank  away  from  the  rock  roof  slightly  and  as  men- 
tioned above  the  pressure  from  the  sealing  process 
caused  the  grout  to  spurt  through  these  cracks  until 
they  became  clogged. 

The  concrete  poured  through  the  tremies  for  the 
first  stage  work  was  made  from  an  aggregate  having 
no  larger  stones  than  j^S-in.,  and  was  the  same  as 
used  in  the  manufacture  of  the  concrete  pipe  between 
Deacon  and  the  Red  River. 

'J'he  concrete  was  poured  moderately  wet  and  col- 
fected  in  a  specially  designed  chute  at  the  bottom  of 
the  treniie  to  prevent  segregation.  The  mixture 
used  was  one  of  cement  to  four  of  aggregate,  and  re- 
(|uired  about  23  gals,  of  water  to  the  yard. 

For  the  scaling  process  the  aggregate  used   was 


not  coarser  than  a  very  coarse  sand  poured  somewhat 
wetter  than  the  |)revious  mixture,  and  in  the  pro])or- 
tions  (jf  one  cement  to  three  aggregate. 

These  mixtures  were  made  rich  in  cement  with 
the  object  of  obtaining  a  dense  concrete  found  ad- 
vantageous in  resisting  the  action  of  alkaline  salts  so 
detrimental  to  concrete  in  this  country. 

This  concrete  filling  was  continued  up  the  shafts 
to  the  level  of  the  rock  surface.    From  the  rock  sur- 


Above- 
Below- 


-Curing  pipe  before  transporting  to  trench 
■General  view,  one  of  concrete  pipe  yards 


face  to  the  vahe  chambers  was  backfilled  outside  the 
])ipe  sections  with  gravel. 

The  surge  tank  for  the  regulation  of  the  flow  con- 
sists of  an  inner  tank  25  feet  in  diameter  with  a  capa- 
city of  150,000  imperial  gallons,  with  the  overflow 
47  feet  above  the  inlet,  spilling  entireh-  around  the 


60  in.  cast  iron  pipe  used  under  Red   River 

tank  between  two  concrete  walls  15  inches  thick  of  re- 
inforced concrete  and  s()aced  2  ft.  6  in.  apart.  The 
third,  or  outer  wall  is  of  brick  and  stone  spaced  2  ft. 
6  in.  apart.  The  third  or  outer  wall  is  of  brick  and 
stone,,  spaced  2  ft.  9  in.,  and  will  enclose  the  steam 
coils  of  the  heating  plant. 

These  three  walls  arc  carried  on  a  heavilv  reinforc- 
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ed  concrete  foundation  ring  which,  in  turn,  rests  upon 
the  floor,  which  is  also  heavily  reinforced,  the  whole 
structure  being  carried  on  9  in.  concrete  piers  4  ft.  6 
in.  in  diameter,  resting  on  the  rock. 

The  main  excavation  to  the  top  of  the  foundation 
caissons  was  carried  down  51  feet  in  diameter  and  26 
feet  below  the  surface  the  timbering  being  formed  in 
a  sixteen  sided  figure  with  the  waling.s  mitered  and 
spaced  about  5  feet  apart.  This  was  found  sufficiently 
stiff  to  hold  without  the  use  of  strut  bracing  and  left 
the  whole  interior  area  free  for  working  operations. 

The  caissons  were  excavated  by  placing  circular 
forms,  held  in  place  by  iron  caisson  rings  as  excava- 
tion progressed.  As  the  concrete  was  placed  these 
rings  were  removed  and  the  planking  left  in  place. 
The  concrete  for  the  caissons,  floor  and  foundation 
ring  was  mixed  in  a  .)4  yard  mixer  on  the  surface  and 
lowered  into  place  in  buckets  operated  by  a  derrick. 

The  two  inner  concrete  walls  were  poured  simul- 
taneously, using  forms  permitting  of  rings  about  7 
feet  in  height,  being  poured  at  each  operation,  these 
forms  being  jacked  up  after  each  successive  pouring. 
After  the  concrete  reached  the  ground  level  a  tower 
was  erected  at  the  mixer,  90'  feet  in  height,  and  the 
concrete  hoisted  from  the  mixer  and  delivered  from 
this  tower  through  chutes  and  tremies  to  its  location 
in  the  walls. 

From  the  west  shaft  to  the  McPhillips  Street  Re- 
servoir, known  as  Contact  65,  a  reinforced  concrete 
])ipe  48  inches  in  diameter  was  used  similar  in  con- 
struction to  that  used  Ijetween  Deacon  and  the  Red 
River.  The  operations  of  trench  excavation,  ])ipe  lay- 
ing, etc.,  were  generally  also  similar  with  such  modi- 
fications as  were  necessary  to  meet  the  conditions  of 
restricted  space  to  work  in.  Additional  j)roblems  were 
also  met  in  dealing  with  house  connections  to  sewers 
and  water  mains,  crossing  street  railway  tracks,  etc., 
all  of  which  were  overcome  with  little  inconveniece 
to  the  public,  in  fact  a  surprisingly  small  number  of 
people  seemed  aware  of  the  fact  that  the  main  trunk 
af  the  Greater  Winnipeg  water  supply  was  being  laid 
through  the  heart  of  the  city. 

The  water  is  discharged  into  the  reservoir  by  two 
36  in.  cast  iron  branches  leading  from  the  concrete 
main,  each  branch  discharge  being  controlled  by  a 
gate  valve. 

Just  preceding  the  branching  a  Venturi  meter  is  in- 
stalled having  a  28  in.  throat  and  the  necessary  auto- 
matic recording  apparatus. 

Before  putting  into  service  the  line  from  Deacon 
to  McPhillips  Street  was  filled  with  water  and  sub- 
jected to  a  test  under  40  lbs.  pressure. 

The  contract  specifications  allowed  a  maxiinum 
leakage  of  9,000  gallons  per  mile  per  24  hours,  and  the 
test  showed  a  satisfactory  margin  better  than  this. 


Mr.  Leifur  Magnusson's  Address  on  Housing 

ON  the  afternoon  of  January  10,  by  arrangement 
with  the  Department  of  Social  Service  of  the 
University  of  Toronto,  Mr.  Leifur  Magnus- 
son,  of  Washington,  delivered  an  address  in 
the  Biological  Building  of  the  University,  on  the  all- 
important  question  of  housing.  Mr.  Magnusson,  who 
is  connected  with  the  U.  S.  Department  of  Labor,  has 
been  engaged  in  dealing  with  this  problem  for  the 
U.  S.  Government. 

The  chairman  of  the  meeting.  Professor  Mavor,  in 
introducing  the  speaker,  made  some  interesting  re- 
marks as  to  the  situation  in  Canada.    One  circumstance 


that  had  helped  to  produce  the  present  conditions  was 
the  relatively  greater  growth  in  urban  than  in  rural 
districts,  and  what  marked  a  great  difference  between 
conditions  here  and  in  other  countries,  was  the  ten- 
dency of  working  men  to  own  their  own  homes.  In 
Toronto,  a  survey  made  some  years  ago  showed  that 
about  50  per  cent,  of  the  population  were  home-owners. 
This  circumstance  made  it  desirable  that  there  be 
ground  around  a  house,  but  this  was  far  from  eco- 
nomical in  centres  of  population,  owing  to  the  greater 
cost  of  streets,  sewers,  etc.  This  same  circumstance 
was  a  means  of  preventing  workmen  from  moving 
from  one  town  or  city  to  another.  There  has  also  been 
very  little  inducement  for  the  investor  to  put  his  money 
in  houses  for  rent,  particularly  in  the  cheaper  class, 
because  of  the  uncertain  demand,  the  relatively  high 
taxation,  and  serious  depreciation. 

Mr.  Magnusson,  in  opening,  pointed  out  that  he 
had  been  engaged  since  1916  in  making  a  survey  of 
housing  by  employers  for  the  Department  of  Labor. 
The  war  had  revealed  the  housing  problem,  not  as  a 
temporary  emergency,  but  as  something  chronic.  It 
was  a  peculiarity  that  the  supply  is  usually  greater  than 
the  demand  for  the  most  costly  class  of  houses,  but  in 
the  cheaper  class,  suitable  for  the  workingman,  the 
reverse  is  true.  To  those  in  touch  with  the  situation 
ihe  shortage  had  been  a])parent  even  since  1913.  A 
normal  expenditure  in  peace  time  of  one  billion  dollars 
shrank  to  one  tenth  that  amount  in  1917.  The  first 
official  body  to  take  the  question  up  was  the  Advisory 
Council  of  National  Defence,  and  afterwards  the  hous- 
ing was  delegated  to  the  Department  of  Labor.  In 
May,  1918,  a  bill  was  passed  authorizing  the  president 
to  form  a  housing  bureau,  and  later  the  United  States 
Housing  Corporation  was  formed  under  the  Depart- 
ment of  Labor.  Altogether,  by  July  8,  1918,  there  was 
$110,000,000  appropriated  by  the  Department  of  Labor 
for  housing,  and  an  additional  $50,000,000  by  the  Ship- 
])ing  Board. 

Mr.  Magnusson  said  he  believed  a  mistake  had  been 
made  in  not  concentrating  the  administration  of  this 
work  of  providing  housing  in  one  body.  The  United 
States  Housing  Corporation,  he  j)ointcd  out,  had  taken 
five  different  ways  of  relieving  the  situation:  (1)  By 
making  investigations  to  make  available  housing  ac- 
commodation which  was  unoccupied;  (2)  By  connect- 
ing by  transportation  facilities  sections  where  housing 
was  available  with  those  in  which  there  was  a  short- 
age;  (3)  By  encouraging  private  capital;  (4)  By  aiding 
in  the  distribution  of  labor  in  such  a  manner  as  to  make 
use  of  all  available  housing;  (5)  By  the  construction  of 
houses  and  apartments.  The  fifth  measure  was  the 
principal  object  of  the  corporation,  but  it  was  only  re- 
sorted to  when  the  other  means  had  failed. 

One  of  the  principal  divisions  of  the  corporation  was 
the  Home  Registration  Service.  It  was  its  purpose  to 
make  available  such  housing  as  was  available  in  any 
community.  It  had  frequently  been  able  to  solve  the 
difficulty  by  the  provision  of  transportation.  Trans- 
l)ortation  companies  had  been  assisted  financially,  and 
in  certain  cases  ferry  boats  had  been  put  in  service, 
and  where  rates  were  high  the  fare  was  reduced  and 
the  corporation  paid  the  balance. 

It  was  only  where  other  means  had  failed  that  the 
corporation  bought  land  and  built  houses.  Dormitories 
were  only  employed  where  speed  was  the  first  con- 
sideration and  the  industry  with  which  they  were  con- 
nected of  a  temporary  character. 
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Daylight  vs.  Sunlight  in  Sawtooth  Roof 

Construction 


By  W.  S.  Brown,  Assoc.  Mem.  A.  S.  M.  E. 


MANY  processes  of  manufacturing  require  for 
best  results,  natural  illumination  consisting 
of  sufficient  and  well-diffused  daylight  with, 
at  the  same  time,  however,  the  important 
limitation  that  little  or  no  direct  sunlight  shall  fall  u])- 
on  the  working  plane. 

That  is,  there  is  a  sharp  disinction  between  daylight 
and  sunlight  and  their  relative  desirability.  The 
former  consists  of  illumination  by  reflected  and  re- 
fracted light,  properly  designed  fenestration,  resulting 
in  an  evenly  distributed,  well-diffused  light  with  con- 
sequent lack  of  sharp  shadows  and  contrasts.  The  lat- 
ter, or  illumination  by  direct  sunlight,  is  objectionable 
for  many  reasons  of  varying  relative  importance,  such 
as  the  following:  Its  heating  effect,  especially  in  warm, 
southern  climates;  its  color,  which  has  a  sensation 
value  containing  a  greater  ])roportion  of  red  rays  than 
daylight ;  its  actinic  effect  upon  materials  used  in  man- 
ufacturing processes;  and  the  fact  that  it  is  unidirec- 
tional and  of  excessive  intensity,  resulting  in  glare, 
sharp  shadows  and  contrasts. 

Diffusion  of  daylight  in  sawtooth  buildings  is  ob- 
tained by  placing  the  sawteeth  so  that  the  glass  or 
lighting  area  faces  the  northern  sky ;  sufficient  in- 
tensity being  dei:)endent,  among  other  things,  upon  the 
size  and  slope  of  the  lighting  area.  Evenness  of  dis- 
tribution is  procured  by  properly  apportioning  the 
lighting  areas.  The  amount  of  direct  sunlight  admit- 
ted daily,  the  time  of  its  admission,  and  its  duration 
are  evidently  dependent  ujion  three  considerations,  the 
last  two  of  which  may  be  varied  within  certain  ])rac- 
tical  limits.  They  are  (a)  The  day  of  the  year,  deter- 
mining as  it  does  the  sun's  path  across  the  sky ;  (b) 
The  direction  in  which  the  lighting  area  faces  as  re- 
gards the  points  of  the  compass;  (c)  The  slope  of  the 
lighting  area. 

For  a  given  lighting  area,  a  variation  in  its  slope 
is  accompanied  by  a  very  appreciable  change-  in  the 
amount  of  daylight  admitted,  as  will  be  demonstrated 
later.  That  is,  as  the  pitch  of  the  lighting  area  is  made 
steeper,  the  amount  and  duration  of  direct  sunlight 
entering  the  building  is  lessened,  and  at  the  expense  of 
the  general  illumination.  Conversely,  as  the  slope  of 
tl)e  lighting  area  is  decreased,  the  inten.sity  of  daylight 
is  correspondingly  increased,  but  there  also  is  concur- 
rent therewith  a  greater  amount  and  duration  of  direct 
sunlight. 

The  question  then  becomes:  How  steep  should  this 
slope  be?  What  is  the  proper  balance  between  the  two 
contending  requirements  of  little  sunlight  and  much 
daylight?  .A.lso  at  what  time  of  day  will  the  direct 
solar  rays  fall  upon  the  working  plane,  in  what  loca- 
tions and  volume,  and  for  how  long  a  period? 

Naturally,  no  general  answer  can  be  given  to  these 
questions.  Each  individual  problem  should  be  worked 
out  only  after  careful  study  has  been  made  of  the  par- 
ticular conditions  and  requirements  which  have  to  be 
met,  not  excluding  fir.st  cost.  In  the  Southern  states, 
for  example,  the  tendency  is  to  adopt  a  more  nearly 
vertical  lighting  area  than  in  the  northern  part  of  the 
United  States  or  Canada,  on  account  of  the  greater  al- 
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titude  of  the  sun  and  its  intense  heat.  Occasionally  it 
has  been  found  advantageous  to  .so  locate  machinery 
as  to  avoid  any  direct  sunlight  during  the  working 
hours. 

^^'ith  a  view,  therefore,  to  clearing  up  such  ques- 
tions as  these,  the  writer's  firm,  F.  P.  Sheldon  &  Son, 
undertook  to  work  out,  in  conjunction  with  what  em- 
pirical data  they  already  had,  a  rational  method  of 
design  for  sawtooth-roof  construction. 

The  subject  is  necessarily  divided  into  two  closely 
related  parts,  the  first  concerning  direct  sunlight,  its 
amount,  time  of  admission,  duration  and  location  on 
the  working  plane;  the  second  part  relating  to  inten- 
sity of  daylight  upon  the  working  plane. 

Part  I.  The  Orientation  of  Sawtooth  Buildings  and  the 
Slope  of  the  Lighting  Area  as  Related  to  the  Require- 
ments of  Least  Direct  Sunlight 
In  the  practical  problem  of  the  sawtooth  roof,  the 
eflective  slope  or  vertical  angle  of  the  lighting  area, 
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on  account  of  projecting  jets,  gutters,  and  sash  rails, 
and  the  interference  of  roof  rafters,  etc.,  is  greater  than 
the  pitch  of  the  glass  itself.  This  often  amounts  to  as 
much  as  7'  or  10°.  Similarly  the  horizontal  angle  or 
bearing  of  the  lighting  area  with  resjject  to  the  sun's 
rays  may  be  greater  or  less  than  the  normal  angle  on 
account  of  projecting  vertical  sash  bars,  etc.  This  dif- 
ference often  amounts  to  as  much  as  5°  or  8°. 

The  position  of  the  sun  at  any  given  time  depends 
upon  the  latitude  of  the  place,  time  of  day,  and  calen- 
dar date,  and  may  be  obtained  from  standard  altitude 
and  azimuth  tables.  Knowing  this,  the  time  of  admis- 
sion and  duration  of  direct  sunlight  for  any  day  of  the 
year  may  be  calculated  as  follows: 

In  Fig.  1,  let  the  plane  determined  b\-  the  three 
points.  A,  C  and  D  represent  the  lighting-area  plane, 
and  let  points  A,  B  and  E  define  a  plane  parallel  with 
the  horizon.  These  two  planes  intersect  in  line  AF. 
The  acute  angle  v  is  then  the  effective  slope  or  vertical 
angle  of  the  lighting-area  plane.  Also  let  line  .AB  re- 
present the  horizontal  direction  or  bearing  of  the  sun 
with  respect  to  the  building  at  any  assumed  calendar 
date  and  time.  That  is,  angle  h  =  the  difTcrence  be- 
tween the  sun's  true  bearing  or  azimuth  and  the  true 
corrected  bearing  i»r  azimuth  of  the  lighting — area 
ridges,  each  azimuth  being  read  easterly  or  westerly  or 
westerly  from  north,  according  to  whether  morning  or 
afternoon  conditions  are  being  computed. 

Now  pass  plane  ABC  through  AB  perpendicular  to 
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plane  ABE,  cutting  the  lighting-area  plane  ACD  in 
line  CD.  By  construction  this  plane  also  contains  the 
sun's  altitude  line  through  point  A.  Consequently,  it 
is  evident  that  if  vertical  angle  x  is  greater  than  the 
altitude  of  the  sun,  a  condition  of  total  shade  exists 
within  the  building  at  the  given  time.  And  contrari- 
wise, if  X  is  less  tlian  the  solar  altitude,  the  sun  is  in 
front  of  the  plane  of  the  lighting  area  and  some  direct 
sunlight  is  entering  the  building. 

Now,  to  find  X  in  terms  of  v  and  h  (see  Fig.  1), 
AE  =  ED  cot  V 
and  AB  =  ED  cot  x 

AE 

and      cos  (90  —  h)  = . 

AB 
Substituting  in  the  last  equation  the  values  of  AE  and 
AB. 

cot  \- 

cos  (90  —  h)  = 

cot  X 
cot  V 


whence,  sin  h  = 

cot  X 

and  tan  x  =  sin  h  tan  v (1) 

From  the  above  equation,  exact  informatio'n  may  be 
obtained  as  to  the  time  of  admission  of  direct  sunlight 
and  the  number  of  hours  of  its  duration.  The  follow- 
ing example  illustrates  the  method  of  procedure : 

Example  1.  Given,  a  sawtooth  building  located  in 
north  latitude  36°.  Orientation  of  building  is  such  the 
azimuth  of  sawtooth  ridges  =  90°  08'  E.  Angle  of 
glass  =  73°.  Required,  to  find  sunlight  conditions  on 
June  10  (sun's  declination  23°  No.) 

By  inspection,  according  to  azimuth  tables,  sunlight 
will  enter  the  building  from  sunrise  until  at  least  9.20 
a.m.  a|)parent  time,  because  the  sun's  azimuth  up  to 
that  time  is  less  than  that  of  the  sawtooth  ridges.  The 
method  now  consists  in  finding  by  trial  at  what  time 
the  sunlight  entirely  disappears  from  the  shed. 

Assume  10.20  a.m.,  at  which  apparent  time,  accord- 
ing to  the  tables,  the  sun's  azimuth  =  114°  08'  E.,  and 
its  altitude  64°  46'.  Now,  v  =  73°  plus  a  correction 
for  projecting  jets,  gutters,  etc.,  as  previously  ex- 
plained. (This  may  be  found  from  detailed  section  of 
building  and  will  here  be  assumed  as  7°.)  Then  v  = 
73"  +  7°  =  80°.  Applying  the  correction  as  explained 
above : 

h  =  114°  08'  —  (99°  08'  ■—  5°)  =  20°. 
Substituting  in  Equation  (1), 

tan  X  =  sin  20°  tan  80° 
whence  x  =  62°  43'. 

Since  x  is  0°  31'  greater  than  the  solar  altitude,  it 
greater  than  x.  a  small  angle  of  sunlight  is  entering 
the  shed.  The  above  process  may  be  repeated  with  a 
slightly  larger  assumed  value  of  h,  with  the  result  that 
within  a  few  minutes  all  direct  sunlight  will  be  found 
to  be  entirely  excluded  from  the  building.  ^    _____ 

To  obtain  afternoon  conditions,  the  operation 
should  be  further  continued  until  such  time  as  sunlight 
is  found  to  re-enter.  In  this  case,  instead  of  assum- 
ing the  time  and  computing  h,  the  reverse  method  will 
be  pursued  and,  as  a  further  short  cut,  it  may  be  rea- 
soned that  since  the  lighting  area  faces  slightly  toward 
the  east  (that  is,  N,  9°  8'  E.),  h  at  the  transition  period 
will  be  less  than  in  the  morning. 

The  westerly  azimuth  of  the  sawtooth  ridge  is  now 
used  for  reference  with  the  tables  and  equals  90°  0'  — 
9°  8'  =  80°  32'.  Try  h  =  6°,  at  which  time  the  sun's 
azimuth  becomes  (80°  52'  —  5°)  -f  6°  =81°  52'.  the 


apparent  time  being,  from  the  tables  4.34  p.m.,  and  the 
sun's  altitude  being  from  the  tables  30°  10'.  From 
Equation  (1). 

tan  X  =  sin  6°  tan  80° 
whence  x  =  30°  41' 

Since  x  is  0°  31'  greater  than  the  solar  altitude,  it 
is  evident  that  no  direct  sunlight  is  entering.  How- 
ever, this  angular  difference  is  very  slight  and  if  the 
computations  were  carried  on  a  step  further  sunlight 
would  be  found  to  come  in  approximately  five  minutes 
later. 

In  this  case  then,  on  June  10  a  condition  of  total 
shade  exists  within  the  building  from  approximately 
9.20  a.m.  until  4.30  p.m.,  apparent  time.  Where  the  ap- 
parent time  is  different  from  standard  time,  the  proper 
allowance  should,  of  course,  be  made.  Furthermore, 
an  additional  correction  must  be  applied  in  places 
where  the  daylight  saving  plan  is  in  effect. 

Generally  it  will  be  found  advisable  to  solve  a  given 
problem  for  at  least  two  sets  of  conditions,  that  of  the 
longest  day  of  the  year  (June  21,  declination  23><^°  N.) 
and  the  average  day  of  the  year  (March  21  and  Sept. 
23,  declination  0°). 

In  the  exam])le  above,  it  will  be  noted  that  the  dura- 
tion of  total  afternoon  shade  is  4  hr.  and  34  min.  and 
is  considerably  greater  than  the  duration  of  morning- 
shade,  which  is  only  2  hr.  and  40  min.  This  is  due  to 
facing  the  lighting  area  slightly,  (9°  8')  toward  the  east, 
and  suggests  quite  a  range  of  possibilities  as  regards 
orientation. 

By  applying  the  principles  of  descriptive  geometry, 
the  amount  and  location  of  direct  sunlight  at  any  given 
time  may  be  obtained,  if  desired,  by  finding  the  lines 
in  which  the  solar  rays  through  the  top  and  bottom 
limits  of  the  lighting  area  intersect  the  working  plane 
— the  direction  of  these  rays  being  taken  from  altitude 
and  azimuth  tables.  It  may  also  in  this  case  be  neces- 
sary to  include  the  cfl^ect  of  side  walls,  division  walls, 
etc. 

For  convenience,  Table  1  is  appended,  giving  dif- 
ferent values  for  x  for  assumed  values  of  h  as  applied 
in  the  second  method  of  Example  1.  Its  use  makes 
unnecessary  any  reference  to  trigonometrical  tables, 
unless  closer  results  are  desired,  for  angles  not  given. 

Table  I. 
Showing  Values  of  (x)  in  Terms  of  (h)  and  (v) 

X  for  V  X  for  V  .\  for  v  x  for  v 

h°.               =70°.  =75°.  =78°.  =80°. 

3                8°   11'  11°   03'  13°   50'  10°   30' 

5              13°   28'  17°   59'  22°   18'  26°   16' 

7              18°   29'  24°   28'  29°   52'  34°   36' 

10               25°    30'  32°    57'  39°    24'  44°    32'. 

15              35°   28'  44°   01'  50°   40'  55°   44' 

20              43°   15'  51°   55'  61°   05'  62°   43' 

25              49°   15'  57°   36'  63°   20'  67°   22' 

30               53°    59'  61°   49'  66°    59'  70°    34' 

35               57°    36'  64°    58'  69°    41'  73°    56' 

40               60°    30'  07°    22'  71°   42'     .         74°    40' 

50               64°    30'  70°   43'  74°   30'  77°    03' 

GO              67°    15'  72°   48'  76°   12'  78°  30' 

TO               68°    49'  74°   05'  77°    18'  79°    22' 

80              69°   44'  74°   47'  77°   50'  79°   53' 

90              70°   00'  75°   00'  78°   00'  80°   00' 


A  committee  compo.=ed  of  representatives  of  ad- 
vertising clubs,  the  Canadian  Manufacturers'  Associa- 
tion, the  Toronto  Board  of  Trade,  the  Rotarj^  Club, 
and  various  other  associations  has  been  formed  for  the 
purpose  of  laying  the  foundation  of  a  publicity  cam- 
paign to  be  launched  shortly  to  advertise  Toronto. 


70 


THE    CONTRACT     RECORD 


January  22,  1919 


Recent   Harbor   Improvements  at  Hamilton 

By  John  Taylor.  C.  E. 


Wri'll  the  object  of  completing  the  construc- 
tion of  the  existing  Harbor  Commission 
wharf  wall,  (locally  called  the  Revetment 
wall),  and  the  reclamation  of  the  enclosed 
area  behind  the  wall,  the  contract  was  awarded  early 
in  1913  for  an  extension  to  the  wall  1,600  feet  long, 
and  about  400,000  cubic  yards  of  dredging  and  filling. 
The  wall  existing  at 'that  date,  shown  on  Figure 
No.  1,  was  about  1,00  feet  of  Ferguson  Ave.,  running 
in  a  direction  approximately  parallel  to  the  city  water 
front.  This  existing  section  built  about  1905,  consist- 
ed of  a  wall  built  with  wood  pile  bents  faced  with 
steel  sheet  piling  30  feet  long  to  retain  the  dredged 
fill  placed  behind  the  wall,  and  finished  from  lake  zero 
level  upwards  with  a  concrete  block  and  mass  con- 
crete superstructure.  The  bents  were  driven  about  10 
feet  apart,  five  piles,  30  feet  long  to  each  bent,  spaced 
to  give  a  width  of  bent  16  feet  long  crossways  to  the 
wall.  Square  timbers  12  inches  by  12  inches  in  sec- 
tion were  bolted  to  each  side  of  the  pile  bents  to  form 
a  seat  for  the  concrete  blocks.  Timber  stringers  tie  the 
bents  together  longitudinally  and  sway  bracing  is 
bolted  on  each  side  of  the  bents  to  stiffen  them  against 
side  pressure  against  the  wall.  The  steel  piles  are 
carried  up  to  the  roadway  level,  which  is  about  5  feet, 
6  inches  above  lake  zero  level,  and  are  bolted  to  the 
timber  stringers  attached  to  the  piles  under  water,  and 


the  area  has  been  reclaimed  by  using  it  as  a  city  re- 
fuse dunij). 

With  the  exception  of  a  strip  100  feet  wide,  imme- 
diately behind  the  wall  which  is  retained  for  dockage 
purposes,  the  area  behind  this  portion  of  the  wall  is 
owned  by  the  City  of  Hamilton  and  has  been  convert- 
ed into  a  public  park. 

The  new  section  of  wall,  work  on  which  was  com- 
menced early  in  1913,  extends  for  about  500  feet  east- 
ward from  the  line  of  Ferguson  Ave.  to  the  continu- 
ation of  the  line  of  Wellington  Street.  At  this  point  it 
turns  at  approximately  a  right  angle  and  runs  shore- 
ward for  a  distance  of  about  1,100  feet  to  the  east  side 
of  Wellington  Street.  The  500  feet  above  referred  to 
and  a  length  of  400  feet  from  the  angle  shorewards  is 
faced  with  Lacakawanna  steel  sheet  piling  of  heavy 
arched  web  section  30  feet  long  with  each  tenth  pile 
40  feet  long,  the  total  weight  of  .steel  piling  used  be- 
ing about  one  and  a  quarter  million  pounds.  This  sec- 
tion of  wall,  (see  drawing  No.  2),  is  of  the  same  gen- 
eral design  as  the  original  part  built,  with  the  excep- 
tion that  the  steel  piling  is  of  a  diiTerent  type,  and  40 
foot  piles  are  introduced  at  intervals.  The  wood  piles 
in  the  supporting  pile  bents  are  also  longer  on  account 
of  the  softer  nature  of  the  bottom,  running  up  to  55 
feet  long  in  some  cases,  with  16-inch  diameter  butts 
and  8-inch  diameter  tops.  A  change  was  also  made  in 


Part  Plan  and  elevation  of  revetment  wall,  Hamilton,  Ontario. 


also  to  the  concrete  superstructure.  The  sheet  piling 
is  of  the  built-up,  riveted  type  called  Friedstedt  Pil- 
ing, which  was  in  common  use  before  the  advent  of 
the  unit  rolled  steel  piling  sections  now  universally 
in  use.  Two  continuous  10  in.  by  12  in.  oak  fenders 
are  belted  on  the  face  of  the  steel  piling  above  the 
water  level. 

Fill  from  the  front  was  j)laced  behind  the  wall  in 
this  first  section  built  by  a  floating  clam  shell  derrick, 
and  then  levelled  off,  and  a  considerable  portion  of 


the  design  which  added  very  materially  to  the  difficul- 
ty of  constructing  the  wall  compared  to  the  first  part 
built.  The  pile  bents  in  the  new  section  are  cut  off 
and  capped  at  a  depth  of  1  foot  9  inches  below  lake 
zero  level,  which  necessitated  the  framing  of  the  tim- 
ber and  bolting  the  piling  in  water  ranging  from  2j^ 
feet  to  20  feet  in  depth,  depending  on  the  lake  level, 
which,  of  course,  fluctuates  throughout  the  year 
Anyone  with  practical  experience  of  this  kind  of  work 
will  appreciate   what   this   difference    means  in   con- 
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structing  what  is  practically  a  heavy  trestle  entirely 
under  water. 

The  advantage  of  this  change  in  design  is  that  it 
keeps  all  the  wood  work  substructure  in  the  wall  well 
below  the  extreme  low  water  level,  so  that  it  is  not  ex- 
posed in  any  part  of  it  to  alternative  wetting  and  dry- 
ing, with  the  resultant  well  known  decaying  action. 
Wood,  of  course,  if  kept  continually  below  water,  will 
last  almost  indefinitely,  while  the  life  of  that  around 
the   water  level   and   above   water,   when   exposed   to 
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water  action,  and  the  action  of  the  elements  is  not 
more  than  about  ten  or  fifteen  years,  depending  on 
the  timber  used.  Rapid  deterioration  generally  com- 
mences in  about  ten  years  in  fresh  water.  This  de- 
caying process  is  a  natural  one  induced  by  the  action 
of  the  sun,  the  air,  and  water  and  ice,  and  is  not  com- 
plicated in  the  great  lakes  where  the  water  is  fresh, 
by  the  action  of  wood  devouring  worms  such  as  are 
to  be  found  in  salt  water. 

In  order  to  carry  out  this  under  water  timber  con- 
struction expeditiously  and  economically,  and  get  away 
from  the  necessity  of  using  ordinary  helmet  divers,  the 
writer,  who  had  charge  of  the  construction,  devised  a 
water  ballasted  floating  pneumatic  caisson,  under  which 
most  of  the  timber  work  was  done  in  sections  in  the 
dry  with  comparative  ease. 

As  an  illustration  of  the  comparative  speed  of  doing 
this  kind  of  work  by  these  two  methods,  namely,  by  a 
diver  and  by  a  caisson  of  this  type,  when  the  framing 
up  of  the  wood  substructure  was  first  commenced,  a 
diver  spent  a  whole  week  on  one  pile  bent  and  got 
practically  nothing  done  to  it,  while  the  cassion  and 
its  crew,  completed  two  bents  per  day.  This  caisson 
was  illustrated  and  described  in  the  November  6,  1918, 
issue  of  Contract  Record. 

The  section  of  the  inner  end  of  the  wall  700  feet 
long,  was  built  with  wood  sheet  piling  and  pile  bents 
cut  off  at  1  foot  9  inches  below  lake  zero  level,  with  a 
steel  girder  sheet  pile  every  10  feet,  and  capped  with 
concrete  blocks  and  mass  concrete.     (See  drawing  No. 

The  mass  concrete  deck  consisted  of  a  12  inch  slab, 


10  feet  wide  spanning  the    concrete    blocks   and   re- 
inforced by  steel  girders  and  wire  mesh. 

The  enclosed  area  behind  the  wall  was  reclaimed  by 
material  dredged  from  the  Bay  in  front  of  the  walls 
and  was  deposited  in  position  partly  by  a  20  inch 
suction  dredge,  and  partly  from  dump  scows  from  a 
'four  yard  dipper  dredge.  When  the  dredged  fill  be- 
hind the  wall  was  carried  up  to  about  three  feet  above 
low  water  level,  thus  filling  in  and  consolidating  around 
the  pile  bents,  anchor  rods  of  2  inch  diameter  steel 
with  turnbuckles  were  placed  running  through  the  wall 
to  wooden  deadmen  set  in  the  fill  at  10  foot  centers, 
fifty  feet  back  from  the  wharf  line.  This  was  done  with 
the  idea  of  relieving  the  wall  of  part  of  the  heavy  lateral 
thrust  from  the  wet  fill  placed  behind  it  by  the  hydrau- 
lic method.-  In  the  first  section  built  about  1905,  a 
stone  fill  bank  was  placed  immediately  behind  the  wall 
and  the  earth  fill,  was  placed  by  clam  shell  so  that  the 
pressure  during  construction  was  reduced.  The  hy- 
draulic method  of  placing  fill,  especially  if  it  is  of  a 
soft  clay  or  muddy  nature  brings  very  heavy  stress  to 
bear  on  a  wall  of  this  type,  which  has  comparatively 
small  dead  weight,  causing 
wards  during  construction, 
equivalent  to  the  resultant 
weighing  50  pound  per  cubic  foot  with  an  angle  of  re- 
pose of  about  20  degrees  from  the  horizontal  under 
water,  so  that  the  design  of  a  wall  of  this  type  under 
such  conditions,  requires  careful  consideration  and  in- 
telligent placing  of  the  fill,  and  presupposes  practically 
faultless  construction  of  the  submerged  timber  portion. 
This  is  almost  impossible  of  attainment  unless  the  work 
is  done  in  the  dry.  This  method  was  obtained  by  using 
the  caisson  above  referred  to,  with  the  result  that  the 
under  water  work  was  inspected  and  passed  without 
question  as  the  work  progressed  and  without  the  pos- 


an  unbalanced  load  out- 
which  is  approximately 
thrust   of   loose   material 


View  of  steel  piling  and  concrete  foundations. 

sibility  of  the  quality  of  the  work  being  cjuestioned  in 
any  way  at  a  later  date,  thus  relieving  the  contractor 
of  an  undesirable  responsibility.  Instances  will  readily 
occur  to  anyone  interested  in  this  kind  of  pile  sub- 
structure dockwall  construction,  where  diffiiculty  on 
account  of  submerged  timber  construction  has  been  met 
with  on  works  recently  carried  out.  This  question  is 
of  primary  and  vital  importance  in  such  work,  and  does 
not  generally  receive  the  consideration  by  contractors 
and  others  which  it  requires  to  ensure  successful  and 
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satisfactory  completion  of  the  work.  The  saying  about 
the  man  who  built  his  house  upon  the  sand,  applies  in 
a  sense  to  this  kind  of  work  as  it  is  not  sufficient  to 
simply  prop  up  the  under  water  ]>art  of  this  kind  of 
(lock  wall  and  be  satisfied,  so  long  as  the  top  above 
water  looks  nice  and  i)rettj'. 

All  the  land  area  reclaimed  behind  the  new  section' 
of  the  wall  is  under  the  jurisdiction  of  the  Hamilton 
Harbor  Commission,  having  been  turned  over  to  the 
Commission  by  the  Government  on  completion  of  the 
work.  This  wall,  together  with  the  portions  previously 
completed,  and  shown  on  figure  No.  1,  gives  a  total 
length  of  about  3,500  feet  of  dock  wall,  with  water 
along  side  varying  from  18  to  20  feet  deep. 

Canada  Steam  Ship  Lines  Limited  makes  use  of  a 
section  with  warehousing  accommodation  at  the  west- 
ern end,  while  Imperial  Oil  Limited  has  dockage  and 
pumping  connection  through  oil  ]jipe  lines  from  their 
tank  steamers  on  the  new  eastern  section  at  the  foot 
of  Wellington  Street  to  their  recently  constructed  oil 
storage  tanks  at  the  new  storage  and  distributing  sta- 
tion on  Victoria  Avenue,  at  a  point  about  one  half  mile 
from  the  water  front. 

The  approximate  total  expenditure  on  these  dock 
walls,  warehouses,  etc.,  has  been  about  $500,000.00  and 
they  will  no  doubt  form  the  nucleus  of  what  will  ultim- 
ately become  a  continuous  development  of  the  city 
water  front,  by  the  construction  of  wharf  walls  and 
dredging,  and  the  reclamation  of  submerged  and  low 
areas  which  at  present  are  lying  to  a  great  extent  use- 
less and  retard  development  and  depreciate  the  value 
and  utility  of  the  water  front  lands  of  the  City  of  Ham- 
ilton. 

The  dock  walls,  above  described,  were  designed  by 
and  built  for  the  Department  of  Public  Works,  Mr. 
F.ugene  D.  Lafleur  being  chief  engineer,  and  Mr.  J.  H. 
Sing,  and  latterly  Mr.  J.  M.  Wilson,  being  district  en- 
gineers. The  writer  had  charge  of  the  construction 
work  for  the  contractors. 

The  Harbor  Commission  who  control  and  adminis- 
ter the  property,  consist  of  Mr.  A.  C.  Garden,  Mr.  Geo. 
J.  Guy,  and  Mr.  Wm.  Clark.  Mr.  H.  E.  Waterman  is 
the  secretary  of  the  Commission.  The  energy  and  pub- 
lic interest  of  Mr.  T.  J.  Stewart,  M.P..  for  West  Ham- 
ilton was  largely  instrumental  in  having  the  new  work 
carried  out.  The  business  interests  of  the  City  of  Ham- 
ilton generally,  now  have  more  ambitious  schemes  in 
view  for  the  development  of  the  water  front  of  the 
city.  Now  that  the  war  is  over,  these  schemes  will  no 
doubt  materialize  at  a  not  very  distant  date. 


December  Building  Activities 

Activities  in  the  building  trades,  as  indicated  by 
the  value  of  building  permits  issued  in  35  cities,  showed 
a  decline  during  December,  1918,  as  compared  with 
the  preceding  month,  the  total  value  of  building  per- 
mits falling  from  $2,387,045  in  November,  to  $1,640.- 
in  December,  a  decrease  of  $746,318.  or  31.3  per  cent. 
Saskatchewan,  Briti.sh  Columbia  and  Ontario,  (where 
the  gain  was  very  inconsiderable),  reported  increases 
in  comparison  with  the  i)revious  month.  As  compared 
with  the  corres])onding  month  in  1917,  there  was  an 
increase  of  87.6  per  cent.,  the  value  for  December. 
1917.  being  $874,689.  All  the  provinces  recorded  gains 
in  this  comparison. 

Of  the  larger  cities,  Toronto  and  Vancouver  showed 
increases  both  as  compared  with  the  preceding  month 
and  with  December.  1917.  while  Montreal  and  Win- 
nipeg reported   declines   in   comparison    with    Novem- 


ber, but  increases  over  December,  1917.  Of  the  smaller 
centres.  Fort  William,  Ottawa,  Moose  Jaw  and  New 
Westminster  all  showed  increases  in  both  compari- 
sons. 

Estimate  of  Building  Work  as  Indicated  by  Building  Permits  Issued  in 
Thirty-five   Cities 


City  Dccemljer, 
I'.dS 

Nova    Scotia |88,708 

Halifax 74.:HK» 

Sydney 14,316 

New    Brunswick    . .     . .  6,826 

.Monct(*il .'»,H25 

St.    Jolin 

Quebec        192.420 

.VI  (Jilt  real- Maisoniieuvc  ITO.tvl.'i 

tjuebec 5,575 

Sberbrooke     

Three    Rivers     .  .     .  .  fi.OftO 

Wcstniount O.^fK) 

Ontario      1,140.633 

llraiitforfl 1,50.1 

Von    William     .  .     .  .  54.Wi5 

(luclph .'i.^d 

Hamilton     .-iOft.rtfKJ 

Kingston 8,5*K 

Kitchener 400 

London 27,980 

Ottawa 58,1&1 

Peterborough 3,175 

I'ort   Arthur 4,721 

Stratford 35 

St.    Catharines    .  .     . .  15,545 

St.  Thomas 8,500 

Toronto 610,451 

Windsor 36,835 

Manitoba 10,160 

Urandon .'5011 

Winnipeg f),.'-50 

Saskatchewan 62,160 

Moose    Taw 47.0.10 

Regina  ' .1,160 

Saskatoon 9,050 

Alberta 37,100 

Calgary 27.ROO 

Edmonton 9,8ll0 

British  Columbia    .  .    .  .  103,823 

Xew    Westmin.stcr    .  .  11,440 

\'ancouver 81,65.'t 

\'ictoria 10,740 

Total— 36    cities       ..$1,640,727 


1  >rcembcr,10I8,  compared 

With  December.  1917 

IJecembcr, 

Increase  (' 

)  Dccrcasc(t) 
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Per  cent. 
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t      70.95 

620.486 
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+'  in.ii 

11,  KK) 

* 

47,oo;i 

•    423.90 

XVi 
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2,840 
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• 
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•      72.30 
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t 
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t      95.17 

8.215 

* 
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•      89.23 
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• 

7,700 

•    962  ."50 

370,.358 

• 

240,093 

•      04.83 

4,.'>*-5 

* 

32,2.10 

•    703.38  • 

9.600 

* 

660 

*        6.78 

• 

300 

9,600 

• 

2.10 

2.60 

12,684 

* 

49.676 

»      89.82 

,8(HI 

• 

47,l.Vl 

•5,8!t3.75 

7,050 

t 

1,890 

t      28.81 

4,734 

* 

4,316 

•      91.17 

10,200 

* 

26.900 

♦    283.72 

10,200 

• 

17,100 

•    107.04 

* 

9.SII0 

62.126 

* 

41.638 

*      66.26 

I.IUIO 

• 

9.S40 

•    615(10 

,16.295 

• 

25.::.is 

•      45.04 

4,3IK) 

• 

6.440 

•    149.77 

$874,689 


*6766.038 


87.68 


New  Book 

.\:nerican  Highway  Engineers'  Handbook — Editor  in 
Chief.  Arthur  H.  Blanchard;  John  Wiley  &  Sons,  New  York, 
publishers.  This  is  the  first  edition  and  proinises  to  fill  the 
needs  of  the  highway  engineer  as  completely  as  Kidder  and 
Kent  do  in  their  respective  fields.  In  his  preface  the  editor 
in  chief  states  that  he  has  kept  in  view  the  publication  of  a 
reference  book  which  would  include  reliable  and  compre- 
hensive information  on  all  branches  of  highway  engineerig 
and  relating  subjects,  which  would  prove  useful  to  highway 
officials,  engineers,  chemists,  contractors  and  engineer-sales- 
men of  highway  materials  and  machinery.  That  he  has  suc- 
ceeded in  covering  this  field  as  thoroughly  as  possible  in 
one  volume  may  be  understood  from  the  table  of  contents. 
The  book  is  divided  into  twenty-nine  sections  under  the  fol- 
lowing headings:  Terminology  of  highway  engineering; 
Mathematics,  mechanics  and  structural  materials;  Engineer- 
ing geology;  Preliminary  investigations:  Surveys  and  office 
practice;  Planning  of  roads  and  road  systems;  Planning-  of 
streets  and  street  systems;  Grading,  drainage  .md  founda- 
tions; Earth  and  sand-clay  roads;  Gravel  roads;  Broken  stone 
roads;  Bituminous  materials;  Dust  prevention  by  the  use  of 
palliatives;  Bituminous  surfaces;  Bituminous  macadam  pave- 
ments; Bituminous  concrete  pavements;  Sheet-asphalt  and 
rock  asphalt  pavements;  Wood  block  pavements;  Stone  block 
pavements;  Brick  pavements;  Cement-concrete  pavements; 
Street  cleaning,  collection  and  disposal  of  waste,  snow  re- 
moval; Car  tracks  and  pipe  systems;  Comparison  of  roads 
and  pavements;  Sidewalk-;.  oiirl>s.  gutters,  highway  signs,  etc. 
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Double  Roller  and  Long  Board  Float  Give 
Superior  Road  Finish 

EXCEPTIONALLY  good  tinish    on    a    concrete 
road   built   at   Camp    Sherman,   Ohio,    was    se- 
cured by  using;  a  d<>u1)le  roller  and  long  board 
float.     The  roller  and  the  float  were  built  on 
the  job  and  are  described  b}^  Samuel  P.  Baird,  in  a  re- 
cent issue  of  the  Engineering  News-Record. 

At  Camp  Sherman  the  warehouse  street  has  two 
30-ft.  pavements  separated  by  a  10-ft.  utility  space 
for  pipes  and  poles.  The  pavements  have  no  crown, 
but  for  proper  drainage  received  transverse  grades  of 
6  in.  in  70  ft.  to  17  in.  in  70  ft.  The  slabs  were  built 
in  lengths  of  a  day's  run,  the  longest  being  about  135 
ft.  The  side  forms  were  2x6  in.  x  16-ft.  Southern 
pine  planks.  As  the  forms  were  left  in  place  to  pro- 
tect the  edge  of  the  slab,  their  construction  was  un- 
usual. To  insure  exact  elevation,  the  side  planks  were 
supported  on  2  x  4  x  12-in.  blocks  set  3  ft.  apart  and 
tamped  to  solid  bearing  in  the  ground.     Thin  wedges 


Road  Roller  for  Finishing  Concrete  Roadway 

on  the  blocks  adjusted  the  plank  to  exact  elevation, 
and  stakes  held  it  upright.  To  hold  the  planks  close 
to  the  slab  edge  when  the  stakes  were  removed,  j4-iii- 
wire  tie.s  3  ft.  long  were  inserted  3  ft.  apart  along  the 
edge  of  the  slab. 

After  the  concrete  had  been  struck  oft  with  an  ex- 
tra heavy  strikeboard  it  was  compacted  by  the  double 
roller  shown  by  the  drawing.  Four  28  x  18-in.  rollers 
were  made  of  No.  18-gauge  galvanized  iron  shaped  in 
a  bending  roll.  Each  roller  had  a  1^4-in-  solid  head  in 
each  end,  made  of  two  %-in.  boards  that  were  placed 
with  the  grain  crossed. 

There  were  also  intermediate  heads  Ji  in.  thick. 
These  heads  were  sawed  out  on  a  band-saw.  The  cen- 
ter hole  was  a  loose  fit  on  a  1-in.  pipe.  Between  the 
rolls  and  between  the  rolls  and  the  frames  were  placed 
}i-m.  wood  washers.  The  pijie  axles  were  rigid  in 
the  frame  and  extended  beyond  the  frame,  for  use  as 
convenient  handles.  All  the  frame  material  was  %  in. 
X  4  in.  cypress.  When  completed  the  roller  weighed 
105  pounds. 

The  location  of  this  work  was  so  restricted  by  ware- 
house platforms  on  one  side  and  a  very  busy  street 
on  the  other,  that  the  use  of  a  roller  with  a  handle 
was  out  of  the  question  ;  also,  a  single  roller  hauled 
by  ropes  did  not  give  satisfaction,  so  the  double  roller 
was  designed. 

The  split  feature  was  the  result  of  an  afterthought ; 
we  could  not  find  a  bending  roll  to  handle  anything 
wider  than  28  in.,  nor  could  we  get  the  material,  No. 
18-gauge,  any  wider  than  the  standard  sheets. 


To  get  best  results,  there  should  be  placed  at  each 
side  of  the  road  temporary  strips  outside  the  side 
forms,  as  shown  by  the  sketch,  so  that  the  front  roller 
can  be  readily  pulled  over  the  side  forms.  In  this  way 
any  water  which  is  ahead  of  the  second  roller  can  be 
forced  over  the  forms. 

Removal  of  the  water  is  one  of  the  objects  of  roll- 
ing concrete.  Another  good  result  is  the  crowding 
down  of  the  coarse  aggregate  slightly  below  the  sur- 
face, thus  permitting  the  ready  use  of  a  float  2  ft. 
longer  than  the  road  is  wide,  and  made  of  some  light 
wood  from  3/2  to  ^  in.  thick  and  8  to  10  in.  wide.  The 
results  are  more  satisfactory  than  those  given  by  a 
belt.  At  Camp  Sherman  the  float  used  was  a  cypress 
board  yi  x  6  in.  and  32  ft.  long,  composed  of  two  16-ft. 
pieces  spliced  on  top.  The  split-roller  idea  is  of»:io 
practical  use,  in  my  opinion,  as  the  roller — whether 
pulled  by  ropes,  as  in  the  case  in  question,  or  by  a 
handle — is  not  easily  controlled  as  to,  direction  of 
movement,  and  any  rolling  close  to  the  expansion 
joints  tends  to  get  them  more  or  less  out  of  line. 


Archibald  &  Holmes  in  New  Quarters 

Due  to  the  large  amount  of  business  handled  by 
Messrs.  Archibald  &  Holmes  Limited,  of  Toronto, 
during  the  past  year  and  a  half,  they  have  found  it 
necessary  to  obtain  larger  office  accommodation,  and 
on  the  1st  inst.  they  moved  from  their  original  location, 
at  402  Excelsior  Life  Building,  to  a  larger  suite  of 
offices  at  306  Continental  Life  Building.  Some  of  the 
work  which  this  firm  has  on  hand,  and  has  completed 
during  the  past  eighteen  months  is  as  follows.  Ad- 
ministration Building,  Toronto  Harbor  Commissioners  : 
Cooler  Building,  Swift  Canadian  Co.  Limited,  Toronto; 
stock  pens.  Union  Stock  Yards  Co.  Limited,  Toronto; 
flour  mill  and  grain  elevator,  Hunt  Brothers  Limited, 
London,  .Ont. ;  grain  storage  tanks,  Kellogg  Toasted 
Corn  Flakes  Co.,  London,  Ont. ;  elevator,  Credit  River 
Milling  Co.,  Credit  River,  Ont.;  Runnymede  Road 
subway,  Canadian  Pacific  Railway,  West  Toronto ; 
office  building.  Standard  Bank  of  Canada,  Chatham, 
Ont. ;  office  building.  Merchants  Bank  of  Canada,  Niag- 
ara Falls,  Ont. ;  office  building,  Bank  of  Nova  Scotia, 
Halifax,  N.  S. ;  terminal  elevator,  Campbell  Flour  Mills 
Co.,  Toronto;  manufacturing  plant,  W.  Harris  &  Co. 
Limited,  Asbridge  Bay,  Toronto;  reconstruction 
work,  Halifax,  N.  S. 


At  a  meeting  in  the  Board  of  Trade  rooms  in  Nel- 
son, B.C.,  recently,  it  was  resolved  to  petition  the 
Dominion  government  with  reference  to  the  building 
of  an  all-Canadian  transcontinental  highway,  which 
in  British  Columbia  would  pass  through  the  Crows 
Nest  Pass,  Fernie,  Elko,  Bull  River,  Cranbrook,  Mo- 
yie,  Yahk,  Creston,  Balfour,  Nelson,  Trail,  Rossland, 
Cascade,  Grand  Forks,  Princeton,  and  on  to  the  coast. 
A  meeting  is  to  be  held  to  discuss  this  question  with 
boards  of  trades  of  other  cities. 


According  to  statistics  compiled  from  reports  of 
the  fire  marshals  of  the  various  states  and  presented  at 
a  recent  conference  between  representatives  of  the  Fire 
Marshals'  Association  of  North  America  and  the  Nat- 
ional Board  of  Fire  Underwriters,  the  annual  property 
loss  by  fire  in  the  United  States  is  approximately  $250,- 
000,000,  and  the  toll  of  lives  taken  each  year  exceeds 
15,000 — mostly  women  and  children. 
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An   Unusual  Bridge   Design 

Till'"  bridge  illustrated  herewith  has  just  been 
completed  over  the  Mahoning  river,  Ohio,  and 
is  of  attractive  design.  The  grade  line,  which 
was  amply  high  to  escape  high  water,  never- 
theless offered  but  a  small  under  clearance  in  com- 
|)arison  with  the  width  of  the  channel.  The  sub- 
foundation  was  such  as  to  require  piling.  These  two 
conditions,  together  with  waterway  requirements, 
seemed  to  make  a  concrete  barrel  arch  impracticable. 
In  designing  the  reinforced  concrete  bridge  illus- 
trated here,  the  ends  for  a  length  of  two  panels  were 
considered  as  concrete  beams  or  girders  and  jiropor- 
tioned  to  resist  the  shearing  forces.  The  central  seven 
l)anels  were  considered  as  an  arch  and  the  arch  rib 
was  proportioned  to  withstand  the  bending  stresses 
incident  to  unsymmetrical  loading  independent  of  the 
stiffness  of  the  hangers,  bottom  chord  and  the  floor. 

In  order  to  realize  assumptions  that  were  made  as  to 
the  point  of  application  and  direction  of  reacations 
and  also  to  avoid  temperature  stresses  and  a  tendency 
of  the  bridge  seat  to  spall  off  l)y  reason  of  eccentric 
loading  and  contraction  of  the  superstructure,  a  cast 
steel  roller  was  designed  for  one  end  and  a  compar- 


S  Mv  y  ds  —  H  y  ds 


Hi 


Eo  I  A.  E. 

ds — the  length  of  one  of  a  number  of  ecjual  divisions  into 
which  the  arch  rib  was  divided. 

E« — modulus  of  elasticity  of  the  concrete  in  arch  rib. 

Mi — moment  of  known  external  forces  about  the  centre 
of  a  particular  ds  division. 

y — the  distance  from  the  centre  of  bottom  chord  to  the 
centre  of  corresponding  ds  division. 

I — moment  of  inertia  of  the  arch  rib  section  about  its 
horizontal  axis. 

i — length  of  bottom  chord  subject  to  stretch  (taken  as 
50  ft.). 

Ai — area  of  bottom  chord  steel. 

E» — modulus  elasticity  of  bottom  chord  steel. 

The  maximum  eccentricity  of  arch  thrust  with  full 
live  load  of  100  pounds  i^er  square  foot  occurs  at  the 
crown.  Here  the  thrust  line  is  less  than  three  inches 
above  the  center  of  the  section.  The  maximum  eccen- 
tricity of  arch  thrust  with  one-half  live  load  occurs 
on  the  loaded  half  at  the  first  hanger  from  the  end. 
Here  the  thrust  line  is  less  than  8  inches  above  the 
center  of  the  section.  The  resulting  maximum  cal- 
culated stress  in  concrete  is  less  than  725  pounds  per 
square  inch  and  the  arch  reinforcing  steel,  though  less 
than  1/3  of  1  per  cent,  of  the  sectional  arch,  is  stressed 
less  than  3000  pounds  per  square  inch. 

In  the  mind  of  the  designer,  one  of  the  jirincipal 


A  Combination 
of  Girder  and 
Arch  Design 


atively  narrow  lead  strip  placed  for  bearing  at  the 
fixed  end. 

The  arch  rib  was  proportioned  on  the  assumi)tion 
that  it  would  deform  under  load  as  a  two  hinged  arch, 
the  span  being  taken  'as  the  distance  from  center  of 
roller  to  center  of  lead  bearing,  the  horizontal  thrust 
in  the  moddle  seven  panels  of  the  bottom  chord. 

It  might  seem  that  rib  shortening  of  the  arch 
should  properly  have  been  considered  and  added  arith- 
metically to  the  bottom  chord  stretch,  but  since  the 
bottom  chord  steel  is  encased  in  concrete,  which  is  cast 
integral  with  the  concrete  floor  slab  and  since  this  con- 
dition tends  to  reduce  the  chord  stretch  by  an  indeter- 
ininate  amount,  it  was  thought  proper  to  neglect  the 
effect  of  rib  shortening. 

While  the  span  of  the  arch  was  taken  as  above 
stated,  the  end  section,  whose  depth  is  great  in  com- 
parison with  the  depth  of  the  arch  rib  proper,  was  as- 
sumed to  be  incapable  of  bending,  or  in  other  words, 
the  reciprocal  of  its  moment  of  inertia  is  small  and 
was  neglected.  To  determine  stresses  the  size  of  mem- 
bers were  assumed,  loads  and  reactions  were  calcu- 
lated, and  the  value  of  the  bottom  chord  stress,  H, 
was  obtained  from  the  following  formula: 


problems  involved,  was  a  method  of  constructing  the 
bottom  chord.  No  mill  or  warehouse  was  found  which 
could  furnish  full-length  bars.  The  use  of  shorter  bars 
connected  with  turnbuckles  was  considered,  but  this 
would  require  sending  the  bars  to  a  plant  equipped 
for  upsetting  and  threading,  therefore,  it  seemed  de- 
sirable to  avoid  the  expense  incident  to  that  operation 
and  also  the  expense  of  turnbuckles.  The  lapping  of 
bars,  which  is  common  in  beams,  was  not  thought  to 
be  adequate  in  tliis  case,  particularly  since  the  bars 
are  all  stressed  to  their  full  safe  capacity  throughout 
their  entire  length,  and  since  there  is  such  a  large 
number  to  be  encased  in  a  comparatively  thin  envelope 
of  concrete.  Welding  was  considered  but  discarded 
because  of  unfavorable  experience  with  this  method 
of  joining  bars  subject  to  direct  tension.  It  was  de- 
cided to  take  advantage  of  the  mechanical  anchorage 
offered  by  the  lugs  on  a  corrugated  bar  and  to  form 
a  splice  by  gripping  with  clamps  at  five  places  on  a 
48  diameter  lap.  This  extra  precaution  maj-  thus  be 
regarded  as  a  special  factor  of  safety  over  the  common 
lap  used  in  beams. 

The  floor  system  is  proportioned  to  carry  a  pave- 
ment and  a  live  load  of  15  tons. 
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Method  of  Oilproofing  Concrete 

Various  Integral  and  Surface  Methods  Being 
Investigated 


ASI'^^IES  of  experiments  is  being  conducted  at 
present  by  Ludwig  Bloch  and  A.  D.  Hyman, 
water-proofing  engineers  for  the  Waterproof- 
ing &  Construction  Co.,  Inc.,  50  E.  42nd  Street, 
New  York,  to  determine  the  most  advantageous  method 
of  making  concrete  oil])roof.  The  experiments,  de- 
scril)ed  in  "Engineering  World,"  are  a  continuation  of 
similar  experiments  performed  by  Mr.  Bloch  for  the 
Fougner  Concrete  Shipbuilding  Co.,  of  Christiania, 
Norway,  and  of  New  York,  builders  of  concrete  ships 
to  be  used  as  oil  carrying  tankers.  It  is  said  that  the 
results  from  .'ome  of  the  experiments  have  had  con- 
siderable influence  on  the  methods  adopted  to  oilproof 
the  concrete  ships  that  are  being  constructed. 

The  experiments  are  being  conducted  on  cement- 
sand  mortar  proportioned  about  1  part  cement  to  2 
parts — by  volume — of  natural  sand.  A  course  aggre- 
gate was  not  chosen  because  it  is  not  generally  used  in 
ship  construction.  Gasoline  and  30  to  35  degrees 
Baume  fuel  oil,  contributed  by  the  Standard  Oil  Co., 
are  being  used  in  the  tests.  The  mortar  specimens 
consist  of  2  by  3j4-in.  cylindrical  disks  and  1  by  2  by 
4-in.  parallelopipedons. 

Two  general  kinds  of  experiments  have  been  adopt- 
ed. One  consists  of  subjecting  one  side  of  flat  speci- 
mens to  oil  under  pressure ;  the  other  consists  of  im- 
mersing specimens  in  oil  under  pressure.  The  former 
is  intended  to  determine  the  ability  of  the  specimens 
to  resist  seepage,  whereas,  the  latter  is  intended  to 
determine  the  ability  of  the  specimens  to  resist  ab- 
sor])tion.  The  disks  are  employed  in  the  seepage  tests 
and  the  rectangular  specimens  in  the  absorption  tests. 

Various  kinds  of  oil-proofing  are  being  investigated. 
The  material  includes  that  which  is  mixed  with  the 
mortar  as  an  integral  component  and  that  which  is 
applied  to  the  surface  of  the  specimen  as  a  plaster 
coat  or  as  a  brush  coat.  Material  which  is  mixed  with 
the  cement  and  sand  is  usually  of  an  inorganic  nature. 
The  material,  in  the  plaster  and  brush  coats,  however, 
is  varied.  It  includes  special  cements,  oxides  and  other 
chemical  compounds,  paints  of  various  kinds,  var- 
nishes and  shellac.  The  plaster  and  brush  coats  are 
applied  to  that  side  of  the  specimen  which  is  to  be  in 
contact  with  the  oil. 

The  a]5paratus  employed  consists  of  vertical  risers 
of  1/8  in.  iron  pipe,  at  the  tops  of  which  is  a  glass 
gauge  about  2-ft.  long,  and  at  the  bottom  of  which 
is  a  container  for  the  specimens.  The  length  of  each 
riser  is  about  24  ft.  When  the  specimen  is  in  the  con- 
tainer, oil  is  poured  in  the  top  of  the  pipe  until  the 
ii'eniscus  rises  to  a  mark  on  the  glass  gauge.  The 
amount  of  seepage  or  of  absorption  is  determined  by 
observing  the  glass  graige.  Beakers  are  placed  under 
the  specimens  tested  for  the  seepage  for  the  purpose 
of  collecting  any  oil  that  may  pass  through  them. 

A  feature  of  the  experiments  is  the  method  em- 
ployed to  obtain  a  tight  joint  around  the  disks  tested 
for  seepage.  Only  those  who  have  had  experience 
with  permeability  tests  of  concrete  appreciate  the  dif- 
ficulty of  obtaining  a  perfectly  tight  joint.  Some  ex- 
epreience  is  required  in  fastening  the  specimen  in  the 
apparatus  if  leekage  is  to  be  prevented.  It  has  been 
observed  that  the  number  of  leaky  joints  has  dimin- 


ished as  experience  in  constructing  the  joint  has  in- 
creased . 

To  fasten  the  specimen  in  the  cylindrical  contain- 
er, the  top  of  the  container  is  removed  and  the  speci- 
men is  inserted.  A  rope  of  oakum  is  wound  around 
the  specimen  and  tamjied  solidly  into  the  recess  be- 
tween the  specimen  and  the  container.  Then  the  rope 
of  lead  wood  is  wound  about  the  speciment  and  the 
lead  is  tamped  thoroughly  with  a  hammer  and  a  caulk- 
ing iron.  The  oakum  and  the  lead  wool  are  wound 
several  times  around  the  specimen  to  prevent  the  oc- 
currence of  vertical  joints.  Too  vigorous  tamping  is 
likely  to  destroy  the  specimen.  An  experienced  per- 
son, however,  rarely  destroys  a  specimen  by  tamping 

The  containers  have  been  made,  generlly,  of  gal- 
vanized iron  of  various  .weights.  However,  experience 
has  shown  that  the  containers  made  from  heavier  iron 
— about  No.  20  gauge — are  more  economical  than 
those  made  from  the  lighter  iron.  The  reason  for  this 
economy  is  that  the  heavier  containers  can  be  used 
over  and  over  again,  many  times,  whereas  the  lighter 
containers  can  be  used  only  two  or  three  times.  The 
necessary  tamping  of  the  lead  wool  causes  a  container 
to  bulge  and  soon  destroys  the  lighter  one.  What  is 
more  important  than  economy  of  container,  however, 
is  a  tight  joint  around  the  specimen.  This  tight  joint 
can  be  obtained  by  carcfulf  tamping. 

Containers  to  hold  the  specimens  consist  of  cylin- 
drical drums  of  1  cu.  ft.  capacity.  Several  1  by  2  by 
4-in.  specimens  are  inserted  in  the  drum,  after  which 
it  is  closed,  and  oil  poured  into  the  riser  until  the  sur- 
face of  the  oil  lift  to  the  graduation  on  the  glass  gauge. 
To  remove  included  air  bubbles,  the  container  is 
shaken  gently  and  then  allowed  to  stand  during  vari- 
ous intervals.  Any  absorption  by  the  mortar  s])eci- 
mens  is  indicated  by  the  subsidence  of  the  meniscus 
in  t  heglass  gauge. 


Montreal    Construction    Interests     Dividing 
Into  Sub-sections 

The  Montreal  district  of  the  Association  of  Can- 
adian Building  and  Construction  Industries  last  week 
decided  to  form  sections  for  the  supply  men,  general 
contractors,  and  sub-contractors.  Separate  meetings 
of  these  branches  were  held  at  which  the  matter  was 
discussed.  At  the  meeting  of  the  supply  firms,  Mr. 
W.  E.  Ramsey,  the  chairman,  outlined  the  general  pur- 
pose of  the  section,  and  said  that  while  the  Montreal 
Builders  Exchange  had  done  good  work,  times  and 
conditions  were  changing,  and  as  the  result  of  the 
recent  conference  in  Ottawa,  it  seemed  desirable  to 
form  sections  of  the  building  and  contracting  trade 
which  could  deal  with  their  own  problems,  while  still 
being  members  of  the  central  Canadian  Association. 

Nominations  for  the  board  of  directors  of  the  As- 
sociation of  Canadian  Building  and  Construction  In- 
dustries (Montreal  Section)  were  as  follows:  W.  H. 
Irving,  president:  J.  P.  Anglin,  past  president;  J.  K. 
McNutt,  vice-president;  J.  E.  Walsh,  hon.  treasurer; 
R.  F.  Dykes,  hon.  secretary;  representing  supply  sec- 
tion, A.  W.  Bremner,  John  Grieve  and  A.  F.  Daly. 

At  the  meeting  of  the  general  contractors,  it  was 
decided  to  nominate  the  following  as  representatives  to 
the  Montreal  district;  Messrs.  John  Quinlan,  E.  B. 
Evans,  and  Donald  Church.  Mr.  J.  Quinlan,  presided, 
Mr.  J.  P.  Anglin  spoke  along  the  lines  of  consolidating 
the  various  associations,  so  that  by  a  co-operative  effort 
mutual  benefit  would  result  to  the  industries. 
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Some  Things  the  Contractor  Often  Overlooks 

By  Wm    F.  Hlldman,  Concrete  Road  Contractor, 
Chicago  Heights,  Iliirois 

LTNTIL  a  short  time  ago  overhead  expense  was 
something  that  the  average  business  man 
/  thought  he  need  not  know  anything  about,  and 
there  are  few  lines  of  business  that  have  not 
sufifered  at  some  time  from  the  ravages  of  this  unre- 
cognized messenger  of  gloom. 

When  estimating  on  concrete  highways  it  is  pro- 
per to  give  attention  to  unexpected  costs  with  which 
every  job  is  more  or  less  l)urdened.  Let's  start  at 
the  beginning  and  work  through.  Perhaps  we  can  find 
some  of  the  oversights  that  are  frequently  responsible 
for  our  coming  out  at  the  small  end  of  the  horn  when 
the  job  is  finished. 

With  the  contract  in  your  pocket,  bond  hied  to 
cover;  have  you  figured  the  interest  on  cost  of  check 
and  cost  of  bond? 

You  ship  machiriery  somewhere  near  the  starting 
point  of  the  job  and  when  you  expect  it  to  arrive,  your 
superintendent  and  a  couple  of  your  regular  men  are 
there  waiting  for  it.  Railroad  fare,  board  and  room, 
and  freight  bills  start  at  this  time. 

The  equipment  arrives — some  part  is  broken  or 
damaged  in  transit.  Another  delay  until  either  the 
local  blacksmith  can  make  the  necessary  repairs  or 
new  parts  may  be  brought  from  somewhere  in  America 
—with  cost  of  board  and  room  and  other  expensive 
elements  going  on  as  usual. 

Next  is  either  a  camping  outfit  or  some  means  of 
conveyance  to  get  men  back  and  forth  from  the  job. 
(3il>  gasoline,  tire,  and  many  kinds  of  repair  expenses 
are,  among  other  things,  in  order.  A  night  watchman,  a 
man  at  the  pumping  house  to  keep  the  water  coming 
through  the  roller  or  mixer  have  to  be  considered. 

Telephone  bills  are  incurred  daily  to  keep  material 
coming.  Few  days  of  rainy  weather  are  scattered 
here  and  there  throughout  the  period  of  the  job.  Roads 
arc  muddy,  demurrage  puts  a  blot  on  the  profit  side 
of  the  ledger.  Either  these,  or  no  material  at  all,  and 
regular  men  of  the  crew  drawing  their  .salary  in  the 
meantime. 


Just  as  you  are  getting  a  good  start,  something 
happens  with  some  part  of  the  mechanical  equipment. 
l'"lues  commence  to  leak,  possibly  because  of  the  qual- 
ity of  water  you  had  to  use.  As  there  is  no  chance 
to  send  the  gang  home,  you  start  in  to  work  on  the 
shoulders.  Progress  is  .slow,  however,  for  most  con- 
creting gangs  do  not  like  building  road  shoulders,  and 
as  the  concrete  laid  will  not  permit  use  of  a  wheeler 
or  scraper,  you  are  up  against  it. 

About  this  time  the  party  owning  a  water  hole, 
from  which  you  are  getting  your  supply,  wants  pay 
for  the  water  with  chances  that  he  wants  as  much  for 
it  as  you  are  expecting  in  [)rofit  on  the  job.  Never 
use  a  farmer's  well  until  you  have  made  a  written 
agreement  covering  its  use,  knowing  whether  or  not 
it  is  going  to  cost  you  something  and  how  much. 

Then  there  are  those  numerous  things  that  can 
be  grouped  in  no  other  way  than  by  calling  them  in- 
cidentals. They  all  show  up  on  every  job  and  they 
all  cost  money. 

We  have  depreciation,  too.  Isn't  it  a  fact  that  we 
fool  ourselves  on  this  very  important  question?  There 
seems  to  be  a  very  large  difference  of  opinion  among 
road  builders  as  to  the  amount  to  be  charged  for  de- 
preciation of  road-building  machinery  and  this  is  one 
of  the  real  reasons  why  many  contractors  lose  out 
financially  in  concrete  road  building. 

Another  important  item  that  must  not  be  over- 
looked is  interest  on  balance  held  over  from  fall  to 
spring  on  incomplete  jobs.  This  is  a  very  important 
expense  for  a  contractor  with  limited  capital. 

The  foregoing  are  merely  a  few  reminders.  Never- 
theless, they  are  sure  to  be  on  almost  every  job.  Are 
you  sure  that  every  time  you  bid  you  give  them  pro- 
per consideration? 


At  the  annual  meeting  of  the  Ottawa  Branch  of 
the  Engineering  Institute  of\Canada,  held  in  Ottawa, 
on  January  9th,  the  following  officers  were  elected  for 
the  calendar  year  1919:  R.  deB.  Corriveau,  chairman; 
J.  B.  Challies,  secretary ;  and  as  members  of  the  Man- 
aging Committee,  Messrs.  A.  F.  Macallum,  C.  N.  Mon- 
sarrat,  J.  Blizzard,  and  Ci.  B.  Dodge. 


H.  T.  Haxleton,  President. 


Two  officials  of  the  Winni- 
peg Builders'  Exchange 
whose  services  have  been 
recognized  by  re-election. 
Members  of  the  Exchange 
are  very  optimistic  regard- 
ing the  prospects  for  1919. 


J.  S.  Hooper,  Secretary. 
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The  Wearing  Resistance  of  Concrete 


-By  Duff  A.  Abrarns* 


CONCRETE  is  widely  used  in  the  construction  of 
floors,  pavements,  walks,  loading  platforms, 
and  for  other  purposes  requiring  high  resist- 
ance to  impact  and  abrasive  stresses.  Such 
uses  of  concrete  have  emphasized  the  necessity  for 
more  complete  information  concerning  the  factors 
which  affect  the  wearing  resistance  of  the  material. 
This  information  is  being  secured  by  means  of  experi- 
mental studies  in  progress  at  the  Structural  Materials 
Research  Laboratory  v^iiich  form  a  part  of  the  re- 
search work  on  the  properties  of  concrete  and  concrete 
materials  being  carried  out  jointly  by  the  Portland  Ce- 
ment Association  and  Lewis  Listitute.  Several  thou- 
sand wear  tests  have  been  made  during  the  past  three 
years ;  other  studies  of  a  similar  kind  are  now  under 
way. 

With  cement  meeting  standard  specifications  and 
high-grade  aggregate  mixed  in  definite  proportions,  the 
maximum  resistance  to  wear  can  be  secured  by  the 
following  methods : 

(1)  Reduce  the  mixing  water  to  the  smallest  quan- 
tity which  will  produce  a  workable  concrete; 

(2)  Provide  proper  curing  conditions  so  that  con- 
crete will  not  dry  out  too  soon  or  be  injured  by  traffic 
before  thoroughly  hardened ; 

;(3)  Thoroughly  mix  the  concrete. 

Too  much  emphasis  cannot  be  placed  on  the  funda- 
mental importance  of  proper  control  of  mixing  water. 
In  many  instances  a  large  proportion  of  the  cement  is 
simply  wasted,  due  to  the  use  of  too  much  water  in  the 
concrete.  Tests  made  in  this  laboratory  have  shown 
that  in  a  1-sack  batch  each  pint  of  water  more  than 
necessary  lowers  the  strength  of  the  concrete  and  its 
resistance  to  wear,  the  same  as  if  we  should  omit  2  or 
3  pounds  of  cement.  The  "sloppy"  mixes  frequently 
seen  in  floor  and  road  construction  may  give  concrete 
of  less  than  one-half  the  strength  and  resistance  to 
wear  that  should  be  secured  at  the  same  cost  if  proper 
care  were  given  to  proportionhig  the  water. 

It  is  impracticable  to  state  in  general  terms  the 
exact  quantity  of  mixing  water  which  should  be  used, 
since  this  depends  on  several  factors,  such  as  quantity 
of  cement,  kind,  size  and  grading  of  aggregate,  mois- 
ture contained  in  aggregate,  etc.  For  the  mix  general- 
ly recommended  for  use  in  road  construction,  that  is, 
1  volume  of  cement  to  about  4  volumes  of  mixed  aggre- 
gate (aggregate  graded  up  to  lj.4  or  2  inches),  the 
water  necessary  to  produce  a  workable  mix  will  vary 
from  Sy^  to  6  gallons  for  each  sack  of  cement.  Other 
factors  being  the  same,  the  full  utilization  of  the  ce- 
ment in  the  concrete  depends  entirely  on  the  use  of 
the  smallest  quantity  of  mixing  water  which  will  pro- 
duce a  concrete  of  satisfactory  plasticity. 

Increasing  the  quantity  of  cement  in  the  concrete  or 
improving  the  grading  of  aggregates  is  effective  in  in- 
creasing the  resistance  to  wear  only  in  so  far  as  we 

•Professor  in  Charge,  Structural  Materials  Research  Laboratory,  Lewis 
Institute,  Chicaefo. 


are  enabled  thereby  to  reduce  the  quantity  of  water  as 
compared  with  the  cement  in  the  mix. 

Ample  moisture  during  the  curing  period  is  second 
in  importance  only  to  the  use  of  a  proper  quantity  of 
mixing  water.  The  tests  show  that  unfavorable  cur- 
ing conditions  produce  exactly  the  same  eft'ect  as  too 
much  mixing  water.  However,  the  former  factor  is 
not  at  present  subject  to  the  same  abuse  as  the  latter. 
Many  floor  jobs  are  ruined  due  to  failure  to  supply 
moisture  for  a  few  days  after  placing  the  concrete. 
The  "ponding"  method  furnishes  ideal  conditions  for 
the  curing  of  floors  and  roads.  A  good  rule  to  follow 
is :  "Mix  with  the  smallest  quantity  of  water  that  will 
produce  a  plastic  concrete,  then  supply  as  much  water 
as  possible  for  curing." 

Traffic  should  be  excluded  until  the  concrete  is 
thoroughly  hardened ;  the  length  of  time  required  will 
depend  on  the  nature  of  the  work,  and  the  weather. 
Not  less  than  one  week  should  be  allowed  for  curing  in 
any  case ;  for  roads  for  vehicular  traffic  this  time  should 
be  extended  to  10  days  or  2  weeks ;  under  unfavorable 
conditions  one  month  or  longer  may  be  necessary. 

The  concrete  should  be  mixed  in  a  batch  mixer  for  a 
full  minute  after  all  materials  are  in  the  drum.  The 
resistance  to  wear  is  materially  lowered  by  undermix- 
ing.  There  is  no  danger  that  concrete  will  be  mixed 
too  long.  However,  it  has  been  clearly  shown  that  no 
reasonable  increase  in  the  mixing  period  will  counter- 
act the  ill  effects  of  too  much  mixing  water. 

Wear  tests  of  concrete  were  made  in  the  Talbot- 
Jones  rattler..  The  test  pieces  consist  of  blocks  8  inches 
square  and  5  inches  thick.  The  blocks  are  arranged 
around  the  perimeter  of  the  drum  of  the  rattler ;  the 
ten-side  polygon  formed  by  the  test  blocks  presents 
a  nearly  continuous  surface.  The  outside  diameter  of 
the  polygon  is  36  inches  and  the  inside  diameter  is  26 
inches.  During  the  test  the  front  of  the  chamber  is 
closed  by  means  of  a  steel  plate.  The  abrasive  charge 
consists  of  200  pounds  of  cast  iron  balls  (about  133, 
n/s  inches  and  10,  3^  inches  in  diameter). 

The  test  consists  of  exposing  the  inner  face  of  the 
concrete  blocks  to  the  wearing  action  of  the  abrasive 
charge  for  1,800  revolutions  of  the  drum  at  the  rate  of 
30  r.  p.  m.  The  machine  is  run  for  900  revolutions  in 
one  direction,  then  reversed.  Duplicate  rattler  heads 
enable  us  to  test  two  sets  of  blocks  at  the  same  time. 
For  research  work  in  studying  the  effects  of  varying 
proportions  and  consistency  of  the  concrete,  each  block 
is  made  from  a  small  batch  of  hand-mixed  concrete. 
The  specimens  are  molded  in  metal  forms  and  finished 
with  a  wood  float.  Each  block  is  weighed  immediately 
before  and  after  testing.  The  loss  in  weight  is  used 
as  a  measure  of  the  wear.  This  loss  is  reduced  to  an 
equivalent  depth  of  wear  in  inches. 

Tests  are  now  under  way  which  are  expected  to 
bring  out  the  relative  merits  of  different  aggregates 
for  use  in  the  construction  of  concrete  floors,  walks 
and  roads. 


Public  improvements  prevent  the  economic  loss  due  to  idle  man  power. 
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Mainly  Constructional 

East  and  We»t— From  Coast  to  Coast 


The  shipyards  at  CoUingwood,  Ont.,  have  orders  on  liand 
for  five  or  six  steamers. 

At  the  recent  municipal  elections  in  Listowel,  Ont.,  a 
by-law  to  raise  $18,000  for  new  roads  was  carried  by  a  large 
majority. 

The  Discovery  Mining  &  Power  Co.,  Ltd.,  has  been  in- 
corporated witli  a  capital  of  $30,000,  head  office  at  Prince 
Rupert,  B.C. 

The  Ontario  government  proposes  to  erect  another  large 
building  at  the  Kemptville  Agricultural  School.  Work  will 
proceed  early  this  season. 

By-laws  to  extend  the  street  railway  to  Terrace  Hill  and 
to  erect  a  new  $75,000  school  were  carried  by  the  ratepayers 
of  Brantford,  Ont.,  at  the  recent  elections. 

Two  hundred  new  houses  and  improvements  at  the  sew- 
age disposal  plant  are  among  the  requirements  of  Stratford 
during  1919,  according  to   Mayor  J.  L.  Young. 

Hutchinson  Securities,  Limited,  has  been  incorporated 
with  a  capital  of  $100,000,  head  office  at  Vancouver.  The 
firm's  charter  permits  it  to  engage  in  the  building  and  real 
estate  business. 

Three  branch  lines  of  the  government  railways  in  Alberta 
will  be  built  by  1920,  according  to  recent  statements  by  gov- 
ernment officials.  These  are  the  Sangudo,  St.  Paul-De  Metis, 
and   Medicine  Hat-Hanna  branches. 

A  deputation  from  Parry  Sound,  Ont.,  recently  came  be- 
fore the  provincial  government  to  request  that  the  govern- 
ment either  build  a  new  road  from  Trout  Creek  to  Loring  or 
put  the  present  road  in  good  condition. 

A  Supreme  Court  writ  for  $1,. 529.09  has  been  issued  on 
behalf  of  the  Canada  Crushed  Stone  Corporation,  Ltd.,  Dun- 
das,  against  the  Frid  Builders'  Supply  Co.  and  J.  E.  Frid. 
The  claim  is  for  goods  supplied  and  rent. 

The  International  Diamond-Drill  Contracting  Co.  has 
been  registered  as  an  Extra-provincial  company  in  British 
Colund)ia,  with  local  headquarters  at  Vancouver.  The  head 
office  of  this  concern  is  at  Spokane,  Wash. 

The  total  of  the  building  permits  issued  in  Sydney,  N.S., 
during  1918  was  320,  at  a  value  of  $422,257,  as  against  247  at 
a  value  of  .$416,900  in  1917.  December's  total  was  $14,360,  as 
compared  with  $11,135  for  the  same  month  in  1917. 

A  committee  is  at  work  organizing  for  the  promotion 
of  a  scheme  for  ihe  construction  of  a  provincial  highway  fol- 
lowing the  so-called  "northern  route."  Stratford,'  Kitchener, 
Sarnia  and  New  Hamburg  are  co-operating  in  this  object. 

It  is  stated  that  Bishop  Fallon  is  preparing  plans  for  a 
new  quarter-million-dollar  seminary,  in  London,  Ont.,  this 
project  having  been  postponed  on  account  of  the  war.  It  will 
be  located  on  a  20-acre  site  at  the  north  end  of  Waterloo  St. 

In  Smith's  Falls,  Ont.,  recently,  the  suburban  area  com- 
mission decided  to  call  for  tenders  for  1,700  cords  of  stone 
for  the  building  of  the  new  road  between  that  town  and  Port 
Elmsley.  The  improvement  work  will  include  the  construc- 
tion of  a  new  bridge  over  Black  Creek. 

The  Premier  of  .Mberta  recently  stated  that  his  govern- 
ment purposed  building  two  sanitariums  for  civiKan  cases  of 
tuberculosis  in  the  province,  if  the  plan  jointly  agreed  upon 
with  the  Dominion  Government  was  not  carried  out  and  the 
proposed  hospital  at  Calgary  begun  next  spring. 

Canadian  Pacific  Railway  surveyors  are  running  a  line 


preliminary  to  the  construction  of  a  branch  railway  from 
VVymark  on  the  Vanguard  line  to  Buttress  on  the  Expanse 
line,  to  serve  the  requirements  of  a  large  section  of  the  coun- 
try south  of  Swift  Current,  according  to  recent  reports. 

The  proposal  is  advanced  by  the  Manitoba  Motor  League 
and  the  Kenora  Motor  League  and  other  interested  parties 
that  a  road  be  constructed  connecting  Winnipeg  with  Ke- 
ora,  Ont.,  at  a  link  in  the  projected  Canadian  National  High- 
way. The  distance  from  Winnipeg  to  Kenora  is  roughly  120 
miles. 

Baldry,  Yerburgh  &  Hutchinson,  contractors  for  section 
No.  2  of  the  Welland  ship  canal,  have  reopened  their  office 
at  St.  Catharines  and  are  organizing  for  the  resumption  of 
work  on  this  section  of  the  canal.  Alex.  Grant,  formerly  of 
the  Trent  Valley  Canal,  is  now  taking  hold  of  operations  in 
his  new  position  of  chief  engineer  of  the  Welland  Canal. 

It  is  stated  waterworks  extension  will  soon  be  needed 
in  Regina,  Sask.,  and  that  this  matter  will  probably  be 
brought  before  the  newly-elected  council  shortly.  The  prob- 
able method  of  increasing  the  water  supply  will  be  by  well 
drilling  further  afield  in  the  Boggy  Creek  watershed  and  the 
provision  of  additional  storage  facilities  within  the  city  limits. 

Engineer  G.  Rogers  of  Assiniboia.  has  been  instructed  by 
the  council  to  prepare  a  report  regarding  the  placing  of  build- 
ing regulations  in  certain  sections  of  the  municipality.  The 
council  has  in  view  the  introduction  of  a  by-law  restricting 
the  type  of  buildings  to  be  erected  and  also  placing  the  erec- 
tion of  all  buildings  under  the  supervision  of  the  municipal 
authorities. 

No  effort  will  be  made  by  the  city  of  Toronto  to  provide 
protection  for  the  island  shore  until  next  spring.  F'ollowing 
an  inspection  by  Parks  Commissioner  Chambers  and  Deputy 
City  Engineer  Powell,  the  conclusion  was  reached  that  noth- 
ing could  be  done  in  the  way  of  protection  during  the  winter 
months.  In  the  spring,  if  the  funds  are  available,  stone  groins 
will  be  put  in  along  the  shore. 

The  elimination  of  level  crossings  on  Bloor  street  be- 
tween Lansdowne  Ave.  and  Dundas  street,  Toronto,  is  being 
discussed.  It  is  suggested  that  the  railroad  tracks  crossing 
Bloor  between  these  streets  be  depressed,  so  that  the  Toronto 
Railway  Company's  line  and  the  Bloor  street  civic  line  may 
connect.  Commissioner  of  Works  Harris  has  already  been 
instructed  to  prepare  plans  for  a  grade  separation  at  this 
point. 

The  North  American  Antimony  Smelting  Co.,  Ltd.,  own- 
ers of  the  antimony  mines  at  Lake  George,  York  County, 
N.B.,  are  completing  plans  for  the  opening  of  the  mines  and 
smelting  works  in  the  coming  spring.  The  antimony  ore  de- 
posits at  Lake  George  are  declared  to  be  one  of  Canada's 
richest  mineral  possessions,  there  being  no  other  deposit  of 
this  mineral  in  Canada  or  the  United  States  capable  of  main- 
taining a  smelter  plant. 

The  building  operations  during  1919  in  St.  Boniface,  Man., 
according  to  the  estimates  of  the  building  inspection  depart- 
ment, were  as  follows:  The  St.  Boniface  building  inspection 
department  reports  the  building  operations  in  the  cathedral 
city  for  1918  as  follows: — January,  $500;  February.  $51,000; 
March,  $4,400;  April,  $22,700;  May,  $7,275;  June,  $9,775;  July. 
$60,500;  August,  $97,650;  September,  $2,125;  October,  $3,160; 
November,  $11,000;  December,  $4,850;  Total,  $268,905.  The 
total  in  1917  was  $155,525. 

At  a  recent  meeting  in  Toronto  strong  resolutions  were 
adopted  by  the  Building  Trade  Unions  to  the  effect  that  the 
Government  should  cancel  all  orders-in-council  and  release 
all  political  prisoners,  and  it  was  decided  to  present  petitions 
calling  for  these  measures,  the  primary  object  in  view  to  ob- 
tain the  release  of  Charles  Watson,  ex-policeman,  recently 
sentenced  to  three  years  for  having  prohibited  literature  in 
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liis  possession.  It  was  further  decided  to  call  mass  meetings 
of  all  unemployed  tradesmen  of  the  building  industry  every 
Wednesday  morning  to  make  protests  against  present  con- 
ditions. 


Personals 

Hon.  H.  H.  Wickwire.  K.C..  M.P.P..  has  been  appointed 
as  Nova  Scotia's  first  Minister  of  Roads. 

Mr.  G.  J.  Lamb,  former  assistant  city  engineer  of  Port 
Arthur,  Ont.,  is  now  town  engineer  for  the  Kipawa  Fibre 
Company  at  that  company's  industrial  townsite,  Temiskam- 
ing,  P.Q. 

\V.  S.  Harvey,  who  for  several  years  was  in  the  sewe; 
section  of  the  Department  of  Works  in  Toronto,  and  who 
has  lately  been  construction  engineer  for  Leaside  Munitions, 
Ltd.,  has  now  been  appointed  engineer  of  sewers  with  the 
Toronto   Harbor   Commission. 

Mr.  G.  H.  Duggan  has  been  appointed  to  the  presidency 
of  the  Dominion  Bridge  Co.,  filling  the  vacancy  created  by 
the  resignation  of  Mr.  Phelps  Johnson.  Mr.  Duggan  has 
acted  in  the  capacity  of  vice-president  and  managing  director 
of  the  company  for  several  years  past. 

Mr.  W.  H.  Carter,  of  the  Carter-Halls-Aldinger  Co.,  pre- 
sident of  the  Winnipeg  Board  of  Trade,  recently  tendered  a 
dinner  to  Dr.  C.  N.  Bell  and  the  members  of  the  present 
council  of  the  board  as  a  recognition  of  Dr.  Bell's  services 
as  its  secretary  covering  a  period  of  thirty-two  years. 

Lieut.  Col.  Arthur  Dubuc,  of  the  33nd  French  Canadian 
Battalion,  a  well-known  Montreal  engineer,  has  been  award- 
ed the  Bar  to  the  Distinguished  Service  Order.  The  official 
statement  says  that  Lieut.  Col.  Dubuc  led  waves  of  infantry 
at  a  critical  moment  of  the  attack  on  an  important  village. 

Capt.  John  McGregor,  M.C.,  D.C.M.,  of  the  33nd  Mount- 
ed Kifles,  First  Central  Ontario  Regiment,  has  been  awarded 
the  Victoria  Cross  for  "the  most  conspicuous  bravery,  lead- 
ership and  self-sacrificing  devotion  to  duty."  Previous  to  en- 
listment Capt,  McGregor  followed  the  trade  of  carpenter  in 
Victoria,  B.C. 

Mr.  W.  Walker  has  been  appointed  division  engineer  of 
the  eastern  lines  of  the  Grand  Trunk  Railway  System,  in  suc- 
cession of  Major  F.  L.  C.  Bond,  recently  made  chief  engi- 
neer of  the  system.  Mr.  Walker  entered  the  Grand  Trunk 
service  in  1908  as  assistant  in  the  office  of  the  engineer  of 
Maintenance  of  Way,  having  previously  been  engaged  in 
railway  and  dock  construction  in  Scotland  and  Brazil.  In  1909 
he  was  appointed  assistant  engineer  in  the  chief  engin- 
neer's  ofhce,  and  a  year  later  was  made  asisstant  engineer 
of  the  Ottawa  division.  In  1916  Mr.  Walker  was  appointed 
assistant  Land  Commissioner  and  has  been  acting  division 
engineer  of  the  eastern  lines  since  1917. 


Obituary 

Mr.  Julius  E.  Waterous,  whose  name  is  well-known  to 
the  building  and  construction  industry  as  one  of  the  found- 
ers of  the  Waterous  Engine  Works  Co.,  Brantford,  Ont.,  died 
recently  at  his  home  in  that  city  in  his  seventy-fifth  year. 
When  Mr.  Waterous  first  went  to  Brantford,  many  years 
ago,  he  became  a  member  of  the  foundry  firm  of  Von  Brock- 
lin  and  Waterous.  Later  this  firm  was  reorganized  as  the 
Waterous  Engine  Works,  with-  which  Mr.  Waterous  was  con- 
nected as  mechanical  manager  and  vice-president  until  he 
organized  the  Waterous  Wire  Nail  Works  in  1896.  He  was 
connected  with  the  installation  of  a  number  of  waterworks 
plants  in  various  cities  in  Ontario  and  was  an  outstanding 
figure  in  the  development  of  the  great  industry  bearing  his 
name,  which  is  so  widely  known  in  connection  with  manu- 
facturing and   construction   interests. 

Mr.  I.  Feldman,  of  the  architectural  firm  of  Hynes,  Feld- 


man  &  Watson,  Toronto,  died  on  January  10  in  his  thirty- 
second  year.  Mr.  Feldman,  who  was  born  in  New  York  City, 
received  his  first  architectural  experience  with  the  Decorat- 
ors' Supply  Co.,  of  Chicago.  Later  he  went  to  Detroit  and 
finally  came  to  Toronto,  where  he  became  connected  with  the 
firm  in  which  he  was  partner  at  the  time  of  his  death.  He 
was  with  the  firm  since  1906  and  entered  the  partnership  four 
years  ago.  Mr.  Feldman  was  architect  for  quite  a  number 
of  warehouses  in  Toronto.  He  was  associate  architect  on 
the  Allen  theatre  on  Richmond  Street,  and  also  designed  the 
other  Allen  theatres  in  course  of  erection  in  Toronto.  He 
was  a  member  of  the  Ontario  Association  of  Architects  and 
had  just  retired  from  the  secretaryship  of  the  Toronto  Chap- 
ter. He  was  also  prominent  in  various  Hebrew  societies  in 
the  city.  His  death  was  due  to  influenza,  which  he  took 
while  in  Detroit,  where  he  had  gone  to  bring  his  wife  and 
child  home  from  a  visit  to  that  city. 

Col.  Robt.  S.  Low,  manager  of  the  firm  of  Bate,  Mc- 
Mahon  &  Co.,  died  on  January  15  in  Ottawa,  following  an 
operation  which  was  undertaken  to  relieve  acute  blood  poison- 
ing due  to  an  infected  ear.  Col.  Low's  name  is  well  known 
throughout  Canada  in  connection  with  the  construction  of  the 


Late  Col.  Robt.  S.  Low. 

big  military  camps  and  the  reconstruction  work  at  Halifax. 
He  was  born  in  East  Saginaw,  Mich.,  in  1874,  of  Scotch  par- 
ents. In  1886  he  and  his  parents  came  to  Halifax,  where  he 
commenced  his  business  career  as  timekeeper  in  his  father's 
office  in  1887.  Two  years  later  he  was  appointed  assistant 
superintendent,  which  position  he  held  till  1894.  The  fol- 
lowing two  winters  were  spent  in  the  United  States,  and  on 
his  return  in  1896  he  was  made  superintendent  of  his  father's 
business.  In  1899  he  became  a  partner  of  the  firm  McManus, 
Low  &  McManus,  and  in  1900  of  Low,  McManus  &  Home. 
The  name  of  this  firm  was  changed  to  the  R.  S.  Low  Con- 
tracting Co.  in  1901  and  continued  under  his  direction  un- 
til 1910.  His  partnership  in  the  Bate,  McMahon  concern  was 
formed  in  1912.  In  August,  1914,  Col.  Low  was  appointed, 
by  the  Minister  of  Militia,  Hon.  Lieut. Col.  O.C.  4  Pioneers, 
C.E.F.;  he  was  made  Lieut.-Col.  Feb.  1,  1916,  and  later  Hon- 
orary Colonel.  Following  the  Halifax  disaster,  in  Decem- 
ber, 1917,  Col.  Low  volunteered  his  services  for  the  recon- 
struction without  compensation  and  the  work  was  supervised 
by  him  until  June,  1918,  when  he  resigned  owing  to  pressure 
of  work  in  connection  with  his  firm's  contracts. 


Contracts  Department 

News    of    Special   Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Bridgewater,   N.S. 

Town  Council  plans  construction  of 
macadam  pavement.  Clerk,  J  as.  A. 
Curll. 

Chesterville,  Ont. 

Town  Council  plans  construction  of 
four  miles  of  concrete  sidewalks. 
Clerk,  Geo.  Elliot. 

Fredericton,  N.  B. 

City  Council  iilans  street  paving  cosl- 
iiiK  $200,000  for  next  five  years,  with  an- 
nual expenditure  of  $40,000.  Clerk,  G. 
R.   Perkins. 

Hamilton,  Ont. 

City  Council  plans  construction  of 
new    sewer    system.     Clerk,    A.    Kappclc. 

Kimberley,    Ont. 

Kimberlcy  Water  Co.  plans  extension 
to  reservoir. 

Perth,  Ont. 

By-law  lias  passed  for  construction  of 
granolithic  walks  costing  $7,000  for 
Municipal   Council.   Clerk,   Jno.   A.   Kerr. 

Portage  La  Prairie,  Man. 

Rural  Municipality  plans  construction 
of  road  costing  $8,000.  Clerk,  D.  Mc- 
Cowan. 

St.  Pamphile,  Que. 

Municipality  plans  I'onstruction  of 
macadam  roadway  costing  $7,000.  Scc- 
treas.,  H.  Jean. 

St.  Thomas,  Ont. 

Township  Council  plans  tile  drainage 
work.    Clerk,   W.   C.   Caughell. 

Saskatoon,   Sask. 

City  Council  plans  construction  of 
pavements  costing  $202,420,  and  storm 
sewer  costing  $34,9.50.  Clerk,  Andrew 
Leslie. 

City  Council  (Electrical  Dept.)  plans 
construction  of  intake  well  costing  $36,- 
000. 

Sherbrooke,  Que. 

City  Council  contemplates  paving 
costing  $487,2.')St.  of  which  $100,000  worth 
is  to  he  done  in  1919.  Clerk,  E.  C.  Ga- 
tien. 

Smithville,  Ont. 

By-law  has  passed  for  grading  and 
paving,  and  tarvia  roadway  will  be  laid 
in  Spring  costing  $4,000  for  Township 
Council.    Clerk,   F.   W.   Roberts. 

Strathroy,  Ont. 

Town  C'ouncil  plans  sewer  extension 
and  construction  of  pavement  costing 
$:)r>.000.  IJeputy  Reeve.   Mr.   Hill. 

Victoria,  B.C. 

City    Council     plans  construction     of 

macadam     roadway    in  yard  of  Colbcrg 

Shipyard.    Engineer,   F.  M.    Preston. 


Railroads,  Bridges  and  Wharves 

Hamilton,   Ont. 

Department  of  Public  Works,  Ottawa, 
lilans  development  of  harbor  costing 
$l.o00,000,  and  construction  of  turning 
basin  for  harbor.  Secretary,  R.  C.  Des- 
rochers,  Ottawa. 

Kelowna,  B.C. 

Departnienl  of  Railways,  Ottawa, 
plans  construction  of  railway  line  from 
liere  to  Kamloops.  Chairman  of  Nation- 
al Railway  Board,  D.  B.  Hanna.  Ottawa, 
Ont. 

Montreal,  Que. 

Harljour  Commrs.,  Ottawa,  previously 
reported  City  Council  in  error,  plans 
erection  of  bridge  over  St.  Lawrence 
River.    Scc.-treas.,  M.   P.   Fennell. 

St.  Pamphile,  Que. 

Municipality  plans  construction  of  iron 
bridge  costing  $18,000.  Sec.-trcas.,  H. 
jean. 

Saskatoon,   Sask. 

City  Council  plans  street  railway  ex- 
tensions costing  $40,000.  Engineer,  Mr. 
Archibald. 

CONTRACTS  AWARDED 
Portage    La    Prairie,    Man. 

Work  is  to  start  for  three  truss  bridges 
for  Rural  Municipality:  Foundations. 
John  Gunn  &  Sons,  Bank  of  Nova  Sco- 
tia  Bldg..   Winnipeg. 

Sunbury  County,  N.  B. 

Bridge  costing  $.'!1,000  over  Oromocto 
River  for  Provincial  Government:  (len- 
eral  contractor,  Kennebccasis  Contract- 
ing Co..  St.  John. 


Public  Buildings,  Churches 
and  Schools 

Alix,  Alta. 

Town  Council  plans  erection  of  me- 
morial  hospital.    Address,    Mayor. 

Bridgewater,  N.S. 

Town  (.Council  planj  erection  of  hos- 
pital.    Clerk.   Jas.    A.    Curll. 

Drumheller,  Alta. 

By-law  has  been  passed  for  erection  of 
$30,000  municipal  hospital.  Architect.  Mr 
Blakcy.    Parliament    Bldgs.,    Edmonton. 

Guelph,  Ont. 

Department  of  .\griculturc.  Toronto, 
plans  erection  of  dormitory  in'  agricul- 
tural college. 

Haileybury,    Ont. 

Town  Council  plans  erection  of  fire 
hall  costing  $10,000.  Mayor.  N.  T.  Mac- 
.\ulay. 

Halifax,   N.S. 

Plans  and  specifications  are  with  the 
secretary.  S.  J.  Wilson.  81  Sackville  St.. 
who  is  receiving  tenders  until  March 
1st,    for    repairs    to   "St.    Patricks"    boys 


school    lor    bclnjol    U'lard.    hi     Sackville 
St. 

Salvation  .-\rmy  plans  erection  of  ma- 
ternity hospital  costing  $125,000.  Chair- 
man.  Major  Moore. 

Hamilton,  Ont. 

Department  of  Public  Works,  Ottawa. 
plans  erection  of  $.500,000  post  office. 
Secretary.    R.    I'.    Desrochers,   Ottawa. 

Kemptville,  Ont. 

I'lans  are  being  preparerl  for  agricul- 
tural school  for  Department  of  .Agricul- 
ture.  Toronto. 

Lindsay,  Ont. 

Presbyterian  Congregation  plans  re- 
pairs  to  church.   Secretary,  John   Smith. 

Montreal,  Que. 

i:.  Parrot  i"t  Sons.  200  Pine  Ave.  E.. 
plans  erection  of  public  garage  costing 
$10,000. 

Port  Credit,  Ont. 

St.  Andrew's  Presbyterian  Church 
plans  erection  of  church.  Pastor.  Rev. 
G.    R.   Duncan. 

St.   James,    Man. 

Methodist  Congregation  plans  re- 
building church  which  was  destroyed  by 
fire  with  loss  of  $11,000.  Pastor.  Rev. 
T.  G.  Bcthcll. 

St.   Thomas,   Ont. 

City  Council  plans  erection  of  Me- 
morial   hospital.    Clerk,    W.    B.    Dohcrty. 

City  Council  plans  erection  of  wo- 
men's  community   building. 

Tourville,  Que. 

Parish  plans  erection  of  church.  Cur- 
ate. T.  T-achance. 

Toronto,  Ont. 

The  Redemptorist  Order  of  the  R.  C. 
Church,  President.  Rev.  Father  T.  J. 
Mulhall,  141  McCaul  St..  has  started 
campaign  to  raise  $7.50.000  for  erection 
of  seminary,  college  and  novitiate. 

Danforth  Park  Ratepayers  .\ss'n. 
plans  erection  of  community  hall.  Sec- 
retary. D.  McCarthy.  418  West  Lake 
.\ve. 

CONTRACTS  AWARDED 

Burlington,    Ont. 

Departiiunt  of  Public  Works.  Ottawa. 
has  awarded  contract  for  $10,000  gym- 
nasium building  in  military  hospital  to 
K.  Connors.  31  Lamoureaux  St..  Ham- 
ilton. 

Halifax,  N.  S. 

Glebe  house  costing  $8,000  for  St.  Jos- 
eph's Church.  Russell  St.:  Electrical 
work.  John  Starr  &  Co.;  heating.  Lon- 
gards   Ltd. 

Repairs  to  "Oxford"  school  costing 
$13,000  for  School  Board.  SI  Sackville 
St.:  Plumbing.  G.  H.  Kinsman.  Corn- 
wallis  St.;  heating,  Longards   Ltd..   Hoi- 
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What  is  the  Government's  Intention? 
Unemployment  is  Increasing 

IT  is  l)ecomingf  more  apparent  every  day  that  we 
must  look  to  public  works  as  the  chief  reservoir 
which  will  enable  us  to  tide  over  the  approaching, 
and  in  many  places  already  existing,  unemploy- 
ment crisis.  It  is  stated  that  in  Toronto  alone  there 
are  in  the  neighborhood  of  10,000  men  out  of  emplo}^- 
ment.  This  number  is  being  added  to  daily  by  the 
thousands  of  men  returning  from  Overseas,  and  if 
there  is  any  further  delay  in  starting  Government 
construction  work,  as  appears  probable,  we  shall  im- 
mediately be  confronted  with  an  inevitable  and  most 
serious  crisis. 

The  statement  has  been  made-  on  various  occasions 
by  the  Minister  of  Public  Works  and  other  Govern- 
ment representatives  to  the  effect  that  it  was  the  in- 
tention of  the  Government  to  proceed  immediately 
with  many  necessary  public  improvements  which  had 
been  shelved  during  the  war.  At  that  time  the  an- 
nouncement had  seemed*  very  hopeful,  but  up  to  date 
we  have  no  information  as  to  any  new  Government 
contracts  having  been  let,  or  any  ground  having  been 
broken,  and  the  months  are  slipping  away. 

What  is  required  is  immediate  work  all  over  the 


country.  Procrastination  on  the  part  of  the  Govern- 
ment will  result  in  a  very  serious  condition,  a  condition 
that  can  be  avoided  by  prompt  action. 

Then  again,  our  winter,  so  far,  has  been  a  very  open 
one.  There  has  been  scarcely  a  day  that  construction 
work  could  not  have  been  carried  on.-  While  we  could 
not  expect  the  Minister  of  Public  Works  to  be  advised 
on  this  score,  yet  we  believe  that  the  various  proposed 
Government  contracts  should  have  been  in  such  shape 
as  to  permit  the  contractors  to  take  advantage  of  the 
exceedingly  favorable  building  weather. 

Many  contractors  have  been  keeping  their  organ- 
izations intact  at  considerable  expense  to  themselves 
on  the  strength  of  the  promises  from  Ottawa  that  there 
would  soon  be  considerable  work  under  way.  Failure 
of  this  expected  activity  to  materialize  is  resulting  in 
increasing  anxiety  and  discontent  as  well  as  expense. 

We  thoroughly  appreciate  the  many  problems  and 
the  immense  amount  of  work  piling  up  in  the  various 
departments  at  Ottawa,  but  in  our  opinion,  a  decision 
of  such  vital  importance  to  the  country  as  this  is, 
should  be  made  at  once  and  go-ahead  instructions  is- 
sued without  further  loss  of  time.  Action  is  wanted, 
immediate  action — not  promises. 


A  Home  as  an  Investment 

THERE  is  no  time  like  the  present.  This  is  true 
of  home  building.  The  present  moment  is  favor- 
able to  the  building  of  homes  of  all  classes,  from 
those  of  the  millionaire  to  those  of  the  working- 
man.  The  object  in  building  your  own  home  is  to  se- 
cure comfort.  The  opportunity  for  home  building  and 
owning  comes  with  the  possession  of  surplus  means 
which  can  be  invested  in  that  way.  Many  persons  of 
wealth  have  added  largely  to  their  fortunes  through 
the  war,  even  after  deducting  the  income  and  profits 
taxes.  The  present  is  a  very  favorable  period  for  the 
use  of  such  gains  in  the  immediate  building  of  new 
homes,  so  that  the  desired  increase  of  comfort  may  be 
enjoyed  at  an  early  date. 

Many  wage  earners  recently  earning  more  than  ever 
before,  have  prudently  laid  aside  a  part  of  their  earn- 
ings and  have  now  accumulated  either  in  Victory  Bonds 
or  in  the  savings  banks,  considerable  sums  with  which 
they  can  begin  home  construction. 

The  War  Service  Gratuity  authorized  by  the  Gov- 
ernment will  furnish  each  soldier  on  discharge  with  a 
considerable  sum  of  money.  This  money  could  be  in- 
vested in  no  better  way  than  in  a  home.  Delay  may 
result  in  the  spending  or  vmwise  investment  of  this 
money.  It  is  a  part  of  wisdom  to  begin  promptly  the 
best  form  of  investment  for  the  workingman— a  home 
for  himself  and  his  family. 


Provincial  Highway  Assured 

THAT  the  Ontario  government  will  immediately 
ask  for  tenders  for  the  construction  of  one  hun- 
dred miles  of  the  new  Provincial  highway  and 
that  on  the  remainder  of  the  highway  extensive 
preliminary  work  will  be  proceeded  with  during  the 
summer,  was  the  statement  made  by  Hon.  Finlay  G. 
Macdiarmid,  Minister  of  Public  Works  and  Highways 
for  the  Province,  at  the  recent  annual  meeting  of  the 
()ntario  Motor  League.  It  was  not  the  intention  of  the 
(iovernment,  he  said,  to  establish  a  uniform  width  or 
standard  cost  for  the  new  highways.  The  counties 
are  to  be  encouraged  in  carrying  on  an  aggressive  pro- 
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gramme  in  connection  with  the  construction  of  mar- 
ket roads  under  their  control. 

The  Minister  read  a  resolution  passed  at  a  recent 
convention  of  the  United  Farmers'  Association,  calline; 
upon  the  Ontario  government  to  exercise  wise  judg- 
ment and  protesting  against  the  reckless  expenditure 
of  the  people's  money  in  the  construction  of  expensive 
highways  for  the  benefit  of  idle  speed-motorists.  He 
had  entirely  disagreed  with  this  resolution  because  he 
did  n(jt  believe  it  correctly  represented  the  attitude  of 
the  farmers  of  the  province  towards  the  government's 
[jolicy  of  road  construction.  There  was  no  other  as- 
sociation that  took'  the  same  attitude  in  regard  to  the 
movement.  It  was  not  the  intention  of  the  govern- 
ment to  construct  expensive  roadways  for  idle  speed 
motorists,  but  to  build  highways  to  take  care  of  the 
rapidly  growing  Province  of  Ontario. 

Hon.  Mr  Macdiarmid  said  that  through  the  Govern- 
ment he  is  endeavoring  to  obtain  the  services  of  an 
expert  road  builder,  who  will  be  in  full  charge  of  the 
construction.  The  name  of  the  appointee  will  prob- 
ably be  announced  shortly. 

Other  speakers  at  the  same  meeting  were  Mr.  Geo. 
C.  Diehl,  chairman  of  the  Good  Roads  Board,  Buffalo ; 
Mr.  Herbert  W.  Baker,  of  Albany,  N.  Y.,  secretary  of 
the  New  York  State  Automobile  Association ;  Col. 
Mulloy,  of  the  Department  of  Re])atrication,  Ottawa ; 
Mr.  Geo.  H.  Gooderham,  M.P.P.,  chairman  of  the  To- 
ronto-Hamilton Highway  Commission.  Mr.  Frank 
Roden,  the  retiring  president,  in  his  presidential  ad- 
dress, stated  that  the  motorists  proposed  to  ask  the 
government  to  increase  the  speed  limit  five  miles  per 
hour,  in  cities,  towns  and  villages,  making  the  speed 
limit  25  miles  in  the  country  and  20  miles  in  the  city. 

The  officers  of  the  Ontario  Motor  League  elected 
for  the  coming  year  are  as  follows : 

President,  J.  J.  Gibbons ;  vice-presidents,  G.  A. 
Hodgson,  A.  R.  Greene,  A.  D.  Bowlby  (Windsor); 
secretary-treasurer,  W.  G.  Robertson ;  managing  editor 
Canadian  Motors,  W.  B.  Hastings.  Board  of  Direc- 
tors :  Messrs.  Frank  Roden,  Dr.  P.  E.  Doolittle,  G.  M. 
MacWilliam,  G.  A.  Hodgson,  L.  B.  Howland,  O.  Hez- 
zelwood,  H.  Gagnier,  Capt.  J.  P.  Beaty,  S.  M.  Kenney, 
1'.  J.  Barber,  W.  S.  Smith,  J.  J.  Gibbons,  W.  T.  Mar- 
latt,  F.  J.  Sleght,  E.  F.  Hick,  S.  A.  Svlvester,  W.  W. 
Digby,  A.  E.  Chatterson,  C.  M.  Ricketts,  T.  N.  Phelan, 
M.  J.  Overell,  W.  F.  Goforth,  C.  H.  Carlisle,  Arthur 
Hewett,  A.  R.  Greene,  F.  E.  Mutton,  Wm.  Stone,  Chas. 
Boothe,  N.  R.  Gooderham,  J.  Allan  Ross,  Alfred  Rog- 
ers, J.  E.  Ganong,  William  Findlay,  Frank  M.  John- 
ston and  A.  D.  Bowlby ;  Auditor,  Osier  Wade. 


London  Builders'  Exchange  Annual 

AT  the  21st  annual  meeting  of  the  London 
Builders'  Exchange,  which  was  the  best 
attended  and  most  enthusiastic  in  its  his- 
tory, all  of  the  1918  officers  were  re-elect- 
ed for  1919.  The  list  is  as  follows:  President, 
Harry  Hayman;  1st  vice-president,  L.  A.  Boss;  2nd 
vice-president,  Ed.  Gerry ;  treasurer,  Thos.  A.  Jones ; 
honorary  secretary,Geo.  S.  Gould ;  directors :  B.  Noble, 
Geo.  Hyatt,  A.  C.  Nobbs,  John  Whittacker,  T.  R. 
Wright ;  auditors,  J.  R.  Haslett,  Geo.  Mills ;  represent- 
atives fair  board,  T.  A.  Jones,  Geo.  S.  Gould;,  annual 
convention,  Messrs.  Dennis,  Boss,  Gibbons,  Willis, 
McWaine ;  alternates,  Messrs.  Martin,  Hayman,  Pace, 
Young,  Banks. 

The  London  Exchange,  as  pointed  out  by  President 


Hayman,  has  attained  its  majority,  and  while  the  past 
year  has  not  been  as  good  for  the  building  industry  as 
it  might  have  been,  it  has  at  least  been  a  great  test  of 
the  loyalty  of  the  members  and  they  now  look  forward 
to  the  coming  sea.son  of  1919  with  enthusiastic  optim- 
ism. The  president  thanked  the  members  for  the  kind 
support  they  had  given  him  and  trusted  that  the  ex- 
change members  would  do  their  j)art  in  the  great  work 
of  reconstruction  in  all  its  phases.  He  commented  on 
the  opening  of  the  new  London  Technical  School  as  a 
great  cause  of  gratification  on  the  part  of  the  builders, 


Stability  in  Prices  Sought  by  Builders 

THE  building  investor  is  seeking  more  assurance 
of  stability  of  material  prices  and  other  con- 
struction costs  before  undertaking  any  build- 
ing.   This     is    becoming  more  ap])arent  every 
day.    When  the  subject  of  building  is  broached,  the 
first  question  asked  is:    Is  there  any  dro])  in  ])rices,  or 
what  likelihood  is  there  of  prices  taking  a  tumble  ? 

As  a  result  of  this  feeling,  those  interested  in  the 
industry  must  get  together  and  thresh  out  the  prob- 
lems of  how  to  insure  price,  stability  and  uniform  con- 
struction costs. 

The  Building  Trades  Employers'  Association  of 
New  York  took  a  forward  step  last  week  to  insure  the 
stability  of  the  labor  situation  when  the  board  of  gov- 
ernors adopted  a  resolution  to  the  effect  that  "all 
trade  agreements  expiring  at  the  end  of  1918  may  be 
renewed  for  a  time  not  exceeding  one  year,  arid  that 
trade  associations  shall  not  agree  to  pay  a  wage  in 
excess  of  that  now  being  paid,  as  set  forth  in  a  sche- 
dule, in  any  new  agreement  made  for  the  year  1919. 
This  schedule  fixed  the  per  diem  rate  of  wages  for  car- 
penters, $5.50;  same  for  shops,  $5  (in  all  boroughs); 
composition  roofers  and  waterproofers,  $4.25  (Jan.  1, 
1919,  $4.75);  concrete  workers,  laborers,  $3.00"  (Jan. 
1,  1919,  $4);  elevator  con.structors,  $5.52;  elevator 
constructors'  helpers,  $3.25;  house  shorers,  $4.50; 
painters,  $5.50;  plasters,  $6.50;  plasterers'  laborers, 
$4.50;  stonecutters,  $6;  woodworkers,  $22  per  week, 
minimum . 

This  schedule  included  the  resolution  that  "the 
rates  of  wages  now  being  paid  shall  be  strictly  adher- 
ed to  by  all  mebers  of  the  association  until  the  expira- 
tion of  the  existing  trade  agreement,  except  in  the 
case  of  those  existing  agreements  which  provide  for 
additional  increases."  The  schedule  includes: 

Asbestos  workers,  $5.50;  helpers  for  same,  $4; 
bricklayers,  $7 ;  laborers  for  same,  $4 ;  cement  masons, 
$5.60;  dock  builders,  $5;  electricians,  $6;  helpers  for 
same,  $3;  engineers,  $6.50;  housesmiths  (structural), 
$7;  housesmiths  (fini.shers),  $6.40;  marble  cutters  and 
setters,  $6;  marble  carvers,  $6.50;  marble  polishers, 
bed  rubbers,  sawyers,  $5.30;  mosaic  workers,  (help- 
ers), $4;  plumbers,  $6;  slate  and  tile  roofers,  $6.40 
(Jan.  1,  1919.  $6.50) ;  steamtitters  $6:  helpers  for  same. 
$3.40  ($4  when  working  eight  hours  or  less)  ;  roofer- 
and  sheet  metal  workers,  $5.60  (July  1,  1919,  $5.80; 
stone  setters,  $7;  tile  layers,  $6;  helpers  for  .same, 
$3.65. 

The  early  construction  of  the  C.  N.  R.  branch  line 
from  Vernon  to  Kamloops  will  be  urged  upon  the 
Federal  Government  by  a  deputation  from  the  Okan- 
agan  District. 


January  29,  1919 


THE    CONTRACT     RECORD 


83 


Toronto  Builders'  Exchange  Holds 
27th  Annual  Meeting 


THERE  was  a  very  full  attendance  at  the  27tli 
annual  meeting  of  the  Toronto  Builders'  Ex- 
change, held  on  Monday,  Jan.  20th,  in  the  Ex- 
change rooms  at  34  Victoria  Street.  Mr.  W. 
E.  Dillon,  in  his  presidential  address,  thanked  the 
members  for  their  support  in  making  the  Exchange  a 
success  and  bringing  it  back  to  normal  activity.  He 
jjointed  out  the  very  serious  way  in  which  the  war 
had  affected  them,  which  had  necessitated  moving  to 
the  present  smaller  quarters.  However,  during  the 
past  year  thirty  new  members  had  been  added  and  a 
few  old  members  had  been  brought  back  into  the  fold. 
Several  special  meetings  had  been  held  and  consider- 
able work  done.  Mr.  Dillon  referred  to  the  Ottawa 
conference  and  the  other  meetings  which  had  been 
called  in  connection  with  the  formation  of  the  Asso- 
ciation of  Canadian  Building  and  Construction  In- 
dustries. He  also  mentioned  the  interviews  which 
delegates  from  the  Exchange  had  had  with  govern- 
ment ministers  in  regard  to  housing  and  technical 
education,  and  the  interview  of  the  joint  deputation 
from  the  Sheet  Metal  men  and  the  Exchange  with 
Hon.  Dr.  Cody,  in  regard  to  technical  education.  The 
various  phases  of  this  question  had  been  discussed 
with  Dr.  Cody,  who  had  declared  himself  as  being 
very  pleased   that  their   industries   were   taking   such 


A.  D.  Grant,  President  Elect,  Toronto  Builders'  Exchange 

an  interest  in  the  problem,  and  had  promised  to  have 
his  staff  go  around  the  various  workshops  and  ascer- 
tain the  classifications  in  which  the  boys  might  be 
placed  for  educational  purposes. 

Mr.  Dillon  also  made  reference  to  the  work  done 
by  the  various  sections.  The  masons'  section  had  held 
a  dinner,  to  which  a  number  of  outsiders  had  been  in- 
vited, and  the  result  was  the  addition  of  a  number 
of  new  members.    The  plasterers'  and  carpenters'  sec- 


tions had  also  held  very  successful  dinners.  Two  new 
sections  were  being  formed.  Mr.  Oakley  was  ready 
to  announce  a  sewers  and  paving  section,  and  Mr. 
Furnival,  a  roofers'  section. 

Refuting  the  statements  of  some  who  had  said 
there  was  no  benefit  to  be  obtained  from  membership 
in  the  Exchange,  Mr.  Dillon  said  that  his  own  firm 
had  derived  considerable  benefit.    The  daily  bulletin, 


W.  E.  Dillon,  Retiring  President,  Toronto  Builders'  Exchange 

which  had  formerly  been  issued,  listing  proposed 
work,  had  been  very  helpful,  and  they  had  been  pro- 
vided with  plans  and  specifications.  The  firm  also 
had  their  name  brought  prominently  before  architects 
and  builders  through  the  exchange  telephone  direct- 
ory, and  there  was  the  great  advantage  of  being  able 
to  meet  and  discuss  questions  of  interest  to  the  trade. 
The  Exchange  had  taken  a  keen  interest  in  such  ques- 
tions as  the  Workmen's  Compensation  Act  and  the 
Mechanics  Lien  Act,  and  had  done  a  great  deal  of 
work  in  regard  to  them.  Particular  reference  was 
made  to  Mr.  Gander's  good  work  in  connection  with 
the  Workmen's  Compensation  Act. 

Mr.  Dillon  said  the  policy  of  the  Exchange  was 
to  do  all  in  its  power  to  improve  labor  condi- 
tions. In  regard  to  the  returned  soldiers  he  was  sure 
the  men  of  the  trade  would  do  their  bit  in  re-estab- 
lishing these  men  in  civil  life.  Personally  he  had 
found  the  returned  men  showed  the  same  pluck  and 
energy  in  taking  up  industrial  work  again  as  they  had 
shown  in  the  trenches. 

Minutes  of  the  last  annual  meeting  and  of  the  spe- 
cial meetings  held  on  June  12,  and  Nov.  19,  to  discuss 
and  organize  for  the  Ottawa  conference  of  Canadian 
Building  &  Construction  Industries,  were  then  pre- 
sented and  received.  The  secretary-treasurer's  report 


84 


THE    CONTRACT     RECORD 


January  29,  1919 


A.  H.  Dancy,  Vice-Pre«ident  John  Aldridge.  Treasurer  David  J.  Davidge,  Secretary 

OFFICERS  OF  TORONTO  BUILDERS'  EXCHANGE,  1919 


was  also  presented  and  received,  showing  a  net  gain 
for  the  year  of  over  $700. 

Then  followed  the  election  of  officers.  It  was  the 
unanimous  wish  of  the  meeting  that  Mr.  Dillon  should 
hold  office,  as  president,  a  second  year,  but  owing  to 
business  demands,  he  was  unable  to  see  his  way  clear 
to  do  so.  The  rules  of  the  meeting  were  suspended  in 
order  to  discuss  a  motion  by  Mr.  Douglas,  which 
proposed  increasing  the  number  of  men  on  the  board 
of  directors  from  five  to  ten.  After  some  expression 
of  opinion  for  and  against,  the  motion  was  voted  on 
and  lost.  The  election  finally  resulted  as  follows: 
President,  Mr.  A.  D.  Grant ;  first  vice-president,  Mr. 
Walter  Davidson;  second  vice-president,  Mr.  A.  H. 
Dancy;  treasurer,  Jno.  Aldridge;  board  of  directors, 
M.  John  V.  Gray,  Mr.  C.  B.  Jackson,  of  Jackson- 
Lewis  Construction  Co.  Mr.  J.  R.  Page,  Mr.  Geo. 
Stocker,  and  Mr.  G.  R.  Douglas.  Mr.  H.  Elgie,  Mr. 
Geo.  Gander  and  Mr.  Geo.  Oakley  declined  nomina- 
tion for  office  on  the  ground  that  the  time  had  come 
for  the  younger  members  of  the  Exchange  to  take 
hold  of  the  organization. 

A  resolution,  moved  by  Mr.  Stocker,  and  seconded 
by  Mr.  Dancy,  was  next  presented  to  the  meeting, 
reading  as  follows: 

Whereas  a  Dominion-wide  Association  of  building 
industries  has  recently  been  organized  for  the  pur- 
pose of  dealing  more  effectively  with  the  vital  que.s- 
tions  relating  to  the  industry,  than  is  possible  through 
the  efforts  of  local  bodies ;  and 

Whereas  we  believe  our  definite  connection  with 
such  an  association  would  not  only  very  materially 
strengthen  its  position,  but  would  react  in  large  mea- 
sure towards  the  broadening  of  our  local  influence,- 
and  the  stimulating  of  our  local  efforts  in  the  attain- 
ment of  the  various  objects  sought  by  us  as  an  ex- 
change. 

Therefore,  be  it  resolved : 

"That  the  Toronto  Builders'  Exchange  become 
amalgamated  with  the  said  "Association  of  Canadian 


Building  and  Construction  Industries"  following 
forthwith  upon  its  adoption  of  a  constitution  and  by- 
laws and  the  granting  of  its  government  charter." 

There  seemed  to  be  a  majority  in  favor  of  the  ac- 
tion proposed  in  this  resolution,  but  as  was  pointed 
out  by  Mr.  Kirby,  there  was  not  sufficient  time  for  a 
proper  discussion,  and  it  was  finally  decided  to' post- 
pone the  meeting  for  one  week.  It  was  also  hoped  that 
in  the  meantime  there  would  be  some  information  to 
hand  regarding  the  constitution  of  the  A. C. B.C. I., 
particularly  in  regard  to  the  finances  and  fees. 

In  regard  to  the  coming  meeting  of  the  Provincial 
Builders'  &  Supply  Association  at  Chatham,  it  was 
decided,  on  motion  of  Mr.  Bulley,  that  the  selection  of 
delegates  be  left  to  the  board  of  directors.  It  was  also 
resolved,  on  motion  of  Mr.  Aldridge,  that  the  usual 
per  capita  tax  be  subscribed  to  this  association  for 
convention  expenses. 

On  the  recommendation  of  the  Board  of  Directors, 
life  memberships  were  conferred  on  Mr.  John  Ald- 
ridge, Mr.  Jas.  Wickett,  Mr.  W.  J.  Davidge,  Mr.  Jas. 
Crang  and  Mr.  Edward  Gearing. 


Peterboro  Trades  Council  Elect  Officers 

At  a  recent  meeting  of  the  Trades  Council  in  Pe- 
terboro, Ont.,  the  following  officers  were  elected : 

President,  A.  J.  Bolwell ;  vice-president,  E.  March- 
and ;  corresponding  secretary,  W^  Stevens :  financial 
secretary,  T.  Quinn ;  sergeant-at-arms,  Donald  Wires ; 
auditors,  Robt.  Reid,  J.  Begley,  M.  L.  Campbell: 
trustees,  Harry  Gainey,  Peter  McArthur,  Thos.  Stcn 
ton,  A.  J.  Bolwell,  T.  Oglivie. 


Great  Britain  has  already  set  aside  more  than 
thirty  million  pounds  for  road  making  machinery — 
chiefly  for  Scotland.  Road  rollers,  stone  crushers, 
steam  tractors,  spreader  wagons  and  all  other  equip- 
ment necessary  for  the  construction  and  repair  of 
roads,  will  be  required,  and  it  is  expected  that  it  will 
not  all  be  supplied  from  within  the  British  Isles. 
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Proposed  Bridge  Over  St.  Lawrence 
Again  up  for  Discussion 

KPRF.SENTATIVES  of  thirty  South  Shore 
municipalities,  at  a  recent  meeting  held  in 
Longueuil,  P.  Q.,  passed  a  strong  resolution 
requesting  the  construction  of  a  bridge  across 
the  St.  Lawrence  between  Longueuil  and  Montreal. 
The  resolution  reads  as  follows : 

"The  representatives  of  the  South  Shore  counties 
now  in  meeting  at  the  City  Hall  of  Longueuil  repre- 
sent respectfully  to  the  Federal  Government  that  in 
view  of  the  end  of  the  war  a  great  number  of  industries 
which  were  engaged  in  war  work,  are  now  paralyzed 
and  a  great  number  of  soldiers  are  coming  back  from 
the  front  who  have  need  of  work,  as  well  as. the  civil- 
ians who  worked  in  war  industries  who  have  also  need 
of  immediate  work. 

"And  in  view  of  the  fact  that  before  the  war  the 
project  of  the  bridge  laid  down  by  the  Harbor  Com- 
mission of  Montreal  was  practically  adopted  and  would 
have  been  carried  out  had  it  not  been  for  the  war,  and, 
whereas,  now  the  war  is  over,  the  Government  should 
immediately  authorize  the  Harbor  Commission  to  put 
into  execution  this  project  in  the  general  interest  of  the 
country,  and  particularly  of  the  counties  on  the  South 
Shore,  and  of  the  city  of  Montreal." 


Moose  Jaw  Waterworks  Report 

COMMISSIONER  Geo.  D.  Mackie,  of  Moose 
Jaw,  Sask.,  recently  issued  the  following  re- 
port, regarding  the  operation  of  the  city  water- 
works j)lant  in  1918: 
"The  total  quantity  of  water  used  in  the  city  in  the 
year  1918  was  234,270,000  gals,  or  on  an  average  of 
946,000  gallons  per  day,  as  compared  with  365,285,000 
gallons  or  an  average 'of  1,001.000  gallons  per  day  for 
the  yea;   1917. 

"The  undernoted  table  shows  monthly  the  average 
quantity  of  water  used  in  the  city  during  the  years 
1917  and  1918  per  day.  The  total  quantity  of  water 
used  for  industrial  purposes  for  the  year  1918  was  114,- 
000.000  gallons  as  compared  with  81,764,000  gallons 
for  1917,  an  increase  over  the  year  1917  of  32,311,000 
gallons. 

Water  Supply. 
The  averacre  quantity  of  water  sunnlied  Der  dav  in 
each  month  of  1917-1918 


January     .  . 
February  . 
March   .  . . . 

April    

May 

June 

J"iy  

August    . .  . 
Sei)tember 
October    .  . 
November 
December 


of  water  supplied  per  ( 

1917 

1918 

Gals. 

(;als. 

998,000 

886.000 

1,096,000 

921,000 

1,036.000 

934,000 

852,000 

812,000 

1,107,000 

699,000 

1,143,000 

858,000 

991,000 

971.000 

850.000 

987,000 

1,078,000 

1,057,000 

937,000 

1,085,000 

9(j4,000 

1,125,000 

967,000 

1,085,000 

Average  per  day  1,001,000  946,000 

"The  undernoted  table  shows  the  average  quantity 
of  water  used  per  day  for  indu.strial  and  domestic  pur- 
poses for  the  years  1914  to  1918, 


Industrial   Domestic 
Purposes    Purposes 


Gallons.  Gallons. 

1914 139,092  667,598 

1915  146,961  573,000 

1916 209,839  600,161 

1917 224,000  777.000 

1918  312,500  633,500 


Total 

Gallons. 
806,700 
719,961 
810,000 

1,001,000 
946,000 


"The  various  sources  from  which  the  water  supply 
/as  secured  as  compared  with  1917  was  as  under: 

1917 

Caron 262,225,000 

Snowdy  Springs   70,395,000 

Power  House  Clallerv.      32,665,000 
Totals    '. .   365.285.000 


7918 

240,210,000 

57,395,000 

47,665,000 

345,270.000 


Western   Engineers  Go-operate  in  Work   of 
Reconstruction  and  Development 

WESTERN  engineers  are  evidently  determined 
to  play  their  full  part  in  the  work  of  recon- 
struction and  general  development.  At  a 
recent  meeting  of  the  Manitoba  Branch  of 
the  E.  I.  C,  some  very  important  resolutions  were  dis- 
cussed, and  it  is  the  intention  to  intimate  to  the  Gov- 
ernment that  any  public  questions  involving  the  ex- 
penditure of  large  sums  of  public  money,  will  receive 
the  keenest  attention  of  engineers  as  a  body  of  public- 
spirited  men,  before  passing  the  Federal,  Provincial  or 
Municipal  authorities.  There  was  a  lengthy  resolution 
presented  urging  most  strongly  the  need  for  a  com- 
mission or  central  board  to  deal  with  vital  problems  af- 
fecting the  reconstruction  period.  Some  of  the  ques- 
tions discussed  were :  natural  resources  and  the  best 
methods  of  their  development,  the  building  of  high- 
ways, the  drainage  problems  in  connection  with  swamp 
lands,  the  determining  of  the  boundaries  of  the  prov- 
ince, and  the  provision  of  finances  to  carry  out  work 
on  any  such  projects. 

The  propaganda  committee  had  prepared  a  resolu- 
tion, which  is  to  be  presented  to  the  Provincial  Cab- 
inet, after  it  has  been  redrafted,  made  more  general 
in  character  and  confirmed  at  the  next  meeting.  The 
first  clause  taken  up  was  a  plea  that  lines  of  com- 
munication interconnecting  all  parts  of  the  province, 
by  means  of  highways,  roads  and  water  routes,  is  the 
first  requirement  in  any  comprehensive  scheme  of  de- 
velopment, and  that  the  provision  and  maintenance  of 
these  must  precede  the  development  of  any  or  all  ma- 
terial resources.  It  was  also  urged  that  a  determina- 
tion of  the  physical  features  of  the  province  would 
contribute  to  systematic,  orderly,  logical  and  econom- 
ical development.  The  meeting  was  agreed  that  the 
programme  outlined  would  provide  much  work  and 
thus  help  towards  the  re-establishment  of  the  return- 
ed soldier  in  civil  life. 

Another  clause  emphasized  the  desirability  of  mak- 
ing any  plan  with  regard  to  drainage  or  irrigation, 
province-wide.  The  resolution  was  also  argued  that 
the  construction  of  highways,  roads  and  bridges,  the 
drainage  of  swamp  lands,  or  irrigation  of  arid  lands, 
and  the  determination  of,  and  co-ordination  of  data 
afl'ecting  the  physical  features  of  the  province  should 
be  considered  as  three  functions  of  one  activity  tend- 
ing toward  the  development  of  the  natural  resources 
of  the  province,  and  that  all  separate  bodies  now  active 
therein  should  be  consolidated  under  one  common 
directorate  which  may  take  the  form  of  a  commission 
or  a  departmental  board. 

The  cost  of  any   necessary   topographical   surveys 
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should,  it  was  urged,  be  borne  by  a  general  tax  on  all 
lands  in  the  province  or  any  other  taxable  element  de- 
clared to  be  a  beneficiary  thereof. 

It  was  made  quite  plain  that  the  branch  intends 
to  work  in  co-operation  with  the  provincial  govern- 
ment and  other  bodies  interested  such  as  the  Union 
of  Manitoba  Municipalities. 

The  meeting  also  discussed  the  question  of  making 
mining  in  Manitoba  more  attractive  to  the  investor. 
It  was  felt  that  the  present  regulation,  under  order-in- 
council,  did  not  give  the  same  stability  to  the  industry 
as  would  be  the  case  if  mineral  rights  were  disposed 
of  under  Dominion  act  of  parliament.  In  this  the 
Institute  has  decided  to  co-operate  with  the  Canadian 
Mining  Institute  in  securing  the  necessary  action  along 
this  line.    ' 


ing  model  homes,  we  should  insist  on  improving  those 
which  are  already  built. 

"The  land  question  is  at  the  root  of  the  housing 
])roblem.  The  dwelling  consists  of  the  site,  the  plan- 
ning and  development  of  the  land  to  make  it  adaptable 
for  housing  purposes,  and  the  building.  We  need  to 
give  proper  attention  to  all  three  matters.  Town  plan- 
ning has  regard  to  the  site  and  its  development,  and 
to  the  connection  between  the  dwelling  and  a  factory 
or  other  places  of  employment." 

Mr.  Adams  also  pointed  out  the  relation  between 
labor  unrest  and  housing  conditions.  Higher  stand- 
ards, he  said,  would  indirectly  produce  higher  wages. 
They  would  help  to  secure  more  durable  construction 
and  save  large  sums,  equivalent  to  many  millions  in 
Canada  in  fire  waste  and  in  the  cost  of  fire  prevention. 


Thos.  Adams  Speaks  on  Housing   Question 

ti-^'^  TTU'^N  we  come  to  consider  that  the  most 
\A/     imjjortant   thing    needed   to  build   up  the 
T    T       wealth  of  this  country  is  the  quality  of  our 
population,   what   madness    it   is    to   con- 
tinue to  allow  the  present  conditions  to  remain  with-, 
out   spending  whatever   millions   of   money   may   be 
necessary  to  get  rid  of  at  least  the  worst  of  them." 
This  is  the  contention  made  by  Mr.  Thos.  Adams,  of 
the  Commission  of  Conservation,  in  a  recent  address 
in  Montreal  on  the  housing  question.  Mr.  Adams  said : 

"We  have  not  in  Canada  accurate  statistics  regard- 
ing the  comparative  effect  of  good  and  bad  housing 
conditions,  but  in  England,  where  this  has  been  done, 
it  has  been  shown  that  the  death  rate  of  cities  like 
Liverpool  and  Manchester  is  about  20  per  1,001,  as 
against  from  about  8  per  1,000  in  the  garden  cities  and 
suburbs.  A  large  proportion  of  the  high  death  rate 
in  the  cities  is  due  to  the  high  death  rate  of  infants, 
which  is  three  times  as  high  in  the  crowded  cities  as 
in  the  healthier  model  towns  and  suburbs.  We  have 
in  Canada  large  cities,  some  in  this  province,  v/hich 
have  a  death  rate  higher  than  that  of  New  York  or 
London,  and  a  great  part  of  this  consists  in  the  !oss 
of  infants,  of  whom  we  lost  many  thousands  every 
year  more  than  we  need  do  if  we  had  more  adequate 
control  of  housing  conditions,  and  more  care  taken 
of  the  home-life  of  some  of  the  poorer  citizens.  But 
in  addition  to  the  actual  loss,  we  have  those  who  are 
maimed  for  life  as  a  result  of  defective  nourishment, 
bad  ventilation  and  poor  homes." 

Mr.  Adams  pointed  out  the  connection  between 
juvenile  crime  and  mental  defectives  and  housing  con- 
ditions, and  went  on  to  state  that  on  the  whole,  the 
bad  sanitary  conditions  which  were  permitted  before 
the  war,  was  a  worse  problem  and  required  more  dras- 
tic action  than  anything  that  has  resulted  by  way  of 
shortage  of  houses  during  the  war.  "It  is  a  remark- 
able fact  that  even  when  houses  are  plentiful,  slum 
conditions  persist  in  growing.  If  we  succeed  in  the 
next  few  years  in  building  until  we  have  a  surplus  of 
houses,  we  will  not  solve  the  real  housing  problem, 
which  is  to  raise  the  whole  standard  of  housing  ac- 
commodation for  the  working  citizens." 

New  construction  with  Government  aid,  Mr.  Ad- 
ams said,  is  necessary  to  relieve  the  present  pre.s.sure, 
but  it  is  chiefly  required  as  an  object,  lesson  to  show 
how  standards  can  and  should  be  improved.  But  new 
houses  should  not  be  erected  to  compete  with  the 
present  low  standards  and  simultaneously  with  b.iild- 


National  Research  Institute  Needed 
in  Canada 

SPEAKING  before  the  Engineers'  Club,  Toronto, 
last  week,  Dr.  A.  B.  Macallum  stated  that  he 
hoped  for  cabinet  action  very  shortly  on  his 
recommendation  to  the  government  that  a  Na- 
tional Research  Institute  for  Canada  be  established. 
Such  measures,  he  believed,  were  neces.sary  if  Canada 
was  to  keep  abreast  of  economic  progress.  Canada's 
debt  had  quadrupled  during  the  war,  but  its  people 
were  no  wealthier  than  they  were  in  1914,  and  to  bear 
the  load  they  must  stimulate  production  along  the 
lines  of  agriculture,  mining  and  the  products  of  the 
forest  and  the  factory. 

Dr.  Macallum  also  urged  that  the  resources  of  the 
Canadian  colleges  should  be  increased  to  allow  re- 
search work  to  be  more  or  less  a  part  of  the  duty  of 
the  teachers.  "How  those  resources  can  be  so  in- 
creased is  another  problem.  But  only  by  .such  assist- 
ance can  the  universities  do  their  duty  to  their  coun- 
try. It  is  a  question  which  must  be  discussed  at  an 
early  date  because  the  need  for  scientific  research  is 
urgent.  The  ability  of  a  nation  to  carry  a  big  debt  de- 
pends to  a  large  extent  on  industry." 

The  speaker  mentioned  various  fields  of  research 
which  had  been  aided  by  his  Council,  such  as  the  pos- 
sibilities of  production  of  commercial  coal  in  Alberta, 
the  value  of  the  tar  sands  in  the  northern  part  of  the 
same  Province,  rust-resisting  wheat,  and  the  commer- 
cial possibilities  of  producing  alcohol  from  by-products 
of  the  pulp  mills. 

Provincial  Builders  and   Supply  Convention 

The  seventh  annual  meeting  oT  the  Provincial 
Builders  and  Supplv  Association  will  be  held  in  the 
city  of  Chatham  on  Feb.  11,  12,  13,  1919.  Mr.  E.  R. 
Dennis,  of  London,  gives  a  paper  on  "Is  a  Safety 
First  Inspector  necessary  for  the  Building  Trades?" 
Mr.  Norton,  of  Sarnia,  gives  a  paper  on  "The  Advant- 
ages of  Steel  Construction,"  and  we  expect  others. 
Subjects  to  come  before  the  convention  of  discussion 
are:  (1)  The  Housing  Problem;  (2)  The  Bringing 
in  of  Outside  Contractors,  such  as  Paving  Contractors. 
Sewer  Contractors,  etc.;  (3)  The  proposed  Dominion 
Exchange  and  the  Benefits  Accruing  from  the  Same ; 
(4)  Legislation  aflfecting  the  Lien  Law;  (5)  Legisla- 
tion Aflfecting  the  Compensation  Act;  (6)  Better  Ap- 
prenticeship and  General  Help  from  our  Technical 
Schools.  Convention  opens  2.00  p.m.,  Feb.  11,  1919. 
A.  Tomlinson,  president;  T.   R.   Wright,   sec.-treas. 
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Good  Suggestion  for  Grade  Crossing 

A  USEFUL  suggestion  has  been  offered  by 
Rodman  Wiley,  State  Commissioner  of  Ken- 
tucky Public  Roads,  regarding  safety  at 
grade  crossings.  He  suggests  that  it  would 
be  well  to  build  a  road  parallel  to  the  railroad  track 
for  a  distance  of  perhaps  300  ft.  each  side  of  the  main 
road,  and,  in  all  probability,  this  .should  be  on  the  rail- 
road company's  right-of-way.  The  surface  of  the  road 
should  be  at  the  same  elevation  as  the  top  of  the  rails. 
In  case  a  man  saw  he  could  not  clear  the  track,  or  in 
other  words,  that  he  was  caught,  he  could  turn,  either 


Plan  suggested  to  increase  safety  at  grade  crossings 

to  the  right  or  left,  off  the  main  highway  and  run  his 
car  parallel  to  the  track  and  prevent  a  collision. 

Of  course,  such  things  as  electric  lights,  electric 
bells,  etc.,  should  be  used  in  all  cases  because  they  al- 
ways serve  as  a  good  warning. 

Important  crossings  should  be  well  paved,  the  pav- 
ing to  be  level  with  the  top  of  the  rails  so  as  to  pre- 
vent a  man  killing  his  engine  on  the  track;  also  to 
save  the  wear  and  tear  on  vehicles. 


Advantages  of  Steel  in  Building  Construction 

AN  OUTSTANDING  advantage  of  manufacture 
for  steelwork  construction  in  buildings  is  that 
it  is  quite  independent  of  local  conditions.  The 
structural  parts  are  almost  always  manufactured  in 
districts  where  materials  and  labor  are  economically 
obtainable,  so  that  they  may  be  transported  to  the  site 
as  finished  articles  in  convenient  parts,  merely  requir- 
ing assembly  and  erection  into  position.  As  only  the 
finished  article  is  carried,  this  mode  of  construction  has 
a  further  advantage  when  compared  with  structures 
where  gross  quantities  of  materials  have  to  be  consid- 
ered, involving  the  transport  of  the  waste  as  well  as 
finished  materials. 

It  is  generally  admitted  that  for  tall  buildings,  in 
which  maximum  floor  spaces  are  required,  steel  con- 
struction is  the  only  available  method ;  while  in  build- 
ings of  all  descriptions  the  internal  rooms  may  be  mod- 
ified as  often  as  desired  without  detriment  to  the  main 
structure. 

For  the  workshop  type  of  building,  requiring  long 
walls,  which  walls  lack  the  stiffening  effect  and  sup- 
port of  the  cross  walls  found  in  ordinary  buildings,  a 
considerable  saving  in  brickwork  may  be  obtained  by 
adopting  stanchions  at  intervals. 

The  outside  walls  of  a  typical  workshop  building 
are  300  feet  long,  34  feet  high,  and  are  only  9  inches 
thick.  These  walls  are  stiiTened  by  stanchions  of  12 
in.  by  6  in.  of  44  lb.  section,  being  fixed  at  11  ft.  cen- 
tres. 

In  similar  cases  within  wide  limits,  no  considera- 


tion need  be  given  to  the  height  of  the  walls,  as  the 
centres  of  stanchions  can  be  taken  for  the  height  when 
using  wall  formulae.  Had  an  entirely  brick  construc- 
tion been  adopted  in  the  instance  cited,  the  lack  of  steel 
construction  would  have  necessitated  a  thickness  of 
18  inches  at  the  bottom  of  the  wall. 

In  countries  subject  to  earthquake  shocks  and  dis- 
tricts in  which  subsidences  occur,  steel  construction  is 
undoubtedly  better  than  any  other  type.  It  may  be 
that  if  settlements  are  uneven  the  walls  will  crack  and 
appear  unsightly,  but  if  due  consideration  is  given  to 
the  beam  attachments  to  stanchions,  there  is  no  fear  jf 
a  general  collapse,  and  only  under  very  grave  disturb- 
ances need  even  a  local  failure  be  looked  for.  Further, 
steel  structures  are  certainly  free  from  the  stresses  at 
the  beam  connections  to  stanchions  which  would  in- 
evitably occur  from  uneven  settlement  in  a  building 
Qf  a  continuous  type. 

In  buildings  subject  to  "hammering"  action,  such 
as  paint  manufacturing  mills,  printing  works,  oil  cake 
mills,  etc.,  it  will  be  found  that  steel  construction  offers 
a  ready  and  easy  solution  to  almost  all  the  difficulties. 
— J.  Whitehouse  in  Steel  Structures. 


Simple  Horse  to  Support  Steam  Siphon 

For  holding  steam  siphons  on  rock  foundation  the 
horse  shown  in  the  accompanying  sketch  has  been  suc- 
cessfully used.  G.  W.  McAlpin,  in  Engineering  News- 
Record,  describes  the  construction  as  follows:  It  is 
made  of  two  pieces  of  1^-in.  pipe  pointed  at  the  bot- 
tom to  hold  firmly  on  the  rock,  and  connected  at  the 


.Siphon 
-T^jr^^  Dis(\harc)< 


..-Pope  5Jinrj  to  hold  Siphon 
ar}i^  permif  raising  and 
'  /o.verincf  some 


Horse.-... 


Sump      : 

Rock     IL^-^--"      ^  ^^ 

Support  for  Steam  Siplion 

top  by  elbows  and  an  8-in.  nipple.  The  siphon  is  sus- 
pended between  the  legs  of  the  horse  by  a  rope  pass- 
ing oyer  the  nipple.  This  permits  the  raising  or  the 
lowering  of  the  siphon,  as  desired.  By  resting  the  dis- 
charge pipe  of  the  siphon  on  a  discharge  chute  or  other 
convenient  rest,  balance  is  obtained. 


In  our  last  issue  in  the  item  regarding  the  nomin- 
ations for  the  Montreal  branch  of  the  Association  of 
Canadian  Building  and  Construction  Industries,  it  was 
omitted  to  mention  the  representatives  nominated  by 
the  sub-contractors  section,  who  are  as  follows:  Messrs. 
F.  B.  Locker,  J.  P.  O'Shea,  John  Watson,  I.  Crepeau 
and  F.  J.  Parsons. 


88 


THE    CONTRACT    RECORD 


January  2'J,  lUl'J 


Statistical  Analysis  of  the  Central  Electrical 
Station  Situation  of  Canada 


(From  our  Special  Ottawa  Correspondent) 


Electrical  energy  provides  an  ideal  source  of  power  for 
practically  all  classes  of  manufacturing,  for  the  operation  of 
street  railways,  for  the  operation  of  mines,  for  municipal  and 
domestic  lighting,  and  for  innuninierable  other  activities.  Its 
use  in  these  fields  is  developing  with  remarkable  rapidity. 
Other  fields,  such  as  the  electrification  of  steam  railroads,  the 
smelting  of  ores  and  the  expansion  and  increasing  scope  of 
electro-chemical  and  electro-metallurgical  industries,  offer 
vast  scope  for  future  development.  The  growth  of  the  cen- 
tral station  industry  in  Canada  has  been  rapid,  particularly 
during  recent  years.  The  larger  electrical  systems,  both  com- 
mercial and  publicly  owned,  have  been  widely  extended  from 
year  to  year,  opening  up  new  territory  in  the  electrical  dis- 
tribution field. 

In  order  to  properly  measure  the  scope  of  the  industry  and 
to  gauge  its  importance  to  commercial  and  industrial  in- 
terests, the  Dominion  Water  Power  Branch  of  the  Depart- 
ment of  the  Interior,  in  co-operation  with  the  Dominion 
Bureau  of  Statistics  of  the  Department  of  Trade  and  Com- 
merce, has  had  under  way  during  the  past  year,  an  exhaustive 
analysis  of  the  central  electric  stations  of  the  Dominion. 
The  analysis  of  the  statistics  collected  has  been  completed 
within  the  past  few  days.  As  some  time  must  elapse  before 
the  complete  report  can  be  published  and  distributed,  a  brief 
synopsis  of  the  statistical  data  has  been  prepared. 

The  report  consists  essentially  of  two  sections:  the  first 
comprising  the  introduction  and  an  analysis  of  the  statistics, 
the  second  forming  a  comprehensive  directory  of  the  central 


Gas  &  Oil 
1,710  H.R 


station  industry  covering  concisely  and  systematically  tlic 
principal  features  of  the  commercial  and  publicly  owned 
systems  and  stations  in  operation  throughout  the  Dom- 
inion. 
4th. — Making  available  to  those  interested  the  locations  where 
blocks  of  electrical  energy  are  for  sale,  the  prices  at  which 
this  power  is  obtainable  and  the  transportation  facilities 
available  in  the  vicinity. 

In  considering  the  statistics  which  are  summarized  here- 
under, it  should  be  borne  in  mind  that  the  figures  have  re- 
Hun  drtdt  of  IhooMnds  of  H  P 
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Fig.  1 — Central  Sutioni — Character  of  Power,  1817 

electric  stations  of  the  Dominion.    The  purpose  lying  behind 

the  compilation  of  the  data  is  four  fold. 

1st. — A  stock  taking  of  Canada's  present  central  station  facil- 
ities with  provision  for  expansion. 

2nd. — An  analysis  of  the  statistical  data  collected,  for  the  pur- 
pose of  noting  the  characteristics  and  trend  of  the  industry. 

3rd. — The  preparation  of  a  complete  directory  of  the  central 


Fig.   2 — Central  Stations — Total  primary  power  by  provinces,   1917 

ference  solely  to  central  electric  stations,  that  is,  to  stations 
which  are  engaged  in  the  distribution  and  sale  of  electrical 
energy.  Where  central  stations  are  interwoven  with  other 
activities,  such  as  the  operation  of  electric  railways,  of  mines. 
of  pulp  mills  or  of  other  industrial  enterprises,  the  central 
station  equipment,  capitalization  and  other  statistical  data 
secured  has  been  wholly  diversed  from  the  allied  industry. 
This  line  of  severance  has  been  drawn  through  the  entire 
statistical  analysis.  Central  stations  purchasing  power  in  bulk 
for  purposes  of  re-sale  are  included  in  the  financial  and  stafi 
statistics. 

A  summary  of  the  statistics  is  presented  in  Table  1,  which 
analyzes  the  outstanding  features  disclosed  by  the  census 
returns,  and  shows  the  relationship  between  commercial  and 
municipal  or  publicly  owned  stations. 

The  total  number  of  central  electric  stations  recorded  is 
666,  of  which  323  are  commercial  stations  and  343  are  muni- 
cipal. Examination  of  the  figures  however  shows  that  the 
excess  in  municipal  stations  is  attributable  to  the  non-gener- 
,  ating  station.  Of  the  stations  with  generating  equipment, 
296  are  commercial  and  174  are  municipal.  Of  the  stations 
without  generating  equipment  27  are  commercial  stations  and 
169  are  municipal.  The  Hydro-Electric  Power  System  of 
Ontario  is  largely  responsible  for  the  large  proportion  of 
municipal  stations  purchasing  power  in  bulk. 

The  outstanding  features  of  the  statistics  are  covered  in 
the  succeeding  tables. 

•  Power  Equipment  Installed. 

Table  2  summarizes  by  provinces  the  number,  kind  and 
horse  power  of  the  primary  power  machines  installed  in  cen- 
tral electric  stations  on  January  1st.  1918.  The  primary  power 
totals  1,844,371  h.p.,  of  which  78.3  per  cent  or  1,444,314  h.p.. 
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is  installed  in  commercial  stations  and  21.7  per  cent,  or  400,257 
li.p.,  in  municipal  stations.  Of  the  total  primary  horse  power 
installed  1,652,661  h.p.  is  derived  from  water,  180,200  froin 
steam,  and  11,710  from  gas  and  oil.  From  the  above  figures  it 
will  be  noted  the  89.6  per  cent,  of  the  entire  primary  power 
in  central  stations  in  Canada  is  derived  from  water. 

Power  Equipment  per  Capita. 

Table  3,   showing  the  relation  of  the  primary  power   in- 
stallation to  the  population  by  provinces,  aflfords  an  interest- 


Ontario 

Quebec 

BnfishColumbla 

Manitoba 

Alberta. 

Yukon 

New  Brunswick 
Nova  Scofca 
Prince  Edward  I 
Saskatchewan 

Fig.  3 — Central  Stations — Water  vs.  fuel  power  by  provinces,  1917 

ing  basis  for  comparison  and  analysis.  The  total  primary 
power  installed  in  central  electric  stations  throughout  the 
Dominion  averages  231  h.p.  per  thousand  population.  Yukon 
averages  .the  highest  with  1,306  h.p.  per  thousand  population, 
British  Columbia  coming  next  with  376  per  thousand,  On- 
tario, with  286  per  thousand;  Quebec,  271  per  thousand;  Man- 
itoba, 118  per  thousand;  New  Brunswick,  49  per  thousand; 
Nova  Scotia,  34  per  thousand;  and  Prince  Edward  Island,  13 
per  thousand  population.  Population  by  provinces  is  the  only 
feasible  basis  available  for  making  a  per  capita  analysis  of  the 
central  station  industry.  The  occupation  of  the  population, 
and  its  varied  density  in  different  localities  have  a  direct  bear- 
ing on  the  market  for  electrical  power,  and  consideration  of 
these  phases  will  assist  in  explaining  the  above  variations  in 
the  per  capita  development. 

Hydro-Electric   Power  and   Central   Station   Industry. 

One  of  the  most  important  features  disclosed  as  a  result 
of   the   statistics    (see   Table   3)    is    the   outstanding   position 
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which  water  power  takes  in  the  central  station  field.  Out  of 
a  total  installed  primary  capacity  of  1,844,571  h.p.,  1,652,661 
or  practically  90  per  cent.,  is  derived  from  water.  This  figure 
is  indicative  of  the  extent  and  availability  of  the  water  power 
resources  of  the  Dominion  and  of  the  remarkable  degree  to 
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Fig.  4 — Central   Stations — Steam  engines  and  steam  turbines  by  horse 
power  capacity  of  units,   1917 

which  their  adaptability  for  central  electric  station  work  has 
been  appreciated  in  principle  and  realized  in  practice.  The 
vast  water  power  resources  of  the  Dominion,  the  ready  adapt- 
ability of  hydro  power  to  the  production  of  electrical  energy 
and  the  increasing  extent  and  scope  of  economical  electrical 
transmission,  form  an  industrial  asset  which  probably  more 
than  any  other  will  ensure  a  full  measure  of  future  prosperity. 
The  Yukon  develops  97.4  per  cent,  of  its  primary  central 
energy  from  water.  Ontario  develops  95.7  per  cent,  from 
water,  indicating  markedly  the  commercial  adaptability  of 
water  power  for  central  station  work,  even  where  in  corn- 
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Fig,    5 — Central   Stations — Water   wheels  and   turbines   by  horse 
power  of  units,  1917 

petition  with  convenient  and  reasonably  cheap  coal  supplies. 
Manitoba  develops  95.2  per  cent,  of  its  central  station  energy 
from  water,  Quebec  94.9  per  cent.,  and  British  Columbia  89,8 
per  cent.    Alberta  develops  43.2  per  cent,  from  water,  although 


Table   1. — Central  Electric   Stations: — Summary   of  Principal  Features,  1917 

Total  Commercial  Municipal 

stations  stations 

1  2                                 3  4 

Number  of  Stations 666                         323  343 

With  generating  equipment 470                         296  174 

Without  generating  equipment 196                           37  169 

Total  revenue  from  the  sale  of  power $  44,536,848  $  39,135,399  $  15,401,449 

For  lighting  purposes .$18,403,639  $     9,610,835  $     8,792,804 

For  all  other  purposes $  36,133,209  $  19,524,564  .$     6,608,645 

Total  capital  invested $356,004,168  $382,818,495  $  73,185,673 

Total  number  of  people  employed 8,847                     5,135  3,712 

Total  salaries  and  wages $     7,777,715  $     4,290,505  $     3,487,210 

Total  horse  power 1,844,571               1,444,314  400,257 

(1)  Steam  Engines  and  Steam  Turbines: 

Number 351                         133  118 

Horsepower 180,200                  117,452  62,748 

(3)  Water  Wheels  and  Turbines: 

Number 619                         456  163 

Horsepower 1,652,661                1,333,853  339,809 

(3)  Gas  and  Oil  Engines: 

Number 113                          53  61 

Horse  power 11,710                      4,010  7,700 

Electrical  Generators: 

Number 943                         637  316 

Kv.a.   capacity 1,387,531                1,086,546  :J00,975 
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an  abundant  supply  of  coal  is  available.  New  Brunswick  de- 
velops 38.8  per  cent,  from  water  power,  Nova  Scotia  19.2  per 
cent.  The  percentage  of  water  power  used  in  central  electric 
stations  in  Nova  Scotia  is  low  although  the  province  is  ex- 
ceptionally endowed  with  available  water  power  resources. 
An  abundant  coal  supply  indicates  a  reason  for  this  condition. 
The  city  of  Halifax  is  served  from  a  steam  driven  plant,  the 
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Fig.  6 — Central  Stations — Kv.a.  capacity  by  provinces,  1917 

largest  central  electric  station  in  the  province.  The  present 
tendency  in  the  province  is,  however,  towards  the  increased 
use  of  hydro  power.  In  Prince  Edward  Island  only  13.9  per 
cent,  of  the  central  station  power  is  derived  from  water.  To- 
pography and  area  of  the  Island  province  explain  the  lack  of 
water  power  resources.  In  Saskatchewan,  no  water  power  is 
developed.  Here  the  topography  of  the  province  is  solely 
responsible,  the  entire  settled  portion  being  located  in  prairie 
country,  which  is  not  naturally  endowed  with  attractive  water 
power  sites. 

Fig.  1  presents  in  graphical  form  the  comparative  import- 
ance of  the  primary  sources  of  power  in  the  central  electric 
station  industry  in  Canada.  Fig.  2  presents  by  provinces  the 
total   primary   horse  power  installed   in   central   electric   sta- 
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Fig.    1 — Central    Stations — Capital    invested    by   provinces,    1917 

tions,  and  Fig.  3  shows  the  relation  between  installed  water 
and  fuel  power  in  the  various  provinces.  Fig.  4  presents  the 
relation  between  steam  reciprocating  engines  and  steam  tur- 
bines in  central  electric  stations  by  horse  power  capacity  of 
units.  Fig.  5  shows  the  comparative  total  water  wheel  and 
turbine  installation  by  horse  power  of  units,  and  Fig.  6  pre- 
sents by  provinces  the  kv.a.  capacity  of  the  generators  in- 
stalled. 

Employees,  Salaries  and  Wages. 
Table  4  presents  the  principal  features  of  the  statistics 
respecting  employees,  salaries  and  wages.  For  the  entire 
Dominion  the  number  of  employees  in  central  electrical  sta- 
tions totals  8,847,  with  salaries  and  wages  aggregating  $7,777,- 
715.    Of  this  total  5,135  arc  employed  in  commercial  stations 
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Table  3. — Central  Electric  Stations: — Relation  of  Leading  Items  to  Population  by  Provinces,  1917 


Division  Population 

1  2 

Alberta 531,853 

British  Columbia 615,680 

Manitoba 573,200 

New   Brunswick 364,375 

Nova  Scotia 511,839 

Ontario 2,741,691 

Prince  Edward  Is 93,728 

Quebec 2,239,276 

Saskatchewan 673,945 

Yukon    ... 8,513 

Canada 8,343,088 


Number  of  stations 


Total       Com-    Munici- 
mercial       pal 


3 

45 

28 

48 

34 

36 

302 
6 

122 

52 

3 

666 


4 

23 

12 

27 

15 

33 

98 

6 
96 
30 

3 

323 


5 

23 
16 
31 
9 
13 
304 

26 

33 


343 


Primary  power 


Total 
horse  power 

H.P.  per 

1000 

population 

7 


Amount 


Water  wheel  or 
turbine  horse  power 
H.P,  per 


75,417 

233,648 

67,337 

17,733 

17,444 

784,665 

1,226 

606,082 

31,759 

10,360 


145 
378 
118 

49 

34 
386 

13 
371 

47 
1306 


Amount 


33,580 

309,025 

64,100 

6,878 

3,354 

751,003 

170 

575,551 


1000 
population 

9 

63 

340 

113 

19 

7 

374 

2 

257 


K.V.A.  capacity 
of  generators 

K.V.A.  per 
Amount  1000 

popula- 
tion 


10,000        1176 


10 

53,366 

152,743 

45,904 

12,757 

14,489 

604,024 

1,118 

471,969 

26,089 

6,162 


11 

100 

348 

80 

35 

28 

220 

12 

311 

39 

734 


1,844,571         221         1,652,661         198         1,387,521         166 


with  salaries  aggregating  $4,290,505,  and  3,712  in  municipal 
stations  with  salaries  totalling  $3,487,310.  The  total  number 
of  employees  throughout  the  Dominion  averages  4.8  pet 
thousand  installed  primary  horse  power.  The  total  salaries 
and  wages  paid  average  $4.23  per  annum  per  installed  primary 
horse  power.  Reference  to  the  salaries  and  wages  per  in- 
stalled power  capacity  discloses  the  fact  that  those  provinces 
in  which  are  located  extensive  transmission  systems  of  large 
central  station  systems,  show  a  low  salary  and  wage 
bill  per  installed  horse  power  capacity.  These  extensive  sys- 
tems are  in  all  cases  founded  upon  water  power  installation. 
On  the  other  hand  in  those  provinces  where  central  station 
industry  is  wholly  or  largely  confined  to  individual  stations 
for  local  purposes,  the  unit  salaries  and  wages  cost  per  in- 
stalled capacity  is  high. 

Financial  Statistics. 

A  few  of  the  outstanding  linancial  features  of  the  industry 
are  set  out  in  Table  5.  The  capital  actually  invested  in  cen- 
tral electric  station  industry  totals  $356,004,168,  of  which 
79.5  per  cent,  is  invested  in  commercial  stations  and  30.5  per 
cent,  in  municipal  or  publicly  owned  stations. 

The  capital  indirectly  dependent  upon  electrical  energy  is 
enormous.  No  attempt  has  been  made  to  go  into  this  phase 
in  this  report.  As  showing  the  general  dependability  of  the 
modern  community  upon  electrical  energy,  reference  might 
be  made  to  the  city  of  Winnipeg.  According  to  a  very  care- 
ful and  complete  analysis  made  by  the  Dominion  Water 
Power  Branch  in  1915  of  the  interests  in  Winnipeg  which  were 
to  a  greater  or  less  degree  dependent  upon  hydro-electric 
power  derived  from  the  Winnipeg  river,  it  was  shown   that 


capital  was  involved  to  the  extent  of  $169,360,963,  and  this  on 
a  power  installation  of  only  55,400  h.p.  The  total  central 
station  power  installed  in  the  Dominion  is  1,844,571  h.p. 

The  total  revenue  received  from  the  sale  of  electrical  en- 
ergy in  1917  was  $44,536,848,  of  which  $39,135,399  was  secured 
by  commercial  and  $15,401,449  by  municipal  plants. 

In  securing  the  statistics  concerning  capital,  the  actual 
cash  investment  in  the  central  station  activities  was  called 
for,  apart  from  the  consideration  of  stock  and  bond  issues. 
The  resulting  figures  are  therefore  of  particular  interest  as  a 
basis  for  determining  the  investment  cost  per  horse  power 
installed. 

The  figures  indicate  that  the  actual  average  cost  per  in- 
stalled horse  power  for  the  Dominion  is  $193.  This  cost  in- 
cludes all  capital  invested  in  construction  and  equipment  of 
hydraulic  works,  power  stations,  transmission  and  distribu- 
tion systems;  real  estate;  cash  on  hand;  current  assets;  sup- 
plies, and  all  other  similar  items. 

Capital  Invested  in  Hydro  Power  Central  Stations. 

Of  special  interest  are  the  figures  relating  to  the  capital 
invested  in  hydro  power  central  stations.  The  average  capi- 
tal cost  per  installed  horse  power  for  the  Dominion  is  $188. 
Referring  to  the  table,  the  investment  per  turbine  horse 
power  in  Alberta  appears  remarkably  low.  This  is  partially 
explained  by  the  fact  that  in  the  analysis  the  distribution 
system  in  the  city  of  Calgary  is  not  charged  to  the  hydraulic 
developments   serving   the   city. 

Of  special  interest,  too,  is  the  actual  cost  of  construction 
of  hydro-electric  power  stations  per  installed  horse  power. 
Omitting  all  real  estate,  transmission  and  distribution  equip- 


Table  4. — Central  Electric  Stations: — Total  Number  of  Employees,  and  Salaries  and  Wages  per  Primary  Horse-power 

Installed,  and  According  to  Class  of  Station 


Total  primary 
Division  horse-power 

installed 

1  2 

Alberta 75,417 

British  Columbia  ....  333,648 

Manitoba 67,337 

New  Brunswick   ..    ..  17,733 

Nova   Scotia 17,444 

Ontario 784,665 

Prince  Edward  Isl.   ..  1,226 

Quebec 606,082 

Saskatchewan 31,759 

Yukon 10,260 

Canada 1,844,571 


Salaries,  employees 
and  wage  earners 


Total 
number 

3 

438 

453 

405 

315 

388 
4,147  . 

33 
3,476 

363 
39 

8,847 


Per  1000 
H.P.  installed 

4 

5.8 

2.0 

6.0 
12.1 
16.5 

5.3 
18.8 

4.1 
11.4 

3.8 


4.8 


Salaries 
wages 

Total 
5 
$  458,423 
$  496,081 
$  433,263 
$  155,164 
$  237,874 
$4,063,060 
$  17,403 
$1,514,186 
$  348,952 
$      63,311 


Per  H.P. 
installed 

6 
$  6.08 
$  3.13 
$  6.44 
$  8.75 
$13.07 
$  5.18 
$14.19 
$  3.50 
$10.98 
$  6.17 


Commercial  stations 


Total  em- 
ployees 

7 
156 
310 

79 

178 

335 

1,777 

23 
2,301 

37 

39 


Total  salaries 
and  wages 

8 
153,652 
357,488 
66,669 
125,945 
193,314 
$1,930,659 
$  17,403 
$1,361,153 
$  31,912 
$      63,311 


Municipal  Stations 


Total  em- 
ployees 

9 

383 

143 

336 

37 

53 

3,370 

175 
336 


Total  salaries 
and  wages 

10 

305,771 

138,593 

366,593 

39,219 

34,560 


$ 


$2,142,401 

$    153,033 
$    317,040 


$7,777,718         $4.22         5,135         $4,290,505         3,712         $3,487,210 
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Table  5. — Central  Electric  Stations: — Capital  Invested  in  Central  Station  Industry 
and  According  to  Class  of  Stations — and  Capital  Invested  in  Hydro 


1 

Alberta 

British   Columbia    . 

Manitoba 

New   Brunswick    . . 
Nova   Scotia    . .     . . 

Ontario 

Prince    Edward    Is. 

Quebec 

Saskatchewan    .    . . 
Yukon    

Canada   . .    . . 


Per  Primary  Horse-power  Installed 
Power  Central  Stations 


Total 

primary 

horse 

power 

2 

75,417 

232,648 

67,337 

17,733 

17,444 

784,665 

1  226 

In  All 

Amount 

:i 

$   11,102,620 
$  43,548,492 
$   12,078,173 
$      3,443,848 
$      3,376,405 
$142,777,379 
$         211,900 
$130,213,470 
$     5,590,515 
$     3,661,366 

Central  Electric 

—    Total  Capital 
Per 
primary- 
horsepower 

4 

$147 
$187 
$179 
$194 
$194 
$182 
$173 
$215 
$176 
$357 

$193 

Stations    

In  Hydi 

Total 
turbine 
horse 
power 

7 

32,580 

209,025 

64,100 

6,878 

3,354 

751,003 

170 

575,551 

10,000 

o  Power  Central 

Stations 

Total  Capital  I 

Amount 

8 
$     2,293,537 
$  41,045,100 
$   11,493,274 
$     1,315,723 
$        686,705 
$129,342,065 
$          48,400 
$120,516,166 

Electric 

Total  in 

commercial 

stations 

5 
$      5,634,479 
$   41,255,719 
$      3,460,220 
$      2,941,569 
$      2,776,101 
$  96,5;j8,585 
$        211,900 
$126,080,992 
$         257,564 
$      3,661,366 

Total  in 
municipal 

stations 

<; 

$   5,468,141 
$   2,292,773 
$  8,617,95:i 
$       502,279 
$       600,304 
$46,238,794 

Per 

turbine 
horse  power 

9 
$   70 
$196 
$179 
$191 
$205 
$172 
$285 
$209 

606,082 
31,759 
10,360 

$  4,132,478 
$  5,332,951 

$     3,363,688 

$336 

1,844,571 

$356,004,168 

$282,818,495 

$73,185,673 

1,652,661 

$310,104,658 

$188 

incnt,  seventy  representative  hydro-electric  stations  through- 
out the  Dominion  with  an  aggregate  turbine  installation  of 
745,797  h.p.,  and  a  total  construction  cost  of  $50,740,468  show 
an  average  cost  of  $69.11  per  installed  turbine  horse  power. 
This  figure  in  brief  represents  the  average  capital  cost  of  con- 
struction at  the  power  site  and  is  of  considerable  interest  to 
engineers. 

Fig.  7  presents  by  provinces  the  capital  invested  in  water 
and  fuel  power  central  electric  stations. 

A  comparison  of  the  central  station  statistics  of  Canada 
with  similar  figures  in  the  United  States  would  be  of  interest. 
Unfortunately  the  1917  census  returns  of  the  United  States 
will  not  be  ready  for  publication  for  several  months.     While 


il  is  scarcely  lair  to  compare  our  1917  returns  with  the  1912 
returns  in  the  United  States  the  figures  may  be  instructive. 
Tlie  proportion  of  central  station  power  derived  from  water 
in  Canada  is  practically  90  per  cent.  In  the  United  States  in 
1912  the  hydro  power  portion  was  30  per  cent,  of  the  total. 
The  water  power  used  in  central  station  work  in  Canada 
averages  198  installed  horse  power  per  thcAisand  population. 
In  the  United  States  in  1912  the  similar  figure  was  24.7  h.p. 
per  thousand  population. 

While  the  ratios  in  the  United  States  have  undoubtedly 
very  materially  increased  during  the  past  five  years,  there  is 
little  doubt  but  that  the  ratios  for  the  Dominion  are  still  sub- 
stantially  in   advance   of   those   in   the   United   States. 


Royal  Architectural  Institute  of  Canada  Hold 
Annual  Meeting  in  Montreal 


MKMBERS  of  the  Royal  Architectural  Institute  of 
Canada  held  their  eleventh  annual  meeting  at  the 
.'^rts  Club,  Montreal,  on  January  17  and  18.  The 
meetings  were  exceptionally  well  attended;  the 
principal  business  was  on  the  17th,  when  there  were  three  ses- 
sions. The  opening  one  was  devoted  to  business  matters, 
the  one  in  the  afternoon  to  addresses  on  architectural  sub- 
jects; while  in  the  evening,  (which  was  a  joint  meeting  with 
the  Province  of  Quebec  Association  of  Architects),  the  sub- 
ject of  town  planning  was   discussed. 

The  rooms  of  the  Arts  Club  were  used  for  the  exhibition 
of  a  large  number  of  drawings  by  the  members  of  the  In- 
stitute. The  drawings  were  principally  perspectives  of  Can- 
adian buildings.     The  exhibitors  were  as  follows: 

Toronto. — Burke,  Horwood  &  White,  2  drawings;  Wickson 
and  Gregg,  4;  Darling  &  Pearson,  6;  Langley  &  Rowland,  1; 
C.  B.  Cleveland, 1;  Geo.  W.  Gouinlock,  1;  Chapman  &  Mc- 
Giffin,  1;  Sharp  &  Brown,  1;  Charles  S.  Cobb,  2;  Shepard  & 
Calvin,  4;  Toronto  Civic  Guild,  2. 

Montreal. — Brown  &  Vallance,  3;  Hutchison,  Wood  & 
Miller,  2;  John  S.  Archibald,  5;  Phillip  J.  Turner,  1;  D.  H. 
MacFarlane,  1;  L.  A.  .\mos,  2;  Ramsay  Traquair,  1;  Geo.  W. 
Wood,  1;  Hugh  G.  Jones,  8;  Ross  &  Macdonald  and  M.  G. 
Jones,  2;  Ed.  &  W.  S.  Maxwell,  4;  Septimus  Warwick,  3; 
Herbert  Raine,  3  etchings.  • 

Bank  of  Montreal,  1  picture  by  Jules  Guerin.  value  $1,500, 
loaned  by  the  Bank.     .Anonymous  drawings,  4. 


.The  morning  session  was  opened  with  an  address  by  Mr. 
G.  A.  Monettc,  president  of  the  Province  of  Quebec  .Associa- 
tion of  Architects,  who  welcomed  the  members  and  spoke  of 
the  part  that  the  architectural  profession  had  taken  in  the 
war.  He  also  referred  in  an  optimistic  way  to  future  pros- 
pects for  the  profession. 

Mr.  J.  P.  Ouellet,  the  president  of  the  Institute,  who  pre- 
sided, replied.  He  pointed  out  that  owing  to  the  war,  the 
Institute  has  not  been  able  to  carry  out  all  of  the  work  that 
had  been  planned.  Since  the  last  annual  meeting  at  Ottawa. 
The  Architectural  Institute  of  B.  C.  had  affiliated  with  the 
Institute,  thus  forming  an  unity  of  provincial  associations 
from  the  Pacific  to  the  Maritime  Provinces.  These  last 
provinces  had  not  yet  been  formally  united  to  the  Institute, 
but  the  preliminaries  had  been  made  out  for  their  affiliation 
in  the  near  future.  The  Council  had  drawn  the  attention  of 
the  Federal  Government  to  the  awkward  position,  in  which 
Canadian  architects  were  placed  by  the  Federal  statutes  with 
regard  to  their  neighbors  on  the  other  side  of  the  boundary 
line,  in  connection  with  facilities  given  to  foreign  architects 
to  practice  theft"  profession  in  Canada  to  the  detriment  of 
Canadian  architects.  Jointly'  with  the  Civil  Engineers,  the 
Institute  had  prepared  a  memorial  to  be  presented  to  the 
Government  in  order  to  draw  the  attention  of  the  authorities 
to  the  undesirable  position  in  which  these  professions  were 
placed.  They  resented  this  condition  all  the  more  owing  to 
the   difficult   circumstances   that   Canada   had   gone   through. 
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The  president  went  on  to  point  out  that  Canadians  had  in- 
contestably  proved  their  abilities  in  every  sphere  of  action. 
W'hile  Canadian  universities  and  scientific  schools  had  de- 
veloped men  of  great  ability,  unfortunately  the  country  had 
not  benefited  as  it  should,  owing  to  the  lack  of  encourage- 
ment, and  to  the  recognition  by  strangers  of  the  ability  of 
Canadians,  who  had  thus  been  drawn  away  from  the  country. 
The  Council  favored  the  establishment  by  the  Federal  Gov- 
ernment of  a  Canadian  Institute  of  Arts  and  Sciences,  and 
also  a  national  laboratory  to  make  an  official  classification  of 
the  building  and  other  materials  of  Canada.  The  fact  could 
not  be  ignored  any  longer  that  Canada  needed  more  than 
ever  a  bureau  of  this  kind  in  this  period  of  world  building. 
The  Institute  took  legitimate  pride  in  the  fact  that  nearly  one- 
fifth  of  the  total  number  of  its  members  had  gone  beyond 
seas  in  different  capacities,  some  of  whom  had  laid  down 
their  lives  as  the  price  of  their  patriotism. 

Mr.  A.  Chausse,  the  honorary  secretary,  submitted  the 
annual  report.  This  gave  a  resume  of  the  proceedings  of 
the  year,  and  of  the  action  taken  on  association  and  public 
matters,  it  being  stated  that  the  Council  had  protested  against 
the'  Dominion  Government's  action  in  having  started  the 
erection  of  a  government  office  building  on  O'Connor  Street, 
in  the  city  of  Ottatwa,  in  direct  opposition  to  the  advice 
given  them  by  the  Federal  Plan  Commission. 

Mr.  A.  F.  Wickson  brought  up  the  question  as  to  the 
hardship  of  firms  who  had  to  pay  additional  fees  when  prac- 
ticing in  a  province  where  they  did  not  reside.  Messrs.  Brown, 
Maxwell,  MacDonald  and  Hynes  took  part  in  the  discussion, 
the  general  idea  being  that  such  fees  were  only  reasonable. 

A  memorial  to  the  late  Mr.  Edmund  Burke,  adopted  by 
the  Toronto  Chapter  of  the  Ontario  Association  of  Archi- 
tects was  read,  and  was  also  adopted  by  the  meeting. 

Mr.  J.  P.  Hynes  discussed  at  considerable  length,  memor- 
ialising the  Federal  Government  on  the  question  of  the  em- 
ployment of  alien  architects,  and  the  lack  of  recognition  of 
architects  by  the  Dominion  Government.  He  explained  that 
in  1917  two  committees  representative  of  the  manufacturers, 
architects,  contractors  and  engineers,  were  appointed  in  To- 
ronto to  consider  the  presentation  of  memorials  on  the  sub- 
jects of  employing  outside  firms  for  Government  work,  etc. 
A  memorial  was  prepared,  but  as  it  did  not  quite  fit  in  with 
the  views  of  the  Manufacturers'  Association,  it  was  held  over, 
although  the  contractors  presented  their  memorial.  As  the 
Government  resigned,  the  matter  was  left  in  abeyance,  and 
he  suggested  that  it  should  be  again  taken  up.  Mr.  Hynes 
read  the  proposed  memorial,  which  he  said  might  be  used  as 
a  basis  for  a  new  one.  The  memorial  stated  that  the  griev- 
ance complained  of  was  due  to  the  unfortunate  belief  on  the 
part  of  a  large  portion  of  the  business  community  of  Canada 
that  the  ability  of  the  Canadians  was  inferior  to  that  of  their 
neighbors,  and  it  was  even  more  unfortunate  that  there  had 
been  too  much  evidence  that  this  opinion  had  also  been  held 
by  several  Governments  in  Canada.  The  memorial  stren- 
uously denied  that  there  was  any  ground  for  this  belief.  The 
efforts  of  the  architects  to  make  their  profession  one  worthy 
of  the  country's  recognition  had  not  been  appreciated  by  the 
Government  or  the  public  at  large,  and  it  was  felt  that  until 
the  Federal  Government  gave  a  national  status  to  the  pro- 
fession, it  would  always  be  handicapped  in  its  efforts  to  ren- 
der service  to  the  community  and  to  itself.  There  was  a 
Customs  tariff  which  imposed  a  duty  on  plans  imported  into 
this  country  of  22^  per  cent,  (plus  a  war  tax  of  6^  per 
cent.)  on  one  per  cent  of  the  cost  of  a  building.  This  was 
practically  useless  as  a  protective  measure;  It  was  easily 
avoided  and  frequently  evaded.  The  memorial  also  com- 
plained of  the  alien  labor  law.  The  U.  S.  permitted  an  alien 
architect  or  engineer  properly  accredited  to  practice  person- 
ally in  that  country,  but  absolutely  refused  to  allow  him  to 


transfer  his  organization  to  that  country.  In  Canada  on  the 
contrary,  temporary  offices  were  established  by  outside  prac- 
titioners, and  the  principals  did  not  personally  sonduct  their 
operations. 

It  was  suggested  that  the  Federal  Government  should 
give  national  recognition,  status  and  patronage  to  all  activ- 
ities developing  the  manhood  and  brain  power  of  Canada,  and 
also  establish  national  standards  for  ^11  products  of  Canada 
of  such  a  high  degree  as  to  command  the  recognition  and 
respect  of  the  world.  To  this  end  a  Canadian  National  In- 
stitute of  Art  and  Science  should  be  adopted,  together  with 
a  Canadian  National  Department  of  Standards.  Equally  im- 
portant as  the  definite  structural  standards  in  Canada  was  the 
provision  of  adequate  facilities  for  obtaining  unbiased  con- 
clusions as  to  the  quality  of  the  materials.  Under  existing 
conditions,  architects,  builders  and  municipal  officials  had 
necessarily  to  accept  the  bare  statements  of  the  manufac- 
turers as  to  the  relative  value  of  the  majority  of  new  mater- 
ials and  devices.  When  formulating  municipal  building  laws, 
those  in  charge  of  the  work  were  persistently  besieged  by 
representatives  of  various  products,  each  with  convincing 
testimony  that  his  particular  material  should  be  given  pre- 
ference, or,  at  least,  recognition.  In  the  confusion  caused 
by  a  multiplicity  of  conflicting  data,  requirements  were  more 
framed  and  interpreted  to  favor  good  salesmanship  than  in 
accordance  with  experience. 

Owing  to  the  difficulty  of  conducting  adequate  tests  of 
materials  in  Canada,  it  was  rarely  possible  to  include  require- 
ments respecting  quality  in  building  specifications.  To  men- 
tion a  particular  brand  of  cement  or  plaster,  for  instance, 
might  exclude  the  best  on  the  market  and  to  simply  specify 
"plaster"  might  admit  the  poorest.  Often  an  effort  was  made 
to  duplicate  material  once  found  satisfactory  by  prescribing 
a  specific  brand  and  adding  the  words  "or  equal" — a  recourse 
which  was  absurd,  since,  without  definite  standards  or  ade- 
quate testing  facilities,  comparison  was  impracticable. 

Messrs.  J.  Venne,  Rielly,  Hynes,  Maxwell  and  Amos  took 
part  in  the  discussion,  generally  supporting  such  a  memorial, 
particularly  in  the  direction  of  employing  Canadian  architects. 
Mr.  Hynes  stated,  however,  it  had  been  difficult  for  efifective 
action  to  be  taken  as  architects  were  not  agreed  upon  any 
common  ground,  and  until  that  was  done,  they  could  not 
expect  recognition. 

The  matter  was  left  to  the  Council  to  deal  with. 

In  the  afternoon  Mr.  Claude  Bragdon,  of  Rochester,  N.  Y., 
was  the  principal  speaker.  His  subject  was  "Architecture  and 
the  Future,"  and  was  dealt  with  from  the  purely  idealistic 
point  of  view,  Mr.  Bragdon  picturing  possible  developments 
if  the  subject  were  dealt  with  from  an  imaginative  point. 
.\rchitecture,  he  said,  was  the  expression  of  consciousness. 
It  was  divided  into  two  classifications,  organic  and  arranged. 
Architecture  reflected  the  feelings  of  the  people,  and  he  fore- 
saw in  the  architecture  of  the  future  the  expression  of  the 
brotherhood  of  man,  which  has  followed  the  comradesnip 
of  the  camp.  The  most  perfect  organic  architecture  was  that 
of  the  eleventh  and  thirteenth  centuries,  when  the  religious 
feelings,  as  expressed  through  one  all-embracing  church, 
found  expression  in  those  great  cathedrals  that  were  erected. 
It  was  the  natural  thing  then  to  give  vent  to  feelings  by  the 
building  of  a  religious  edifice.  Following  that  period  of  art 
had  come  the  renaissance,  followed  by  the  present  form.  It 
was  to  be  expected  now  that  the  organic  would  come  again, 
and  it  would  represent  the  spirit  of  brotherhood,  the  new 
religion  of  humanity. 

He  felt  that  we  were  already  feeling  the  breath  of  that 
spirit  of  new  religion,  and  which  was  causing  some  people 
to  look  with  misgiving  at  what  they  called  irreligion,  but 
such  critics  had  lost  the  spirit  of  the  time.  "Because,"  said 
Mr.  Bragden,  "it  does  not  demonstrate  itself  in  the  regular 
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channels  of  the  churches,  it  does  not  mean  tliat  man  is  not 
religious,  that  God  is  not  speaking  to  men,  but  merely  that 
God  is  speaking  to  men  in  another  way.  I  will  make  bold  to 
say  that  the  real  essential  trouble  between  returning  soldiers 
and  the  Y.  M.  C.  A.  is  the  failure  to  see  that  the  soldiers  are 
getting  their  religion  through  other  channels  than  the  Church, 
and  it  is  real  religion  and  vital  religion,  and  does  not  hinge 
on  the  price  of  cigarettes.  It  is  something  that  cannot  be 
brought  out  in  investigation.  The  men  who  have  faced  death 
and  lost  their  comrades  are  getting  some  spiritual  consola- 
tion by  which  they  do  not  need  a  creed  or  a  book  interposed 
between  tlieni  and  God.  If  so,  we  will  have  an  organic  archi- 
tecture expressed  by  people  who  are  not  its  slaves,  but  its 
subjects. 

"Architecture  of  the  future  will  and  must  be  democratic, 
and  people  will  rule,  and  if  we  as  architects  fail  to  make  the 
people  our  clients,  we  shall  have  failed.  You  will  find  that 
they  will  make  wonderful  clients.  Have  we  given  them 
beauty?  No.  They  respond  to  beauty;  they  cannot  help 
doing  so;  it  is  automatic  with  them." 

The  trend  to-day  was  to  have  more  light,  continued  Mr. 
Bragdon.  It  meant  that  glass  would  be  used  more  than  for- 
merly, and  wonderful  things  could  be  done  with  glass.  The 
"pepper-box"  would  not  be  built.  There  would  be  great 
buildings  with  great  domes  of  glass,  and  only  recently  there 
had  been  discovered  a  glass  which  would  admit  light  and  hold 
out  heat.  The  speaker  emphasized  the  need  for  light.  Look- 
ing over  New  York  and  seeing  the  endless  number  of  roofs 
of  stone  and  wood  and  gravel,  be  wondered  why  people 
should  not  live  up  on  the  roofs  in  the  light  instead  of  in  dark 
places.  Many  hotels  had  already  seized  the  idea.  He  did  not 
see  why  roadways  and  streets  should  not  have  light.  Such 
problems  had  been  worked  out  by  civic  planning  people. 
There  could  be  blocks  of  high  buildings  alternating  with 
blocks  or  low  buildings,  terraces,  etc.  The  cities  themselves 
were  cancers.  With  rapid  systems  of  transportation,  why 
should  they  be  more  than  places  to  do  business  in,  to  have 
a  good  time  in,  and  to  meet  each  other,  while  the  people 
lived  outside  with  the  fields  and  forests  and  streams,  going 
back  each  day  refreshed?  The  rich  man  did  that  to-day.  The 
speaker  also  referred  to  the  wonderful  possibilities  of  arti- 
ficial light,  and  believed  if  it  had  been  at  the  disposition  of 
the  architects  of  old,  great  things  would  have  been  accom- 
plished with  it.  With  a  system  of  architecture  such  as  he 
foresaw  the  heart  would  be  filled  with  joy,  the  eye  begin  to 
grow  critical  and  trained,  as  is  the  ear  to  music. 

Mr.  Ramsay  Traquair,  Professor  of  Architecture,  McGill 
University  said  architecture  had  always  been,  and  was  to-day, 
symbolic  of  the  civilization  of  the  time.  We  were  doing  to- 
day exactly  what  had  been  done  before.  The  main  activities 
of  life  to-day  were  commerce  and  industry,  and  our  great 
buildings  showed  it.  There  was  no  more  impressive  sight  to 
him  than  the  corner  of  King  and  Yonge  Streets,  in  Toronto, 
where  were  skyscrapers.  That  was  real  architecture,  and  so 
was  the  Woolworth  building.  He  believed  the  latter  was  the 
representative  of  the  ancient  cathedral.  It  was  built  with 
conviction,  as  was  the  ancient  cathedral. 

In  the  discussion  which  followed,  Mr.  J.  Archibald  pointed 
out  that  while  Mr.  Bragdon  had  spoken  from  the  idealistic 
point,  the  American  architectural  papers  were  full  of  articles 
from  the  utilitarian  point.  The  proposed  increase  of  tariff 
on  plans  did  not  seem  to  conform  with  Mr.  Bragdon's  views 
of  an  interchange  of  architectural  ideas  with  the  States.  In- 
stead of  raising  a  barrier  they  should  favor  this  interchange 
of  ideas.  Mr.  Wickson  deplored  the  fact  that  so  little  color 
was  used  in  the  cities,  and  he  suggested  that  architects  should 
give  more  attention  to  this  subject.  Replying  to  Mr.  .Archi- 
bald, he  declared  that  they  must  consider  Canada,  and  give 


Canadians  the  greatest  opportunity  possible  for  the  develop- 
ment of  their  profession. 

The  question  of  color  was  then  discussed  by  Messrs. 
Maxwell,  Vallance,  Beaugrand-Champagne  and  Miller.  While 
it  was  said  color  should  be  used  with  discretion,  exception 
was  taken  to  the  employment  of  red  brick  in  such  large  quan- 
tities. Mr.  Beaugrand-Champagne,  however,  pointed  out  that 
it  was  a  question  of  using  the  material  in  hand,  particularly 
in  Montreal.  For  instance,  they  have  the  grey  stone  and  used 
it,  and  the  same  applied  to  the  red  brick.  Mr.  Miller  said 
that  the  reason  for  the  employment  of  red  brick  was  that  the 
brick  manufacturers  had  not  put  any  half  tones  on  the  market. 

The  evening  session  was  devoted  to  a  consideration  of  post 
war  housing.  Mr.  Thos.  Adams,  town  planning  adviser  of 
the  Canadian  Commission  on  Conservation  being  the  princi- 
pal speaker. 

Mr.  C.  H.  Whitaker,  secretary  to  the  Post  War  Commit- 
tee of  the  American  Institute  of  .Architects,  was  also  to  have 
spoken,  but  he  sent  a  telegram  regretting  his  inability  to  be 
present  owing  to  illlhess,  and  expressing  a  hope  that  the  In- 
stitute would  appoint  a  committee  to  co-operate  with  the  com- 
mittee organized  by  the  American  Institute. 

Mr.  Adams  first  dealt  with  the  action  taken  by  the  U.  S. 
Congress  in  devoting  .$190,000,000  for  housing  accommodation 
in  connection  with  ship  building  and  ammunition  work.  That 
programme  of  housing,  he  said,  was  unfortunately  brought  to 
a  premature  conclusion  before  being  carried  to  complete 
success.  The  stimulus  given  to  the  American  programme 
came  from  Great  Britain,  Mr.  F.  L.  Ackerman  having  visited 
Great  Britain  and  investigated  what  had  been  done  there. 
Mr.  Ackerman  went  across  in  the  same  boat  with  Mr.  Adams. 
Mr.  Adams  then  outlined  what  had  been  done  in  the  old 
country,  stating  that  Mr.  Lloyd  George  had  brought  Mr. 
Raymond  Unwin  from  the  Local  Government  Board  to  in- 
vestigate the  matter  of  model  committees.  These  had  been 
set  up  with  a  view  of  increasing  the  output  of  munitions,  and 
at  Gretna  Village,  a  permanent  town  for  fifteen  thousand 
people  had  been  erected.  It  was  realized  that  the  content- 
ment and  efficiency  of  the  workmen  were  to  a  large  extent 
dependent  upon  good  housing  accommodation.  Mr.  Acker- 
man went  back  filled  with  enthusiasm  as  to  what  he  had  seen. 

Coming  to  our  own  conditions,  we  were  proceeding  on  a 
rather  better  line  than  in  the  States;  there  they  were  forced 
into  the  matter  by  war  conditions,  but  since  the  termination 
of  the  war  Congress  had  decided  to  stop  the  building  of  the 
houses  that  were  not  completed.  Mr.  Whitaker  and  Mr. 
Ackerman  were  trying  to  get  the  U.  S.  Government  to  con- 
tinue these  model  schemes.  In  Great  Britain,  continued  Mr. 
.\dams,  it  was  recognized  that  what  was  sound  for  war  con- 
ditions was  also  good  for  times  of  peace.  If  it  was  a  good 
thing  for  munitions,  it  was  equally  good  for  the  production 
of  woollens,  steel,  etc.  It  had  been  decided  to  invest  a  very 
large  sum  in  the  British  schemes,  even  although  a  third  of 
it  would  not  be  returned  to  the  State.  The  schemes  were  to 
be  carried  out  in  co-operation  with  architectural  experts.  He 
was  afraid  there  was  a  lack  in  this  country  of  appreciation  of 
the  architect  on  the  part  of  the  public,  and  also  a  'ack  of  ap- 
preciation on  the  part  of  the  architect  as  to  what  would  sat- 
isfy the  public.  There  was,  he  thought,  an  objection  on  the 
part  of  the  architects  to  standardization,  and  while  he  was  not 
advocating  standardization,  he  would  rather  have  that  than 
many  of  the  abortions  he  had  seen,  there  might,  however, 
be  a  middle  course.  Canada  had  not  established  an  housing 
policy  during  the  war,  but  we  had  a  post-war  programme. 
The  reconstruction  programme  of  the  Dominion  and  Pro- 
vincial Governments  was  to  be  directed  to  improving  the 
social  conditions  as  well  as  the  housing  conditions.  The  Fed- 
eral Government  would  offer  $25,000,000,  at  5  per  cent,  to  in- 
itiate the  movement.     Such  problems  as  the  waste  of  coal. 
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and  the  preventing  of  fire  loss  were  also  to  be  investigated. 
Mr.  Adams  continued  that  another  of  the  problems  was  how 
to  avoid  waste  by  reducing  the  mileage,  owing  to  the  un- 
necessary width  or  roads.  It  was  obvious  that  Canada  had 
many  miles  of  pavements,  sewers,  sidewalks,  etc.,  that  were 
not  necessary,  causing  a  great  burden  of  taxation. 

One  of  the  first  things  to  do  was  to  get  a  good  land  sur- 
vey, and  thus  prepare  the  way  for  town  planning.  He  hoped 
that  at  the  next  session  of  the  Quebec  Legislature  a  scheme 
of  town  planning  would  be  discussed.  It  was  essential  to  in- 
vestigate the  housing  question,  and  there  should  be  a  panel 
of  the  Institute  to  advise  the  Government  on  the  question 
without  payment,  because  architects  would  benefit  from  the 
adoption  of  town  planning  schemes.  In  Canada  there  had 
been  no  means  of  attracting  architects  to  devote  their  at- 
tention to  this  subject. 

Mr.  Adams  then  considered  the  question  of  tenements 
versus  two  storey  houses,  and  stated  that  in  Great  Britain  a 
report  made  by  experts  favored  the  building  of  cotttages 
rather  than  tenements.  He  argued  against  the  high  .tene- 
ments, believing  they  led  to  the  deterioration  of  the  people. 
The  Dominion  Government  would  encourage  the  individual 
home,  and  if  land  was  too  dear  then  it  should  come  down  in 
value. 

The  congestion  of  street  railway  traffic  was  due  to  the 
fact  that  cities  had  grown  up  without  proper  town  planning. 
In  the  States  the  Federal  Government  had  undertaken  the 
question  of  housing,  while  in  Canada  the  scheme  would  be 
worked  through  the  provinces  and  municipalities,  housing 
associations,  and  even  private  individuals  if  the  latter  were 
owners  of  land.  The  Government  desired  to  give  a  practical 
demonstration  as  to  what  could  be  done,  and  the  rest  could 
be  left  to  private  enterprise.  He  hoped  that  the  architects 
would  do  their  best  to  co-operate  with  the  Government. 
The  Federal,  Provincial  and  Municipal  governments  should 
act  together.  Here  was  an  opportunity  for  the  architects 
to  prove  that  they  had  executive  ability  as  well  as  imagin- 
ation, as  it  was  essential  to  have  a  combination  of  these  in 
order  to  secure  success. 

Mr.  F.  W.  Stewart,  president  of  the  City  Improveinent 
League,  referred  to  the  efforts  being  made  to  solve  the 
housing  problem  in   Montreal. 

Mr.  Dandurand  declared  it  was  essential  that  immediate 
action  should  be  taken  on  this  question. 

Dr.  Atherton,  secretary  of  the  City  Improvement  League, 
referred  to  the  past  efforts  to  get  better  housing  accommo- 
dation in  the  city,  and  told  how  these  had  been  rendered  of 
no  account  owing  to  the  real  estate  people  putting  up  the 
price  of  land. 

Dr.  Hodgetts,  who  has  just  returned  from  England, 
spoke  with  satisfaction  at  finding  that  Canada  was  moving 
along  on  the  right  lines.  This  country  had  proved  self  effi- 
cient, and  if  she  was  to  maintain  that  standard,  must  pro- 
vide good  homes. 

In  reply  to  some  question  as  to  the  means  to  be  taken 
for  securing  co-operation  among  the  various  authorities, 
Mr.  Adams  stated  that  the  cabinet  would  be  the  supreme 
authority  in  the  matter  of  houses.  He  had  been  in  consul- 
tation with  the  Housing  Committee,  and  it  had  been  arring- 
ed  that  he  should  direct  the  work  of  that  committee.  An 
office  had  already  been  taken  for  this  purpose,  and  a  staff 
would  be  employed,  one, of  whom  would  be  an  architect 
with  an  assistant  engineer.  The  first  work  would  be  to  con- 
sider whal  suggestions  would  be  made  to  the  Provinces 
with  a  view  to  securing  complete  co-operation.  It  was  a 
question  of  how  far  the  provinces  were  prepared  to  go. 
Certain  suggestions  had  been  sent  to  the  Provinces  regarding 
standards  and  principals.  In  the  Maritime  Provinces  a  bar- 
rister  had   been   appointed    to   work    with    the    Government; 


in  Quebec  no  action  had  as  yet  been  taken;  in  Ontario,  Mr. 
F.  A.  Ellis  has  been  appointed  housing  commissioner,  be- 
sides which  $2,000,000  had  been  voted  by  the  Provincial  Gov- 
ernment. In  Manitoba  the  Government  had  held  a  meeting 
of  municipalities,  and  a  further  conference  was  to  be  held 
next  month;  while  in  Saskatchewan  an  official  under  the 
Town  Planning  Act  had  been  appointed.  In  Ottawa,  last 
week,  a  meeting  of  representatives  of  the  land  surveyors, 
architects  and  Engineering  Institute  of  Canada,  was  held, 
at  which  it  was  decided  to  form  a  Town  Planing  Institute 
for  members  of  the  various  organizations  named.  Each 
member  would  have  to  go  under  examination,  and  must 
qualify  within  a  year,  the  idea  being  to  encourage  town 
planning  engineers  within  the  ranks  of  these  institutions. 

Mr.  J.  Archibald  stated  that  the  Province  of  Quebec 
Association  of  Architects  had  been  for  years  devoting  atten- 
tion to  the  subject  of  town  planning.  The  great  evil,  in  his 
opinion,  was  the  speculative  sub-division  of  land,  and  he 
suggested  legislation  should  be  enacted  by  which  every  sub- 
division should  be  sanctioned  by  a  competent  authority. 
Mr.  Wickson  stated  that  in  Toronto  they  had  legislation 
of  this  character,  which  had  proved  beneficial. 

At  the  session  of  the  Institute  on  the  18th  of  January, 
the  following  officers  were  elected:  President,  Frank  A. 
Wickson,  Toronto;  vice-presidents,  David  R.  Brown,  Mon- 
treal; W.  C.  Van  Egmond,  Regina;  hon.  secretary,  Alcide 
Chausse,  Montreal;  hon.  treasurer,  John  P.  Hynes,  Toronto. 

The  following  are  the  members  of  the  Council:  Alberta 
Association  of  Architects — Messrs.  G.  H..  Macdonald,  R.  P. 
Blackey,  W.  D.  Cromarty;  Manitoba  Association  of  Archi- 
tects: J.  H.  G.  Russell,  H.  E.  Matthew,  H.  Jordan;  Ontario 
Association  of  Architects,  C.  A.  Acton  Bond,  J.  P.  Hynes, 
C.   P.  Meredith,  A.  F.  Wickson,  A.   E.   Nicholson. 

Province  of  Quebec  Association  of  Architects:  Herbert 
Raine,  J.  Perrault,  J.  B.  Ouellet  and  Prof.  Traquair;  Saskat- 
chewan Association  of  Architects,  R.  G.  Bunyard,  A.  G. 
Creighton,  W.  Reilly,  H.  Cooper;  Architectural  Institute  of 
B.  C,  S.  M.  Eveleigh  and  Kennerley  Bryan. 

The  next  meeting  will  be  held  in  October,  at  Toronto, 
at  the  same  time  as  the  annual  convention  of  the  Ontario 
Association  of  Architects. 

The  following  registered  at  the  meeting:  Messrs.  L. 
.\uger,  Quebec;  G.  H.  MacDonald,  Edmonton,  Alta.;  A.  F. 
Wickson,  Toronto;  J.  P.  Hynes,  Toronto;  C.  H.  Acton 
Bond,  Toronto;  A.  Beaugrand-Champagne,  Montreal;  G.  A. 
Monette,  Montreal;  J.  Cecil  McDougall,  Montreal;  Septi- 
mus Warwick,  Montreal;  V.  D.  Horsburgh.  Toronto;  J.  S. 
Archibald,  Montreal;  W.  D.  Baillairge,  Quebec;  Edgar  Prai- 
rie, Montreal;  W.  R.  Reilly,  Regina;  J.  L.  Aird,  Montreal; 
W.  A.  Gagnon.  Montreal;  R.  H.  Macdonald,  Montreal;  R. 
Gariepy,  Montreal;  L.  A.  Content,  Montreal;  O.  Beaule, 
Quebec;  J.  Venne,  Montreal;  A.  Content,  Montreal;  Emile 
Venne,  Montreal;  Claude  Bragdon,  Rochester, ,  N.  Y.;  E. 
Payette,  Montreal;  F.  S.  Swales,  Montreal;  D.  A.  Brown, 
Montreal;  E.  S.  Maxwell,  Montreal;  J.  R.  Gardiner,  Mon- 
treal; R.  A,  Frechette,  Moncton.  N.B.;  C.  E.  Saxe,  Mon- 
treal; A.  Chausse,  Montreal;  Herbert  Raine,  Montreal;  Phi- 
lip J.  Turner,  Montreal;  C.  .R  Tetley,  Montreal;  F.  R.  Fos- 
ter, Montreal;  J.  C.  Heriot,  Montreal;  J.  T.  St.  Louis,  Mon- 
treal; U.  J.  Asselin,  Montreal;  S.  Frappier,  J.  P.  Anglin, 
Montreal;  L.  A.  Amos,  Montreal. 


Mr.  J.  G.  Sullivan,  former  chief  engineer  of  the  Western 
Division  of  the  C.  P..R.,  has  been  appointed  chairman  of  the 
Manitoba  Drainage  Commission.  The  other  members  are 
Mr.  H.  Grills,  of  Sanford,  Man.,  and  Mr.  John  A.  Thomp- 
son, of  Winnipeg.  On  February  1  this  commission  will 
begin  its  work  of  investigating  the  big  problem  of  the  prov- 
ince in  regard  to  drainage  and  assessment. 
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Quebec  Association  of  Architects   Hold 
Annual  Meeting 

MR.  G.  A.  MONirrTE  presided  at  tlie  annual  nieci- 
ing  of  the  Province  of  Quebec  Association  of  Archi- 
tects, hehl  at  tlie  association  offices,  Montreal,  on 
January  18th. 
Tlie  report  of  the  Council  stated  that  six  new  members 
had  been  adniitted  during  the  year  making  a  total  of  170. 
Four  meniber.s — Messrs.  H.  J.  Hardenburg,  H.  C.  Stone,  J. 
H-  McDufT  and  Kdniund  Burke — had  died  during  the  year. 
The  Quebec  section  reported  that  they  had  a  lialance  of 
.$a()().  The  committee  specially  appointed  at  the  instance  of 
the  chief  engineer  of  the  City  Council,  Mr.  P.  Mercier.  re- 
ported thai  owing  to  the  state  of  disorganization  and  fre- 
quent changes  in  the  staff  of  the  Public  Works  and  other 
departments,  it  was  impossible  to  have  the  new  codifica- 
tion of  building  laws,  as  drawn  up  by  Mr.  J.  Venne  and  Mr. 
VV.  J.  Francis,  put  in  force.  Nevertheless,  the  Council  of  the 
.Association  had  not  abandoned  its  efforts  towards  that  end, 
and  would  seize  the  first  opportunity  that  presented  itself  so 
as  to  l)ring  this  important  question  to  a  satisfactory  con- 
clusion. The  War  Graves  Committee  had  been  in  corres- 
|,ondence  with  the  Government  and  others  with  the  object 
of  appointing  an  architect  and  a  landscape  gardener  on  the 
Canadian  War  Graves  Commission. 

The  Council  regretted  that  the  cessation  of  hostilities 
had  not  as  yet  bettered  the  situation  as  to  the  building  trades 
and  construction  in  general  and  of  course  that  of  architects. 
There  was,  however,  no  reason  to  be  discouraged,  for  the 
after-war  developments  in  the  Canadian  industrial  world, 
together  with  the  awakening  of  the  Governments  as  to  very 
much  needed  public  works,  would  surely  re-establish  such 
situation  as  would  favor  the  profession. 
The  report  was  adopted. 

The  treasurer  reported  a  balance  in  hand  of  $1224. 
A  special  report  on  certain  amendments  to  the  charter 
suggested  by  Mr.  Prarie  was  read.  These  were  in  the  direc- 
tion of  a  commission  of  3^  per  cent,  being  paid  to  young 
architects  bringing  work  into  the  offices,  regulating  the 
hours  of  students,  holding  two  general  meetings  in  the  year, 
and  classification  of  members. 

A  letter  from  the  Royal  Canadian  Academy  on  the  sub- 
ject of  memorials  to  war  heroes  was  read.  The  letter  noted 
with  approbation  the  movement  towards  the  erection  f 
suitable  monuments  to  our  noble  soldiers,  and  to  mark  the 
graves  of  those  who  made  the  supreme  sacrifice.  The  Aca- 
demy, however,  viewed  with  alarm  the  unguided  enthusiasm 
directing  these  laudable  efforts,  and  placed  themselves  on 
record  regarding  the  necessity  of  entrusting  these  commis- 
sions to  the  most  eminent  sculptors  and  architects  available 
in  Canada,  that  credit  and  honor  in  the  highest  degree  might 
result   to   those   associated   in   the   movement. 

Mr.  J.'  Venne  suggested  that  in  the  matter  of  the  prin- 
cipal public  memorials,  there  should  be  a  competition  from 
recognized  architects. 

Mr.  J.  M.  Miller  spoke  in  support  of  the  Academy's  let- 
ter. 

The  following  were  appointed  officers:  President,  Mr. 
J.  H.  Lebon;  1st  vice-president,  Mr.  D.  Norman  Mac  Vicar, 
2nd  vice-president,  Mr.  E.  Payette;  secretary,  Mr.  J.  Emile 
Vanier;  treasurer,  Mr.  J.  M.  Miller;  members  of  the  Council, 
Messrs.  Beaugrand-Champagne,  Jules  Poivert,  J.  Asse- 
lin,  L.  A.  Auger,  and  Prof.  Traquair;  delegates  to  the  Royal 
Architectural  Institute  of  Canada,  Messrs.  A.  Chausse,  Jos. 
Perrault,  D.  R.  Brown,  J.  P.  Ouellet,  and  Prof.  Traquair. 

The  question  of  the  Montreal  civic  building  inspection 
came  up,  and  it  was  stated  that  the  city  had  passed  an 
amendment  to  the  by-law  which  required  that  the  chief  in- 
.-ipector  should  be  an   architect;  under  this  amendment,  any 


man,  whatever  his  business,  could  be  appointed  chief  buihl- 
ing  inspector.  It  was  stated  that  the  council  had  protested 
against  the  appointment  of  anyone  to  the  position,  (which 
had  been  rendered  vacant  under  a  re-organization  scheme) 
who  was  not  an  architect.  A  resolution  was  passed  asking 
the  city  to  expedite  putting  into  force  the  new  code  of  build- 
ing by-laws,  which  has  been  prepared  for  some  y.;ir<  Imt 
which  has  been  delayed. 

The  next  annual  meeting  will  be  held  in  Quebec. 


An    Important  Water  Power  Conference  of 
Dominion  and  Provincial  Interests 

A  most  important  conference  <jf  Dominion  and  Provincial 
Engineers  was  held  in  Ottawa,  on  January  16th  and  17th, 
under  the  auspices  of  the  Dominion  Power  Board,  of  which 
the  Hon.  Mr.  Meighen,  Minister  of  the  Interior,  is  chairman. 
Mr.  A.  St.  Laurent,  the  vice-chairman  of  the  Board,  who  pre- 
sided, stated  that  the  recent  crisis  regarding  both  fuel  and 
power  had  brought  the  tremendous  importance  of  both  very 
prominently  to  the  front,  and  shown  with  greater  force  than 
ever  the  necessity  of  developing  and  conserving  our  water 
powers  to  the  utmost.  The  first  step  to  this  end,  seeing  that 
various  authorities  are  handling  the  problem  in  different  parts 
of  Canada,  is  to,  as  far  as  possible,  arrange  their  methods 
and  organizations  along  similar  lines,  viz.,  the  standardiza- 
tion of  field  and  office  methods  and  equipment,  uniformity  of 
publications,  both  in  matter  and  arrangement,  period  to  be 
covered  by  each,  etc.,  etc. 

The  administrative  end  also  had  to  be  considered,  with  a 
view  to  making  the  requirements  and  regulations  of  all  the 
authorities  concerned,  whether  Federal  or  Provincial,  as  uni- 
form as  possible. 

There  were  present  at  the  Conference,  Messrs.  H.  G. 
Acres,  chief  hydraulic  engineer,  Hydro  Power  Commission, 
Ontario;  Arthur  Amos,  chief  engineer,  Hydraulic  Service, 
Quebec;  R.  J.  Burley,  Reclamation  Service,  Ottawa;  E.  F. 
Drake,  Reclamation  Service,  Ottawa;  C.  O.  Foss,  chairman. 
N.  B.  Water  Power  Commission;  T.  W.  Gibson,  Deputy  Min- 
ister, Crown  Lands,  Ontario;  H.  W.  Grunsky,  legal  adviser. 
Dominion  Water  Power  Branch;  J.  T.  Johnston,  assistant 
chief  engineer.  Water  Power  Branch;  E.  B.  Jost.  engineer. 
Department  of  Railways  and  Canals;  R.  S.  Kelsch,  consulting 
engineer,  Montreal;  O.  Lefebvre,  chief  engineer,  Quebec 
Streams  Commission;  K.  H.  Smith,  engineer,  Nova  Scotia 
Water  Power  Commission;  R.  G.  Swan,  chief  engineer,  Brit- 
ish Columbia  Hydrometric  Survey;  Wm.  Young,  Comptroller 
of  Water  Rights,  British  Columbia;  together  with  the  follow- 
ing Ottawa  members  of  the  Power  Board:  A.  St.  Laurent, 
vice-chairman;  W.  A.  Bowden,  D.  B.  Dowling,  B.  F.  Haanel. 
C.  N.  Monsarrat,  John  Murphy,  J.  B.  Challies. 

As  a  basis  for  a  uniform  system  of  locating  any  and  all 
water  resources,  and  analysing  and  filing  all  data  of  whatever 
kind  concerning  them,  which  is  the  first  requisite  to  co- 
ordinated working,  there  was  laid  before  the  meeting  a  Water 
Resources  Index-Inventory,  designed  by  the  Dominion  Water 
Power  Branch,  and  which  the  Dominion  Power  Board  sub- 
mitted as  one  which  would  suit  the  needs  of  any  and  all 
authorities  concerned  with  water  investigation,  whether  Fed- 
eral or  Provincial.  The  basis  of  the  system  is  the  dividing  of 
the  country  into  its  main  or  basic  water  sheds,  eleven  in  num- 
ber, with  sub-basin  and  other  divisions.  Combined  with  this 
are  detail  maps,  a  card  index  system,  and  a  folder  equipment, 
the  whole  forming  an  indexing  and  filing  system  adaptable  to 
the  needs  of  all  the  various  organizations  concerned  with  any 
type  of  water  investigation  or  administration. 

Following  a  lengthy  discussion  as  to  how  various  local 
conditiotis  would  be  covered  it  was  shown  that  the  system  was 
of  such  flexible  and  comprehensive  nature  as  to  be  adaptable 
to  practically  any  needs  that  were  likely  to  arise.     In  view  of 
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this,  and  of  statements  by  several  of  those  present  that  they 
already  had  the  system  in  use  in  their  offices,  in  whole  or  in 
part,  a  resolution  was  passed  by  the  Conference  recommend- 
ing the  adoption  of  the  system  by  all  Federal  and  Provincial 
authorities  concerned,  and  further,  to  facilitate  its  adoption, 
that  an  explanatory  monograph  on  it,  accompanied  by  maps, 
diagrams,  etc.,  be  published  for  general  distribution. 

The  next  matter  considered  was  the  co-ordination  of  the 
work  of  investigating  water  resources,  it  being  pointed  out 
that  in  view  of  the  fact  that  several  Federal  and  Provincial 
organizations  were  at  work  on  the  same  matter,  in  different 
sections  of  Canada,  it  would  greatly  help  if  their  field  and 
office  procedure  and  their  equipment,  and  finally  their  publica- 
tions, could  all  be  largely  standardized,  both  as  to  form  and 
contents.  A  resolution  was  passed  recommending  the  yearly 
publication  of  hydrometric  data,  each  report  to  cover  a  cli- 
matic year  extending  from  October  1st  to  September  30th; 
and  to  include  daily  discharge  records,  but  daily  gauge  heights 
only  in  those  special  cases  where  they  are  obviously  neces- 
sary. The  Power  Board  is  to  prepare  and  distribute  a  key 
map  showing  the  territories  covered  by  the  different  organ- 
izations and  surveys.  Other  details  were  thought  to  be  so 
many  and  so  complex  as  to  require  extended  consideration, 
and  it  was  decided  to  leave  them  for  definite  decision  at  later 
conferences,  one  in  the  West  and  one  in  the  East,  after 
which  another  and  plenary  conference  at  Ottawa  would  make 
final  recommendations  on  the  whole  subject. 


Steel  Company  of  Canada  Expanding 
Rapidly 

Mr.  Robert  Hobson  is  President  of  the  Steel  Company  of 
Canada,  Hamilton,  which  has  recently  installed  a  $3,000,000 
coke  oven  plant  and  has  started  work  on  a  modern  office 
building.     Mr.  Hobson  is  one  of  the  best  known  steel  men 


Robert  Hobson,  President  of  the  Steel  Company 
ot  Canada,  Hamilton 

in  the  Dominion.  He  is  a  director  of  the  American  Iron  & 
Steel  Institute,  and  in  1908  was  President  of  the  Canadian 
Manufacturers'  Association.  He  is  also  connected  with  many 
other  enterprises,  being  a  director  of  the  Dominion  Power 
&  Transmission  Co.,  Hamilton,  of  the  Canadian  Locomotive 
Co.,  Kingston,  and  of  the  Canadian  Northern  Ry.  Mr.  Hob- 
son is  a  member  of  the  Honorary  Advisory  Council  for  Sci- 
entific and  Industrial   Research. 


F.  G.  Engholm  &  Partners,  Limited 

The  announcement  has  just  been  made  of  the  formation 
of  a  new  partnership  under  the  name,  F.  G.  Engholm  & 
Partners,  Limited,  Civil  Engineers  and  Specialists  in  Rein- 
forced Concrete  Construction.  The  new  organization  has 
offices  in  Toronto,  304-5  Excelsior  Life  Building  (Mr,  F.  G. 
Engholm;  Montreal,  511  Coristine  Building  (Mr.  G.  G. 
Underbill);  and  Vancouver,  1005  Dominion  Building  (Mr.  E. 
J.  Leveson).     The  new  firm  takes  over  the  business  of  L.  G. 


Mr.  F.  G    Engholm 

Mouchel  &  Partners,  retaining  their  association  with  the 
parent  company  in  London,  England,  and  with  the  Francois 
Hennebique  organization  in  Paris;  retaining  also  the  sole 
rights  in  Canada  for  the  Hennebique  system  of  reinforced 
concrete  construction. 

The  president,  Mr.  F.  G.  Engholm,  and  vice-president, 
Mr.  Underbill,  are  both  well  known  in  Canada  in  the  con- 
struction field.  Mr.  Engholm  was  educated  in  England  and, 
after  completing  an  engineering  course,  served  an  apprentice- 
ship with  Messrs.  James  Simpson  &  Company,  of  London  and 
Newark.  He  has  had  wide  experience  in  reinforced  concrete 
construction.  Since  coming  to  Canada  he  has  been  promin- 
ently connected  with  some  of  our  finest  examples  of  construc- 
tion work  in  reinforced  concrete,  such  as  the  Vancouver  Club, 
Birks  Building,  St.  Paul's  Hospital,  Vancouver,  B.  C;  Bel- 
mont Building,  Victoria,  B.  C;  Trusts  &  Guarantee  Building, 
Masonic  Temple,  Duncan  Street  Sub-station  of  the  Toronto 
Hydro-Electric  System,  Allen  Theatre,  Toronto;  office  build- 
ing for  Public  Utilities  Commission,  London,  Ont.;  the  hand- 
some new  bridges  for  the  City  of  Montreal  over  the  new 
aqueduct;  as  well  as  bridges  being  built  for  the  Toronto- 
Hamilton   Highway,   etc. 

Mr.  Underbill  is  a  graduate  of  the  College  of  Civil  En- 
gineering, Cornell  University,  and  has  had  intimate  and  con- 
tinuous knowledge  for  the  past  ten  years  in  the  capacity  of 
superintendent,  and  higher  positions,  of  practically  every 
phase  of  general  engineering,  among  which  may  be  mention- 
ed his  work  as  manager  and  chief  engineer  of  the  Boquilla 
Dam  for  the  Mexican  Northern  Power  Company,  and  as  con- 
struction manager  for  Eraser  Brace  &  Co.,  Ltd.,  the  well- 
known  Canadian  firm  of  general  contractors. 

F.  G.  Engholm  &  Partners  have  a  highly  trained  staff  at 
their  disposal  and  are  prepared  to  undertake  the  design  and 
superintendence  of  construction  of  reinforced  concrete  work 
of  every  description.     We  wish  the  new  firm  every  success. 
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Commissioner  Harris  at  Toronto  Section 
A.  I.  E.  E. 

It  was  a  very  interested  assembly  which  listened  to  the 
lecture  by  Works  Commissioner  R.  C.  Harris,  at  the  En- 
gineers' Club,  on  Friday,  January  17,  on  the  occasion  of  the 
Toronto  Section  A.  I.  E.  E.  semi-monthly  meeting.  The 
subject  of  the  lecture  was  the  Bloor  Street  Viaduct  and  this 
was,  we  think,  the  first  time  since  the  viaduct  has  been  open- 
ed that  it  has  formed  the  subject  of  an  authoritative  address. 
Mr.  Harris  in  his  usual  attractive  style  gave  a  historical 
sketch  of  the  development  of  the  city  of  Toronto  east  of  the 
Don  River  and  showed  how  for  a  long  time  the  means  of 
access  across  the  valley  had  not  kept  pace  with  the  growth 
of  this  district.  This  territory  was  first  approached  by  a  low 
level  bridge  crossing  the  Don  at  Queen  Street  which  also 
intersected  the  main  lines  of  the  C.  P.  R.  and  the  Grand 
Trunk  Railway  on  the  level.  In  these  days  the  only  trans- 
portation east  of  the  river  was  afforded  by  a  gravel  train 
which,  hauled  by  a  wood  burning  locomotive  traversed  the 
two  and  a  half  miles  from  the  Don  bridge  to  Ben  Lamond, 
(now  St.  John's  cemetery)  and  occasionally  hauled  a  double 
decked  passenger  car.  The  situation  was  improved  when  the 
high  level  bridge  was  erected  at  Queen  Street;  also  by  the 
construction  of  the  viaducts  at  Gerrard  Street  and  Wilton 
Avenue.  At  the  same  time  the  population  had  increased  so 
as  to  demand  still  greater  facility  of  access,  for  in  1918  the 
inhabitants  of  the  city  east  of  the  Don  amounted  to  more 
than  those  in  all  the  city  of  Hamilton. 

The  first  proposal  for  a  bridge  on  the  site  of  the  present 
structure  was  made  about  twenty  years  ago  and  was  based 
on  the  crossing  being  made  at  a  low  level  there  being  a  down 
grade  approaching  the  bridge  on  each  side.  Several  alter- 
native proposals  were  subsequently  submitted,  but  for  many 
years  it  was  impossible  to  secure  the  vote  of  the  people  in 
favor  of  the  scheme.  During  the  regime  of  Mr.  C.  H.  Rust, 
as  city  engineer,  a  more  ambitious  plan  was  introduced  by 
which  the  alignment  would  be  constant  throughout  from 
Bloor  Street  to  Danforth  Avenue;  this  vvould  have  neces- 
sitated considerable  structural  work  to  bridge  the  Rosedale 
Ravine  at  a  very  small  angle  and  all  things  considered  it  was 
thought  better  to  adopt  the  plan  which  has  now  been  follow- 
ed. In  this  the  roadway  swings  south  from  Bloor  Street  and 
skirts  the  southern  side  of  the  ravine  turning  north  so  as 
to  cross  it  at  the  head  of  Parliament  Street.  It  then  swings 
east  in  direct  alignment  with  Danforth  Avenue  and  crosses 
the  Don  on  five  magnificent  spans.  The  width  is  maintained 
at  86  feet  throughout. 

The  foundation  proved  a  matter  of  some  difficulty  as  it 
was  found  that  the  rock  shelved  away  very  rapidly  on  ap- 
proaching the  river  bed  and  it*  was  necessary  to  go  down 
forty-six  feet  to  reach  bedrock.  The  matter  of  steel  versus 
concrete  was  very  thoroughly  debated  and  an  engineer  from 
the  Works  Department  visited  a  number  of  installations  in 
the  United  States  to  gather  information  on  this  point.  It 
was  found  that  the  best  and  most  conservative  opinion  was 
in  favor  of  steel  for  a  structure  of  this  size  in  the  latitude  of 
Toronto,  and  the  decision  was  made  to  employ  steel  for  the 
Bloor  Street  Viaduct. 

Mr.  Harris  showed  quite  a  number  of  slides  depicting 
difterent  aspects  of  the  work  and  the  photograph  of  the  en- 
gineers concerned  was  received  with  enthusiasm.  In  moving 
a  vote  of  thanks  to  Mr.  Harris,  Mr.  Maclachlan  commended 
the  idea  of  having  frequent  addresses  on  matters  of  local 
engineering  interest.  There  were  right  here  in  Toronto 
works  of  a  magnitude  unsurpassed  anywhere  in  America  and 
as  a  rule  the  citizens  were  most  ignorant  of  them. 


Mainly  Constructional 

East  and  West— From  Coatt  to  Coast 


A  by-law  for  raising  $50,000  by  debenture  for  waterworks 
system  extension  at  Pembroke,  Ont.,  was  passed. 


Hyde  Engineering  Works,  Ltd.,  has  been  incorporated 
with  ?  capital  of  $100,000,  head  office  at  Montreal. 

The  Union  Iron  &  Metal  Co.  has  recently  been  incorpor- 
ated with  capital  of  $100,000,  headquarters  in  Toronto. 

The  Redonda  Iron  &  Copper  Co.,  Ltd.,  has  been  incorpor- 
ated, with  a  capital  of  $100,000,  head  office  at  Vancouver. 

The  city  commissioners  of  Montreal  have  voted  a  credit 
of  $28,000  for  the  completion  of  work  on  culverts  at  the 
aqueduct. 

The  Pacific  Marine  Engineering  Co.,  Limited,  has  been 
incorporated  with  a  capital  of  $10,000,  head  office  at  Van- 
couver, B.C. 

There  is  some  agitation  in  Regina,  Sask.,  to  have  the 
Hamilton  Street  subway  constructed  during  the  current  year. 
The  cost  would  be  $70,000. 

It  is  stated  that  the  directors  of  the  Wabasso  Gotten  Co. 
have  under  consideration  further  extension  to  their  mills  at 
Three  Rivers,  P.Q.,  at  a  cost  of  $300,000. 

The  Canadian  H.  W.  Johns-Manville  Co.,  Ltd.,  has  been 
registered  as  an  Extra-Provincial  company  in  British  Col- 
umbia, with   local  headquarters  at  Vancouver. 

The  St.  Thomas,  Ont.,  city  council  has  been  asked  to 
secure  a  loan  from  the  Government  to  build  at  least  one 
hundred  dwellings,  the  cost  to  be  about  $2,.500  each. 

The  Resida  Mining  &  Exploration  Co.,  Ltd.,  has  been 
incorporated  with  a  capital  of  $20,000,  head  office  in  Mont- 
real.    It  is  authorized  to  go  into  mining  and  lumbering. 

The  Peter  Lyall  Co.  and  the  Pacific  Construction  Co.  will 
apply  under  the  Dry  Dock  Subsidies  Act  for  a  grant  in  as- 
sistance of  a  six  million  dollar  graving  dock  at  Vancouver. 

An  association  was  recently  formed  at  a  meeting  at  Fort 
Coquitlam,  B.  C,  to  promote  the  construction  of  a  hard  sur- 
face road  from  Mission  to  New  Westminster  and  to  V'an- 
couver  via  Port  Moody. 

A  deputation  recently  waited  upon  Hon.  Geo.  A.  (jrier- 
son,  Minister  of  Public  Works  for  the  Province  of  Manitoba, 
to  request  assistance  in  building  a  pontoon  bridge  over  the 
Red  River  at  St.  Jean. 

The  Community  Club  at  Franklin.  Man.,  proposes  the 
erection  of  a  memorial  hall  to  the  memory  of  the  fallen 
soldiers.  Other  community  clubs  at  various  points  in  Mani- 
toba intend  similar  action. 

The  South  Waterloo  Trades  &  Labor  Council  recently 
sent  a  request  to  the  city  council  of  Gait,  Ont.,  that  a  clause 
be  inserted  in  all  invitations  for  tei;ders,  stipulating  that  the 
prevailing  trade  union  rate  of  wages  must  be  paid. 

The  Plasterers  an*d  Cement  Finishers  have  served  notice 
on  the  Toronto  Board  of  Education  that  they  are  now  asking 
higher  wages — a  rate  of  55  cents  an  hour  instead  of  52^,  and 
60  cents  an  hour  for  foremen,  with  time  and  a  half  for  over- 
time. 

The  Board  of  Trade,  of  Vernon,  B.C.,  proposes  to  send 
a  delegation  to  Ottawa  to  press  for  the  speedy  construction 
of  a  branch  of  the  Canadian  Northern  from  Kamloops  into 
Grande  Prairie  and  Salmon  River  Districts,  as  far  as  Kel- 
owna,  with  a  spur  from  Vernon  to  Lumby. 

There  were  153  building  permits  issued  in  Waterloo.  Ont., 
during  the  year  1918,  valued  at  $226,062.  Twenty-one  of 
these  permits  were  for  residences,  valued  at  $49,200;   17  for 
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business  buildings,  totalling  $14;i,500;  alterations  and  repairs, 
29,  at  $19,412;  garages,  85,  valued  at  $13,950. 

The  Canadian  Cartridge  Company,  of  Hamilton,  Ont., 
which  during  the  war  operated  to  the  extent  of  100  per  cent, 
on  war  work,  proposes  to  go  into  the  manufacture  of  metal 
stampings  and  drop  forgings  and  steel  barrels. 

Mr  D.  B.  Hanna,  president  of  the  Canadian  Government 
Railways  recently  announced  that  if  the  Government  passed 
the  C.  N.  R.  estimates  a  new  depot  would  be  erected  in  Ham- 
ilton,  Ont.,  which  would  be  a  credit  to   that  city. 

Mr.  E.  VV.  J.  Hague,  assistant  health  inspector,  of  Winni- 
peg, states  that  more  than  50  per  cent,  of  the  vacant  houses 
in  that  city  are  unfit  for  habitation.  A' housing  survey  has 
been  made  with  the  object  of  taking  action  to  relieve  the 
present  situation. 

Construction  work  on  the  Government  bridge  across  the 
Canadian  Pacific  track,  at  Castlegar,  B.  C,  which  will  lead 
to  the  new  ferry,  has  been  stopped,  as  it  has  been  decided 
to  let  the  balance  of  this  work  and  the  piling  in  connection 
with  ferry  landings  out  by  contract. 

The  Essex  Border  Utilities  Commission  is.  calling  for 
tenders  for  an  issue  of  $210,000  of  debentures  for  the  con- 
struction of  the  trunk  gewer  for  the  municipalities  of  Walker- 
ville,  Ford  City,  Sandwich,  Ojibway,  and  the  townships  of 
Sandwich  East  and  Sandwich  West. 

Considerable  construction  will  be  done  in  the  spring  by 
the  Canadian  Government,  both  in  the  east  and  the  west, 
according  to  Mr.  D.  B.  Hanna,  particularly  in  districts  where 
grading  has  already  been  done  years  ago,  but  the  comple- 
tion of  the  line  has  been  held  over  owing  to  the  war. 

The  London  Builders'  Exchange  has  just  recently  an- 
nounced an  agreement  with  the  Bricklayers'  Union,  by  which 
a  five-cent  increase  in  the  rate  per  hour  has  been  granted. 
The  minimum  wage  is  now  70  and  72  cents.  Bricklayers' 
laborers  are  also  to  receive  wage  increases,  it  was  stated. 

The  Canada  Wire  &  Cable  Co.  Ltd.  are  installing  mach- 
inery for  manufacturing  a  full  line  of  steel  wire  rope  in 
their  plant  at  Leaside,  Ont.  They  expect  to  have  this  plant 
in  operation  by  March  loth,  1919,  and  will  then  be  in  a  posi- 
tion to  supply  all  sizes  and  kinds  of  steel  wire  rope. 

At  a  meeting  held  recently  in  Niagara  Falls,  N.Y.,  the 
scheme  for  the  erection  of  a  Peace  bridge  over  the  Niagara 
River,  which  was  interrupted  by  the  war,  was  revived,  and 
a  committee  of  ten — five  Canadians  and  five  Americans — is 
to  be  appointed  to  further  the  matter.  It  is  proposed  that 
the  cost  of  the  bridge,  which  will  be  free,  will  be  borne 
equally   by   the   two   governments. 

City  Engineer  Brazier,  of  London,  Ont..  states  that  three 
or  four  miles  of  pavements,  four  miles  of  sidewalks,  seven 
miles  of  curbs  and  gutters  and  several  thousand  feet  of 
sewers  could  be  laid  this  year  by  his  department.  This 
would  be  one-third  of  the  pavements,  all  of  the  sidewalks 
and  half  of  the  curbs  and  gutters  for  which  by-laws  were 
passed  by  former  councils.  In  order  to  complete  all  of  this 
work,  an  early  start  would  be  necessary.  This  would  be  in 
addition  to  the  regular  work  of  the  department,  such  as  re- 
pairs, etc. 

As  a  further  means  of  assisting  returned  men  who  wish 
to  settle  on  the  land,  it  is  stated  that  the  Government  archi- 
tects are  preparing  plans  for  standardized  houses  and  barns 
for  farms  and  families  of  varying  sizes.  The  material  is  to 
be  sold  to  the  settlers  at  cost,  ready  made,  if  feasible. 
Legislation  will  be  introduced  to  grant  soldiers  money  up 
to  $6,500  at  5  per  cent.,  the  recipient  himself  to  invest  up  to 
10  per  cent,  of  the  amount.  The  money  is  to  be  used  as 
fellows:    For   purchase  of   implements,   buildings   and   stock, 


•$1,500;  purchase  of  farm,  improved  or  unimproved,  at  valu- 
ation of  Government  appraisers,  $5,000. 

The  Dominion  Foundries  &  Steel  Co.,  of  Hamilton,  Ont., 
plans  in  its  adjustment  to  a  peace  basis  of  operation,  the 
installation  of  a  plate  mill  with  a  capacity  of  10,000  to  12,000 
tons  a  month.  The  size  of  plate  that  will  be  rolled  will  be 
42-inch  universal  and  84-inch  sheared,  which  will  be  suitable 
for  shipbuilding,  bridges  and  structural  work.  Final  de- 
cision to  go  ahead  with  this  venture  has  not  been  made  yet, 
but  it  is  believed  that  it  will  be  undertaken  in  the  very  near 
future.  The  erection  of  a  pattern  building,  costing  $75,000,  is 
being  proceeded  with  and  an  oftice  building  is  also  .being- 
planned  for  at  an   equal   expenditure. 

In  regard  to  the  unemployment  problem,  Rev.  J.  A.  Mil- 
ler, superintendent  of  the  Ontario  Government  Labor  Bureau, 
recently  stated  that  the  situation,  though  serious,  was  cer- 
tainly not  alarming.  He  had  no  hesitation  in  saying  that  the 
number  of  unemployed  in  Toronto  did  not  exceed  10,000. 
"When  the  machinists,  some  weeks  ago,  were  reported  as 
saying  that  nearly  24,000  were  out  of  work,  they  must  really 
have  meant  that  this  number  had  been  temporarily  dis- 
charged from  government  work,  such  as  munitions,  and 
they  were  disengaged,  ready  for  other  openings.  As  a  mat- 
ter of  fact,  unemployment  is  marked,  not  among  the  skilled, 
but  among  the  unskilled  workers." 

A  Hamilton  deputation  is  to  wait  on  the  Dominion  Gov- 
ernment to  request  that  provision  be  made  in  this  year's 
estimates  for  public  works  calling  for  an  expenditure  of 
about  two  and  a  half  million  dollars.  The  Government  will 
be  urged  to  commence  work  on  the  harbor  development 
scheme  which  will  cost  some  $1,500,000.  This  scheme  em- 
braces the  purchase  of  the  Stipe's  farm  and  its  conversion 
into  a  large  basin  and  channel  where  steamers  will  be  en- 
abled to  turn  around  without  backing  out  into  the  bay  from 
their  slips.  Other  works  to  be  asked  for  include:  Extensions 
to  new  post  office,  $500,000;  new  branch  post-office,  Barton 
Street,  $75,000;  the  construction  of  a  grain  elevator. 


Obituary 

Mr.  James  MacFarlane,  who  for  52  years  was  chief  en- 
gineer of  the  Beach  Pumping  plant,  at  Hamilton,  died  on 
January  21,  at  the  age  of  90. 

Mr.  Joshua  Limerick,  a  former  resident  and  ex-alderman 
of  Fredericton,  N.  B.,  died  recently  at  his  home  in  West 
Somerville,  Mass.  Mr.  Limerick  was  a  well-known  con- 
tractor and  builder,  having  constructed  the  Woodstock  Post 
Office,  the  Fredericton  High  School,  Charlotte  Street  School 
and  many  other  prominent  buildings. 

Mr.  Geo.  Sherwood  Hodgins,  editor  of  Railway  and 
Locomotive  Engineering,  died  on  January  19,  following  an 
attack  of  pneumonia.  Mr.  Hodgins  was  born  in  Toronto  and 
for  a  number  of  years  was  a  mechanical  engineer  for  the 
Canadian  Pacific  Ry.  Going  to  New  York  about  20  years 
ago,  he  had  since  been  engaged  in  editorial  work,  and  had 
also  given  much  attention  to  scientific  research  work.  He 
was   in   his   59th   year. 

Mr.  Morley  Leopold  Smith,  Director  of  Engineering  at 
the  Toronto  Technical  School,  met  his  death  under  tragic 
circumstances,  on  January  18.  Mr.  Smith  was  examining 
parts  of  the  boiler  in  the  school,  and  having  crawled  under- 
neath it  carrying  an  extension  light  from  the  Hydro  ser- 
vice, by  some  mishap  he  created  a  short  circuit  with  his  body 
and  was  dead  before  he  could  be  taken  out  by  tiie  workman 
who  was  with  him.  Mr.  Smith  was  a  1911  graduate  of  the 
Faculty  of  Applied  Science  and  Engineering,  University  of 
Toronto.     He  was  in  his  38th  year. 


Contracts  Department 

News    of    Special    Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworki,  Sewerage   and 
Roadways 

Aylmer,  Que. 

Town  Council  plans  improvements  to 
streets  throughout  town.  Mayor,  H. 
Therien. 

Bobcaygeon,  Ont.    '  ,,     •  r 

Municii)al  Council  plans  installation  ot 
pipes  and  hydrants  for  fire  protection. 
Clerk,  C.   E.  Stewart. 

Gait,  Ont. 

By-law  has  passed  for  construction  ot 
sewer,  cellar  and  storm  drain  on  Forest 
Road  for  City  Council.  Clerk,  Jos.  Mc- 
Cartney. 

Goderich,  Ont. 

Town  Council  plans  construction  r.t 
sewers.     Mayor,  Mr.  Wigle. 

Newmarket,  Ont. 

Plans  are  being  prepared  for  addition 
to  water  supply  system  for  Town  Coun- 
cil F.ngineer,  James,  Loudon  &  Hertz- 
berg,  Excelsior  Life  Bldg.,  Toronto. 
Clerk,  P.  J.  Anderson. 

Port  Rowan,  Ont. 

Town  Council  plans  extensive  ro.ud 
improvements  in  spring.  Clerk,  W.  A. 
Mabee. 

Renfrew,  Ont. 

Town  Council  plans  repaving  streets. 
Mayor,   Mr.    Bolan. 

Scarboro,  Ont. 

Township  Council  plans  construction 
of  water  system  and  installation  of  fire 
protection  system.     Clerk,  W.  D.  Annis. 

Toronto,  Ont. 

Works  Commissioner  K.  C.  Hams  nas 
recommended  the  following  paving: 
Granite  block  costing  $14,887,  and  curbs, 
etc.,  costing  $640,  on  Gerrard  St.;  as- 
phalt costing  $2:),o:i8.  and  concrete  curbs 
costing  $1,256  on  Bartlett  and  Geary 
Avenues. 

Department  of  Public  Works,  Toron- 
to, will  call  tenders  shortly  for  construc- 
tion of  one  hundred  milts  of  road.  Min- 
ister, Hon.  F.  G  MacDiarmid,  Parlia- 
ment  Bldgs. 

Wyoming,  Ont.  . 

Township  Council  plans  drainage 
work.    Clerk.  T.   Kesbit. 

CONTRACTS  AWARDED 

Mount  Elgin,  Ont. 

Town.ship  Council  has  awarded  con- 
tract for  drain  to  Wm.  Freeland,  care  of 
Clerk,  .Mex.   Bell. 

Walkerville.  Ont. 

Town  council  has  awarded  contract  for 
$6,000  sewer  to  Pettypieces  Ltd.,  Am- 
licrstburg. 

Railroads,  Bridges  and  Wharves 

Cornwallis,  Man. 

Tenders  are  being  received  by  clerk. 
I).  W.  Shaw,  Brandon,  until  March   5th, 


for     construction     of     bridge    for    Muni-      synod  hall.     Bishop  of  Diocese,  Kt.  Kev. 
cipality.  J.  .A.   Richardson,  D.D. 


Montreal,  Que. 

Canadian  National  Railway  plans  con- 
struction of  railway  between  here  and 
La  Tuque.  Asst.  manager,  W.  A.  Kings- 
land. 

Canadian  National  Railway  plans  con- 
struction of  branch  railway  line  from 
here   to    Cartierville. 

Vancouver,  B.C. 

Barrett  Co.,  Ltd.,  2100-lOth  Ave.  W., 
plans  construction  of  wharf.  Engineer, 
J.   V.  Miller,  care  of  owner. 

C.  P.  R.,  Montreal,  is  preparing  plans 
for  construction  of  $1,000,000  ocean  pier. 
Res.  engineer,  W.  L.  Coddington. 

Welland,  Ont. 

Tenders  are  being  received  by  clerk, 
Miss  C.  M.  Stapf,  until  4  p.m.,  February 
4th,  for  repairs  to  Welland  River  bridge, 
including  pile-driving  and  new  floor,  for 
City   Council. 

CONTRACTS  AWARDED 

Vancouver,  B.C. 

.$7,000  wharf  for  Watson  Bros.:  Gen- 
eral contractor,  S.  J.  Newitt,  654-17th 
Ave.  W.  Architects,  Gardiner  &  Mercer, 
827   Birks   Bldg. 


Public   Buildings,  Churches 
and  Schools 

Alliston,  Ont. 

Town  Council  plans  repairs  to  town 
hall.     Clerk,  J.   E.  Addis. 

Bowness,  Alta. 

Plans  are  in  progress  for  erection  ot 
sanitarium  costing  $460,000  for  Provin- 
cial  and   Dominion   Governments. 

Chicoutimi,  Que. 

Roman  Catholic  Congregation  plans 
erection  of  church.  Curate,  Rev.  Almas 
Larouclie. 

CoUingwood,  Ont. 

Board  of  Education  plans  erection  of 
technical  school.  Chairman,  W.  J. 
Honeyford. 

Cow  Head,  Nfld. 

Plans  will  be  prepared  at  once  for 
church  and  rectory  costing  $8,000  for 
/\nglican  Congregation.  Pastor,  Rev.  G. 
.■\.  Maidment,  Bonne  Bay. 

Downeyville,  Ont. 

Work  is  to  start  for  parish  hall  for 
St.  Luke's  Congregation.  Priest,  Rev. 
Father  Galvin. 

Enderby,  B.  C. 

Enderby  Hospital  Board  plans  erection 
of  isolation  ward  at  hospital  costing  $4,- 
000.  Prices  on  material  and  equipment 
wanted  at  once. 

Fredericton,  N.B. 

Church   of    England   plans   erection   ot 


Hull,  Que. 

City  Council  plans  repairs  to  police 
stations.     Mayor,   Mr.   Archambault. 

London,  Ont. 

Plans  are  in  progress  for  quasi-mili- 
tary school  costing  $100,000  for  Roman 
Catholic  ("Inirch.  Bishop  of  Diocese, 
Rev.   M.   F.   Fallon,   O.M.I.,   D.D. 

Tenders  will  likely  be  called  in  March 
for  erection  of  $400,000  stone  seminary 
for  St.  Peter's  Parish. 

Montreal,  Que. 

Montreal  Homeopathic  Hospital,  44 
McGill  College  Ave.,  plans  erection  of 
$100,000  hospital.  Secretary,  J.  T.  No- 
vinger,   M.D. 

Maisonneuve  Presbyterian  Church 
plans  repairs  and  improvements  to 
church  costing  $3,000.  Pastor,  Rev.  R. 
L.   Ballantyne,  28  Terrasse  Viau. 

Hebrew  Maternity  Hospital  plans 
erection  of  extension  to  hospital  costing 
$50,000.     President,   M.   Markus,  890   Ca- 

dieux  .St. 

Outremont,  Que. 

Department  of  Public  Works,  Ottawa, 
plans  erection  of  $50,000  post  office 
building. 

Sacre  Coeur  de  Marie,  Que. 

Plans  are  drawn  and  tenders  will  be 
called  in  two  weeks  for  erection  of  $1,50,- 
000  church  for  Parish.  Architect.  Ludger 
A.  Robitaille,  203  St.  John  St.,  Quebec. 

South  Vancouver,  B.C. 

Municipality  has  secured  site  for  erec- 
tion of  high  school.  Commissioner,  K. 
M.  Gillespie. 

Toronto,  Ont. 

The  Board  of  Control  has  instructed 
the  Property  Commissioner,  D.  Chis- 
holm,  to  prepare  report  on  cost,  etc.,  of 
new  court  house.  Secretary,  Thos.  Mc- 
Queen, City  Hall. 

Verdun,  Que. 

Tenders  are  being  received  by  archi- 
tect, D.  J.  Spence,  246  Beaver  Hall  Hill. 
Montreal,  until  February  3rd.,  for  erec- 
tion of  two  wing  addition  to  school 
costing  $250,000,  for  Protestant  School 
Trustees. 

Victoria,  B.C. 

School  Board  plans  erection  oi  scliool. 
Chairman,  Geo.  Jay. 

Youngstown,  Alta. 

Department  of  Agriculture.  Edmonton, 
has  secured  site  for  agricultural  farm 
and  will  proceed  soon  with  erection  of 
buildings.  Minister.  Hon.  Duncan  Mar- 
shall. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

Sunday  School  for  Presbyterian  Mis- 
sion, 465  Wentworth  N.:  Masonry  and 
steel,    Isbister    Bros.,  142    Emerald   S.; 
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Organization  of  Toronto  District  Branch 
of  A.C.B.G.I. 

THE  deci.sion  of  the  Toronto  Builders'  Exchange 
at  the  recent  annual  meeting  to  amalgamate 
with  the  A.ssociation  of  Canadian  Building  and 
Construction  Industries,  means  the  establish- 
luent  of  the  Toronto  District  Branch  of  what  will  un- 
doubtedly be  one  of  the  most,  if  not  the  most,  far- 
reaching  and  powerful  associations  ever  organized  in 
Canada. 

The  local  Builders  Exchange  ofi'ers  a  splendid  nu- 
cleus around  which  to  build  a  substantial  district 
branch.  The  limitations  of  the  old  exchange  are  now 
eliminated  and  the  general  invitation  extended  to  all 
interested  in  the  industry  to  unite  for  the  common 
good  should  certainly  receive  prompt  action. 

The  Builders'  Exchange  has  been  most  useful  and 
beneficial  to  its  members,  but  for  some  time  past  it 
has  been  felt  that  something  broader  in  its  scope  was 
necessary  to  meet  the  needs  of  the  progressive  period 
that  must  ultimately  develop  after  the  era  of  depres- 
sion caused  by  the  war. 

To  secure  uniformity  of  endeavor  throughout 
Canada,  the  closest  kind  of  co-operation  must  be  se- 


cured and  this  co-operation  must  include  everyone 
directly  or  indirectly  interested  in  the  trade.  Here- 
tofore the  trade  contractors  or  material  supply  men 
have  been  more  or  less  on  the  outside.  These  men  are 
big  factors  in  the  industry,  just  as  -important  and 
necessary  as  the  general  or  sub-contractors.  In  fact, 
at  the  present  time,  when  material  prices  are  the  dom- 
inating influence  in  the  industry,  the  importance  and 
necessity  of  the  material  men's  co-operation  is  amply 
evidenced. 

No  man  interested  in  the  building  industry,  how- 
ever small  he  may  be,  can  be  benefitted  without  trans- 
mitting some  portion  of  this  benefit  to  the  industry 
at  large.  The  reverse  also  obtains.  Consequently,  it 
is  the  aim  of  the  asso(!iation  to  do  all  in  its  power  to 
aid  the  little  fellow  in  an  endeavor  to  make  a  big  fel- 
low out  of  him  and  thus  increase  the  power  and  ef- 
fect of  his  influence. 

One  of  the  very  first  tangible  returns  to  the  Toron- 
to District  Branch  will  be  the  extension  of  its  zone 
of  operation  to  include  outlying  districts.  These  towns 
and  villages  should  furnish  a  representation  that  will 
carry  considerable  weight  and  will  add  greatly  to  the 
strength  of  the  organization. 

The  steps  taken  by  the  Montreal  and  Toronto  Ex- 
changes in  organizing  to  form  branches  will  undoubt- 
edly be  followed  by  other  centres,  and  the  association 
should  very  soon  be  in  active  and  successful  operation. 


Definite  Plans  Lacking  for  Solution  of 
the  Housing  Problem 

IT  is  a  rare  thing  to  hear  of  men  receiving  a  fair 
day's  wage  for  a  fair  day's  work,  living  with  their 
well-provided-for  families  in  comfortable  homes, 
and  at  the  same  time  leaning  to  Bolshevism  or  the 
doctrine  of  excesses.  A  contented  workman,  who 
receives  even  approximately  a  fair  return  for  his  labor, 
strives  for  bettering  the  whole  social  condition  rather 
than  destroying  one  social  structure  in  order  to  set 
up  another. 

A  man's  home  is  held  sacred  above  all  things.  Take 
his  home  away  and  you  will  produce  a  wanderer  living 
under  conditions  resulting  in  the  development  of  in- 
cipient Bolshevism.  To  permit  of  the  existence  of 
slum  districts  in  Canada  means  the  encouragement  of 
social  unrest,  a  condition  that,  once  established,  is  ex- 
ceedingly difficult  to  overcome. 

Industrial  employees  should  be  carefully  hou.sed — 
homes  must  be  provided  for  them  and  an  endeavor 
made  to  raise  the  standard  of  living.  As'sist  the  great 
producing  class  to  be  more  useful  to  themselves  and 
to  the  country  by  evincing  an  understanding  of  their 
hopes,  desires  and  aspirations.  This  will  require  .sym- 
pathetic co-operation  and  a  comprehensive  plan  of 
education  to  improve  living  conditions  and  make  their 
homes  comfortable  and  attractive. 

The  Government  has  arranged  for  financial  assist- 
ance in  an  endeavor  to  meet  the  housing  problem,  but 
there  appears  to  be  a  lack  of  a  comprehensive  scheme 
to  assist  and  co-operate  with  industrial  manufacturers 
and  other  agencies  to  begin  new  peace-time  housing- 
developments.  It  appears  to  us  that  to  secure  the  best 
results,  more  than  Government  financial  assistance  is 
required.  This  assistance  should  be  extended  to  include 
governme,ntal  direction  and  supervision,  possibly  by 
the  organization  of  a  department  subsiduary  to,  and 
under  the  control  of,  the  Department  of  Public  Works. 

It  is  imperative  that  some  recognized  body  should 
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take  ininiediate  action  on  this  vital  ])roblem.  It  will 
not  be  sufficient  to  offer  assistance  and  then  mark  time 
nntil  some  substantial  organization  comes  forward, 
of  its  own  initiative  to  fill  the  breach.  Surely  it  would 
be  posible  for  the  Government  to  take  over  this  work 
itself  ? 


Canada's  Position   in  Regard    to  Production 
of  Steel 

IN  a  recent  address  before  the  Canadian  Manufac- 
turers' Association  in  Toronto,  Col.  David  Car- 
nejjic,  of  the  Imperial  Munitions'  Board,  discuss- 
ed Canada's  position  in  res;ard  to  the  production 
of  steel  and  the  possibilities  of  .develo])ing;  her  ex])ort 
trade  in  this  line,  lie  jjointed  out  that  in  Canada  we 
have  fine  deposits  of  mag;nesia,  developed  durinc;  the 
war,  which  is  of  excellent  value  for  our  furnaces,  mak- 
ing it  unnecessary  to  import,  as  hitherto ;  that  our  car- 
bon electrodes  are"  second  to  none  and  cheaper  than 
produced  in  Kngland  ;  and  we  have  nickel  in  abund- 
ance. "I'lverything,  in  fact,  calls  for  Canada  to  rise  to 
the  first  rank  as -a  producer  of  high  quality  steels.  She 
ha^  the  opportunity  by  sustained  and  wise  propaganda 
of  displacing  much  of  the  heavy,  cumbersome,  short- 
lived, common  carbon  steels  used  in  our  rolling  stock, 
ships,  dredges,  docks,  mines  and  general  machinery, 
and  of  becoming  one  of  the  jjrincpial  exporting  coun- 
tries in  the  world.  The  things  1  have  named — power, 
electrodes,  magnesites  and  nickel — enter  so  much  into 
the  vital  co.st  of  producing  high-grade  steels  that  Can- 
ada stands  out  almost  alone  in  its  great  opportunities 
in  this  direction." 

Col.  Carnegie  did  not  think  there  was  much  pros- 
pect of  France  requiring  to  import  steel.  Considering 
her  resourcefulness,  especially  with  the  restoration  of 
Alsace  and  Lorraine,  there  seemed  to  be  no  doubt  that 
.she  would  be  able  to  repair  her  waste  places  without 
calling  on  other  countries ;  and  not  only  this,  but  some 
believed  she  would  also  be  a  formidable  competitor 
with  Britain  and  other  industrial  nations  in  the  ex- 
])ort  of  her  surplus  ])roductiohs  to  foreign  markets. 

As  for  Belgium,  it  was  believed  she  would  need  to 
buy  iron  and  steel  products  for  one  or  two  years  while 
she  was  rebuilding,  but  after  that  she  would  return  to 
her  former  place  as  an  exporter,  particularly  of  rolled 
steel  and  cast  steel  products. 

Regarding  Britain,  the  amount  of  work  likely  to  be 
secured  through  Government  channels  for  public 
works  will  no  doubt  exceed  the  pre-war  annual  re- 
quirements, owing  to  most  of  the  ordinary  Government 
contracts  during  the  war  having  been  suspended,  said 
Col.  Carnegie. 

He  said  Canada  had  increased  her  .steel  production 
per  annum  from  one  million  tons  before  the  war  to  two 
and  a  (juarter  million  tons  at  present.  U.  S.  steel  pro- 
duction had  increased  from  32  million  tons  to  45  mil- 
lion tons,  and  Britain's  from  7'/^  to  12  million  tons  per 
annum. 

Touching  on  Britain's  high  cost  of  production  com- 
pared with  pre-war  costs,  Col.  Carnegie  said  that  while 
Britain  has  a  capacity  to  supply  her  domestic  require- 
ments, .she  will  have  a  struggle  to  maintain  both  her 
home  and  export  trade  against  American  and  Cana- 
dian competition. 

Canada's  Opportunity 

"What  are  the  prospects  of  utilizing  the  capacity 
■for  iron  and  steel  jiroduction  in  Canada?  The  facts 
show  that  Britain  has  a  capacity  for  .steel  production 
ixoeeding  her  pre-war  capacity  of  62  per  cent.,  while 


Canada's  capacity  has  increased  125  per  cent.  If  Can- 
adian manufacturers  will  follow  Britain's  example  by 
determining  to  supply  her  domestic  trade  more  fully 
than  in  the  pa?!t,  Canada  will  go  a  considerable  dis- 
tance in  using  her  surplus  steel  capacity." 

"Canada  should  have  at  least  one  structural  mill," 
said  Col.  Carnegie,  "for  rolling  heavy  sections." 

"The  home  demands  alone  of  the  electrical  indus- 
try for  higher  quality  steel  sheets  is  not  by  any  means 
insignificant,  and  should  be  supplied  by  our  manufac- 
turers who  have  finishing  mills. 

The  growing  demands  for  alloy  steels  for  motor 
cars,  tractors  and  all  kinds  of  engines  arid  high-class 
machinery  where  excessive  wear  calls  for  a  better  and 
more  enduring  steel,  should  arouse  the  most  earnest 
attention  of  the  makers  of  electric  and  crucible  steel. 

The  importation  into  Canada  of  tool  steel,  file  steel 
and  files,  spring  steel  and  springs  should  be  reviewed 
by  the  makers  of  high-class  steel.  There  is  no  doubt 
that  a  much  larger  \olunie  ol  that  business  should  be 
undertaken  by  the  manufacturers  of  Canada." 

Canada's  electric  power  was  an  asset  notyet  fully 
a]')preciated  and  understood  by  the  manufacturers. 


Export    License  Eliminated    in  Wide  Range 
of  British  Goods 

THK  British  Trade  Commissioners  in  Canada 
(Mr.  G.  T.  Milne  at  Montreal,  and  Mr.  F.  W. 
Field  at  Toronto),  have  received  cable  advices 
from  the  Department  of  Overseas  Trade  (De- 
velopment and  Intelligence),  that  the  following  wide 
range  of  British  manufacturers  have  been  placed  on 
the  free  list,  and  now  require  no  export  license: 

Artists'  materials,  athletic  goods,  bicycles  but  not 
tires,  bicycle  accessories  (various),  buttons  except 
military,  horn  and  vegetable  ivory,  cigar  and  cigarette 
holders,  china  and  earthenware,  china  clay,  clocks, 
cutlery,  drugs  (various),  fancy  goods  of  paper,  ivory, 
leather,  etc.;  films  subject  to  censorship,  flower  seeds, 
fountain  pens,  furs  (dress,  dyed  or  manufactured): 
glassware,  hardware  (iron  and  steel  builders);  hats, 
household  eft'ects  of  wood,  iron  or  steel,  ink,  jewellery 
(imitation  or  pearl),  laces,  laundry  machinery,  ledgers, 
marble,  mineral  waters  (unsweetened),  musical  in- 
struments, office  furniture,  pictures,  paintings,  phono- 
graphs. ])h()tographic  materials  (not  chemical),  razors 
(safety  and  blades),  ribbons  (.silk),  spectacles,  sewing 
machines,  wallpa])er. 

Lists  of  goods  for  which  export  licen.ses  are  still 
recpiired  for  shipment  from  the  United  Kingdom  will 
shortly  be  in  the  hands  of  the  British  Trade  Commi.s- 
sioners  noted  above.  They  will  also  be  advised  week- 
ly, by  cable,  by  their  de])artment  in  London  of  the 
goods  removed  from  such  list  and  any  alterations 
thereto. 

The  British  Trade  Commis.sioncrs  will  be  glad  to 
take  up  these  matters  with  local  importers  and  Mth('r>; 
interested. 

The  following  arc  some  of  the  princijial  commodi- 
ties for  which  licenses  are  still  required  : 

.Xbrasives,  agricultural  machinery,  cement,  chem- 
icals (various),  coal  and  coke,  oils,  pipes  (cast' iron). 
l)acking  cases,  railway  material,  resins,  coal  tar  pro- 
ducts, copper  (wrought  and  unwrought,  including 
wire)  ;  alloys,  dyes,  foodstuflfs.  food  for  livestock,  glue, 
iron  angles,  bars,  billets  and  constructional  material, 
steel  angles,  ingot  plates  and  similar  raw  materials, 
textile  machinery,  textile  yarns,  fibres  and  waste:  tin 
]il.iti-^.  war  material,  wire  rope,  wood  and  timber. 
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Montreal  Exchange  Joins  Association  of  Canadian 
Building  and  Construction  Industries 


OPTIMISM  characterized  the  annual  meeting  of 
the  Montreal  Builders'  Exchange— now  to  be 
known  as  the  Montreal  Association  of  Cana- 
dian Building  &  Construction  Industries — held 
on  January  27th,  at  the  Drummond  Building.  The  Ex- 
change has  gone  through  a  period  of  depression,  but 
has  come  out  on  the  right  side,  the  financial  statement 
showing  a  balance  in  hand,  while  the  exchange  is  also 
free  from  debt. 

Mr.  J.  P.  Anglin  presided. 

The  financial  statement,  read  by  Mr.  D.  K.  Trotter, 
the  secretary,  was  adopted,  and  the  members  proceed- 
ed to  consider  the  report,  adopted  by  a  special  meet- 
ing, for  widening  the  scope  of  the  Exchange.  The 
main  provisions  of  this  report  have  already  appeared 
in  the  Contract  Record,  and  it  is  sufficient  to  say  that 
the  organization  will  be  divided  into  three  sections 
of  the  industry:  general  contractors  or  contracting 
engineers;  separate  or  sub  trade  contractors;  and  su])- 
])ly  houses,  manufacturers,  and  producers  of-  building 
material. 

Following  this,  the  members  discussed  amendments 
to  the  by-laws  suggested  by  a  special  committee,  with 
a  view  to  correspond  with  the  wider  scope  of  the  or- 
ganization. It  was  decided  to  change  the  name  as 
stated  above,  with  the  addition  of  the  words  "tempor- 
arily operating  the  Montreal  Builders'  Exchange." 

The  question  of  the  length  of  time  a  firm  or  person 
shfiuld  be  in  business  before  becoming  eligible  for 
membership  was  also  discussed.  The  committee  re- 
commended twelve  months,  but  it  was  agreed  to  strike 
out  any  reference  to  time. 

\\'ith  regard  to  dues,  the  committee  submitted  al- 


ternative proposals,  one  being  for  a  fee  of  $30  per 
annum,  each  section  to  pay  $200  per  annum  as  rental, 
and  the  other  a  graduated  scale  according  to  the 
amount  of  business  a  firm  transacted.  The  directors 
also  to  have  power  to  assess  members  not  more  than 
20  per  cent,  of  the  dues  in  order  to  meet  any  special 
contingency. 

Mr.  W.  E.  Ramsay  moved  and  Mr.  Vincent  sec- 
onded, that  the  dues  be  $30  per  year,  the  directors 
having  the  power  to  levy  the  20  per  cent,  assessment 
if  necessary.  The  discussion  was  mainly  on  the  point 
as  to  the  advisability  of  having  a  standard  fee,  or  of 
grading  the  fees  according  to  business  done,  Mr.  Ram- 
say strongly  arguing  that  the  latter  would  be  a  bar- 
rier to  securing  further  members.  Mr.  Ramsay's  mo- 
tion was  agreed  to. 

The  election  of  officers  resulted  as  follows ;  Presi- 
dent, Mr.  W.  M.  Irving;  vice-presidents,  Messrs.  John 
Quinlan  (representing  the  general  contractors'  sec- 
ti(jn);  Fred  B.  Locker,  (trade  contractors  section);  J. 
K.  McNutt,  (supply  dealers,  section) ;  past  president, 
Mr.  J.  P.  Anglin;  honorary-treasurer,  Mr.  J.  E.  Walsh  ; 
honorary-secretary,  Mr.  R.  A.  F.  Dykes;  representa- 
tive directors,  general  contractors  section,  Messrs, 
Donald  Church,  E.  B.  Iwans,  H.  Fussing,  trade  con- 
tractors section,  John  Watson,  I.  Crepeau,  F.  J.  Par- 
sons, James  Griffin,  supjdy  dealers  section,  Alex.  W. 
Bremner,  John  Grieve,  A.  F.  Daly,  J.  P.  O'Shea. 

In  his  retiring  presidential  address,  Mr.  Anglin  al- 
luded to  the  fact  that  they  met  under  much  more  plea- 
sant conditions  than  had  been  the  case  for  three  or 
four  years.  Last  year  he  predicted  that  1918  would, 
from  the  business  point  of  view,  remain  much  about 
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the  .same  a.s  in  the  immediate  two  or  three  years.  The 
figures  had  borne  out  his  prediction,  for  in  forty-one 
cities  the  total  business  recorded  was  $38,000,000,  as 
against  $34,000,000  in  1917. 

While  he  was  a  fairly  good  pro])het  as  to  1918,  he 
was  not  going  to  predict  what  would  happen  in  the 
present  year,  as  there  was  nothing  sufficiently  definite 
on  which  to  base  any  summing  up  of  the  situation . 
Personally,  he  was  very  optimistic  as  to  the  future, 
especially  of  the  next  two  or  three  years,  but  at  the 


/.  K.  McNutt,  Vice-President, 
Representing  Supply   Dealers'   Section 

same  time,  events  were  taking  place  all  over  the  world 
which  were  so  momentous  that  he  felt  that  no  one 
could  be  certain.  One  thing,  however,  was  sure — there 
was  a  gradual  reduction  in  the  prices  of  some  building 
material,  and  he  expected^this  to  continue  moderately 
for  some  time.  There  was  also  an  over  supply  of  labor 
and  that  would  probably  be  accentuated  during  the 
next  few  months  with  the  return  of  the  soldiers. 
Referring   to   prospects,    Mr.    Anglin    pointed   out 


that  the  Federal  Government  had  decided  to  proceed 
with  ])ublic  works,  which  will  probably  cost  in  the 
neighborhood  of  $60,000,000,  and  also  to  expend  $25,- 
000,000  on  a  housing  scheme.  This  made  a  total  of 
$85,000,000,  and  would  ])robahly  result  in  the  real 
estate  men  and  the  builders  getting  together,  as  he 
believed  the  greater  ])ortion  of  the  money  would  be 
used  within  the  next  two  or  three  years.  The  incpiiries 
that  were  coming  in  were  of  two  classes.  One  was  for 
the  extension  of  existing  industries,  there  being  few 
inquiries  for  new  industries.  He  believed  that  this  was 
owing  to  the  fact  that  many  of  the  peace  lines  in  Can- 
ada had  been  held  u])  during  the  war,  consc(iucnt  on 
war  demands,  and  naturally  the  extensions  for  peace 
industries  were  postponed,  and  the  building  trade 
might  look  for  some  work  in  this  direction  now  that 
the  war  was  over.  The  other  direction  in  which  there 
was  a  demand  was  for  apartments  in  large  centres, 
and  better  houses  than  those  contemplated  by  the 
(rovcrnment.  In  his  o])ininn  the  business  that  would 
come  in  from  these  forty-one  cities  should  increase  at 
least  50  per  cent,  during  the  current  year. 

The  contracting  business,  continued  Mr.  Anglin, 
in  the  past  had  not  been  on  a  very  sound  basis.  He 
did  not  think  it  necessary  to  give  many  facts  to  sub- 
stantiate this  statement.  A  great  many  men  had  failed, 
and  they  nnist  look  with  hope  to  the  future  for  the  eli- 
mination of  the  unfair  competition  to  w^hich  they  had 
been  subjected,  as  this  came  from  a  class  which  now 
no  longer  existed.  The  real  purpose  of  the  organiza- 
tion was  to  stabilize  their  industry;  this  was  indeed 
the  motive  power  of  the  conference  at  Ottawa.  In 
Toronto  the  Builders'  Exchange  were  holding  a  simi- 
lar meeting  to  their  own,  and  if  mental  telepathy  meant 
anything,  it  meant  that  they  were  being  organized  on 
similar  lines  to  their  own.  The  stabilizing  and  organ- 
izing the  industry  was  a  gigantic  task,  the  difficulties 
of  which  were  not  perhaps  generally  appreciated.  The 
chief  difficulty  was  that  so  little  interest  was  taken 
in  the  matter.  The  old  organization  had  done  good 
work  which  had  benefited  those  who  were  members 
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as  well  as  those  who  were  not,  and  Mr.  Anglin  cited 
the  action  of  the  ]Cxchange  on  the  lien  law  as  an  ex- 
ample of  this  character.  There  were  many  other  in- 
stances where  good  work  had  been  and  could  be  done 
by  the  organization.  The  fact  was  that  they  had  not 
been  properly  organized  to  meet  present  conditions. 
Mr.  Anglin  proceeded  to  point  out  that  under  the  new 
organization  certain  drawbacks  under  the  old  condi- 
tions were  obviated.  It  was  now  possible  he  said  for 
the  general  contractors  and  others  to  come  together 
in  an  organization  of  this  kind  in  a  way  that  was  not 
feasible  before  owing  to  the  dissimiliarity  of  interests. 
In  order  to  give  every  man  in  the  industry  a  chance  to 
meet  the  members,  and  to  explain  what  the  new  as- 
sociation meant,  he  suggested  the  holding  of  a  ban- 
quet, to  which  every  one  connected  with  the  industry 
in  Montreal  and  district  should  be  invited. 

In  thanking  the  members  of  the  Board  for  their 
support,  Mr.  Anglin  said  that  Montreal  had  the  credit 
of  starting  this  new  Canadian-wide  organization.  The 
attendance  at  the  conference  was  proof  of  the  feeling 


that  there  was  need  for  such  an  organization,  his  only 
regret  was  that  it  was  six  years  too  late,  as  if  it  had 
been  in  existence  before  the  war,  the  builders  could 
have  rendered  greater  service  to  the  country.  The  in- 
dustry had  lost  considerable  prestige  during  the  last 
four  years.  Even  if  the  association  had  been  organized 
a  year  ago,  the  industry  could  have  got  in  on  the  pre- 
sent situation  with  beter  chances  of  success.  Read- 
justment was  coming,  and  there  were  many  building 
materials  in  this  country  which  were  required  abroad, 
and  the  industries  they  represented  should  be  able  to 
put  their  possibilities  in  front  of  those  who  required 
such  materials-  In  fact  he  would  go  so  far  as  to  say 
that  Canada  should  be  able  to  reconstruct  a  whole  sec- 
tion of  the  devastated  area,  and  why  not,  seeing  the 
name  that  Canadians  had  made  abroad.  It  was  a  mat- 
ter of  regret  to  him  they  were  not  in  a  better  position 
to  place  these  matters  before  the  proper  authorities. 
He  asked  for  their  further  support  for  the  Montreal 
association,  and  also  for  the  Canadian-wide  associa- 
tion. 


President,    Harry    Haytiian 


First  Vice-President,   L.   A,    Boss 


Second    Vice-President,    E,    Gerry 


Officers  for  1919  elected 
at  the  21st  Annual 
Meeting  of  the  London 
Builders'  Exchange 
which  was  the  largest 
attended  and  most  en- 
thusiastic in  its  history. 


Honorary   Secretary,    Geo.    S.    Gould 


Treasurer,   Thos.    A.    Jones 
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Toronto  Builders'  Exchange  Decides  on  Amal- 
gamation with  A.C.B.  &  CI.  at  Annual  Meeting 


Tl  1 1'-  Toronto  District  Branch  of  the  Association 
of  Canadian  Building  and  Construction  Indus- 
tries rises  to  replace  the  old  limited  organiza- 
tion operating  as  the  Toronto  Builders  Ex- 
change. For  over  twenty-seven  years  the  Toronto 
Builders'  Exchange  has  been  a  power  for  good 
in  the  building  and  construction  field,  but  as  the 
city  has  grown  in  population,  so  has  the  necessity 
grown  for  a  broader  and  more  comprehensive  organi- 
zation. The  splendid  pioneer  work  of  the  Builders' 
Exchange  will  simplify  greatly  the  preliminary  work 
of  the  new  association ;  in  fact,  as  the  situation  now 
stands,  the  new  association  will  absorb  the  old  one,  and 
from  it  develop  and  extend  itself  along  the  lines  that 
were  so  enthusiastically  recommended  at  the  organi- 
zation conference  at  Ottawa  last  November. 

This  decisive  step  was  taken  at  the  .adjourned  sit- 
ting of  the  annual  meeting,  on  Jan.  27th,  and  the  vote 
indicated  that  it  was  i)ractically  the  unanimous  wish 
of  the  members  that  the  proposed  amalgamation  be 
carried  out  without  further  loss  of  time. 

Presentation  to  the  Retiring  President. 

At  the  conclusion  of  the  business  up  for  discussion 
Mr.  Geo.  Oakley,  on  behalf  of  the  members  of  the  Ex- 
change, presented  Mr.  W.  E.  Dillon,  past-president 
lif  the  Toronto  Builders'  Exchange,  and  Mrs.  Dil- 
lon, with  silver  mounted,  monogramed,  silk  umbrel- 
las. In  making  the  presentation  Mr.  Oakley  referred 
to  the  very  able  and  earnest  efforts  of  Mr.  Dillon  in 
his  capacity  as  president,  also  to  the  splendid  results 
accruing  from  his  almost  unlimited  amount  of  hard 
work  and  time  unscliishly  expended  for  the  benefit  of 
the  Exchange  and  its  members.  This  was  an  opportun- 
ity the  Exchange  was  delighted  to  take  advantage  of 
to'  convey  to  Mr.  Dillon,  in  some  slight  measure,  a 
token  of  the  high  esteem  of  each  individual  member 
for  the  indefatigable  efforts  of  the  past-president. 

Mr.  Dillon  feelingly  thanked  the  members  and  dis- 
claimed the  credit  for  the  excellent  year  enjoyed  by 
the  Exchange.  The  honor  conferred  by  the  members 
in  electing  him  to  the  highest  office  and  the  personal 
])leasure  he  derived  from  the  work,  were  sufficient  re- 
comjicnse  for  any  of  his  labor. 

Secretary's  Report. 

The  meeting  was  opened  with  President  A.  D. 
Grant  in  the  chair.  The  secretary's  report  was  read 
and  was  adopted  as  read.  Mr.  Kirby  congratulated 
the  secretary  on  the  work  accomplished  in  the  past 
year,  and  referring  to  the  extra  office  rented  by  the 
Exchange,  for  use  as  a  section  board  room,  which 
was  mentioned  in  the  secretary's  report,  expressed  the 
opinion  that  it  would  be  better  if  all  the  rooms  in  the 
suite  were  occupied  by  the  Exchange,  and  not  sub-let 
to  tenants  as  was  now  the  case.  In  view  of  the  interest 
now  being  taken  by  the  younger  men,  the  Exchange 
was  becoming  more  active  and  all  the  rooms  of  the 
suite  would  undoubtedly  be  required. 

Mr.  Dillon,  in  reply,  explained  that  the  extra  room 
was  secured  away  from  the  suite  to  enable  section 
meetings,  if  necessary,  to  be  held  in  secret.  It  would 


not  be  possible  to  secure  this  privacy  in   the  rooms 
now  occupied  by  tenants. 

Mr.  Dancy  Speaks  of  Preliminary  Work 

Mr.  Grant  called  on  Mr.  Dancy  to  give  the  meet- 
ing some  information  as  to  the  organization  of  the 
national  association.  In  reply,  Mr.  Dancy  explained 
that  the  national  association  was  in  its  infancy  and 
that  the  officers  of  the  National  Council  have  had  lit- 
tle opportunity  since  they  met  at  Ottawa  to  work  out 
the  many  details.  The  Toronto  members  of  the  Na- 
tional Council  had  prepared  certain  schemes  relative 
to  the  preliminary  work,  such  as  the  appointment  of  a 
])ermanent  secretary,  but  it  would  require  a  general 
meeting  before  any  definite  line  of  action  could  be  de- 
cided on.     . 

Mr.  Aldington,  of  the  Trussed  Concrete  .Steel  Co., 
spoke  strongly  in  favor  of  amalgamation.  He  point- 
ed out  the  great  advantage  of  a  nation-wide  organiza- 
tion, with  hcadciuarters  at  Ottawa.  It  would  enable 
them  to  get  a  hearing  and  recognition  from  the  Gov- 
ernment that  would  be  impossible  for  them  to  get  as 
individuals    or    small    indei)endent    organizations. 

Mr.  Geo.  Oakley  Urges  Amalgamation 

Mr.  Geo.  Oakley  recalled  the  Ottawa  conference. 
He  stated  that  the  building  industries  of  Canada  would 
be  immeasurably  stronger  by  having  a  parent  organ- 
ization. Concerted  efifort  was  always  more  powerful 
than  individual  effort.  The  local  organization  would 
be  greatly  strengthened  and  the  strength  of  the  local 
branches  would  result  in  a  correspondingly  stronger 
parent  association.  He  was  not  in  favor  of  a  highly 
expensive  headc|uarters  organization,  but  he  was  great- 
ly im])ressed  with  the  attitude  of  the  various  minis- 
ters of  the  government  who  had  addressed  the  con- 
ference at  Ottawa.  The  association  was  a  large  one 
and  carried  considerable  weight  which  would  be  in- 
valuable to  them.  Another  feature,  and  a  most  im- 
portant one,  was  the  bringing  in  of  industries  not  now 
members  of  the  Exchange.  Heating  and  plumbing 
contractors  and  various  other  trades  were  read}'  and 
anxious  to  come  in  and  they  would  greatly,  strengthen 
the  association. 

Mr.  Penii  l)elieved  that  the  change  of  name  would 
not  involve  any  expense  or.  weaken  the  present  Ex- 
change. They  would  probably  be  able  to  operate  un- 
der their  present  charcter. 

Mr.  Stocker's  Motion 

Mr.  Stocker's  motion,  presented  at  the  last  meet- 
ing, was  then  read,  as  follows: 

Whereas  a  Dominion-wide  Association  of  building 
industries  has  recently  been  organized  for  the  purpose 
of  dealing  more  effectively  with  the  vital  questions 
relating  to  the  industry,  than  is  possible  through  the 
efforts  of  local  bodies ;  and 

Whereas  we  believe  our  definite  connection  with 
such  an  association  would  not  only  very  materially 
strengthen  its  position,  but  would  react  in  large  mea- 
sure towards  the  broadening  of  our  local  influence, 
and  the  stimulating  of  our  local  efforts  in  the  attain- 
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ment  of  the  various  objects  sought  by  us  as  an  ex- 
change, 

Therefore,  be  it  resolved : 

"That  the  Toronto  Builders'  Exchange  become 
amalgamated  with  the  said  "Association  of  Canadian 
Building  and  Construction  Industries"  following 
forthwith  upon  its  adoption  of  a  constitution  and  by- 
laws and  the  granting  of  its  government  charter." 

Mr.  Gander  moved  the  following  amendment  to 
Mr.  Stocker's  motion: 

Mr.  Gander's  Amendment 

"That  the  Toronto  Builders'  Exchange  at  this  an- 
nual meeting  do  hereby  agree  to  affiliate  with  the  As- 
sociation of  Canadian  Building  and  Construction  In- 
dustries, representation  to  consist  of — delegates  duly 
elected  from  this  Exchange,  who  shall  have  power  to 
vote  at  any  regular  or  special  meeting  of  that  asso- 
ciation and  our  fees  in  that  association  shall  be  one 
dollar  per  capita  of  our  membership." 

Mr.  Teagle  seconded  this  motion. 

Mr.  Elgie  stated  he  was  strongly  in  favor  of  Mr. 
Stocker's  motion.  In  his  opinion,  Toronto  should  get 
away  from  the  petty  organization  suggested  by  Mr. 
Gander's  motion.  He  ridiculed  the  idea  of  a  one- 
dollar  fee,  and  pointed  out  that  nothing  could  be  ac- 
complished without  paying  for  it.  He  did  not  approve 
of  an  extravagant  expenditure  but  he, certainly  thought 
they  should  be  reasonable  and  be  prepared  to  sacri- 
fice something. 

Mr.  Kirby's  Motion 

Mr.  Kirby  moved,  as  an  amendment  to  the  amend- 
ment, "That  we  approve  the  affiliation  of  this  associ- 
ation with  the  Association  of  Canadian  Building 
and  Construction  Industries,  and  the  President  be  re- 
quested to  nominate  a  committee  of  seven  to  bring 
in  a  report  for  the  consideration  of  the  Exchange. 

Mr.  Aldridge  suggested  that  the  board  of  directors 
take  up  the  question.  The  various  sections  should  dis- 
cuss with  the  directors  what  the  measure  would  en- 
tail. Personally  he  wanted  information  as  to  the  bene- 
fit to  be  derived.  He  thought  the  members  should  not 
be  asked  to  vote  blindly. 

Mr.  Evans  of  Baines  and  Peckover,  was  of  the  op- 
inion that  Toronto  should  follow  Montreal's  system 
of  organization  so  that  territory  would  be  opened  up, 
outlying  districts  would  be  brought  in,  and  the  whole 
field  thoroughly  covered.  Many  were  very  keen  to 
join  the  national  association  who  would  not  join  the 
Toronto  Builders'  Exchange.  If  we  take  in  outside 
members,  we  cannot  retain  the  name,  and  in  view  of 
the  immense  benefit  to  be  derived,  he  considered  it 
good  policy  to  change  the  name. 

Mr.  Dillon  Wants  Information. 

Mr.  Dillon  said  that  the  National  Council  would 
meet  in  February  and,  in  his  opinion,  it  would  be  wise 
for  the  Exchange  to  wait  until  after  this  meeting  to 
enable  them  to  vote  intelligently. 

Mr.  Gander  here  withdrew  his  amendment  in  fav- 
or of  Mr.  Kirby's. 

Mr.  Oakley  expressed  the  opinion  that  the  Ex- 
change should  decide  to-day  to  affiliate  or  amalgamate. 
Details  could  be  worked  out  later.  Toronto  was  par- 
ticularly well  representfed  at  Ottawa  and  those  who 
attended  did  not  hesitate  at  the  expense  they  were 
put  to.  Toronto  was  a  big  factor  in  the  conference, 
and  there  was  no  likelihood  of  them  taking  a  back 
seat  in  the  National  Association.  They  would  be  well 
able  to  look  after  their  interests.    Decision  should  be 


made  to-day.  Delay  is  hurting  the  movement,  and 
the  association  will  not  be  as  successful  as  it  should 
be  if  Toronto  delays  in  making  up  its  mind. 

Question  of  Fees  Discussed 

Mr.  Dancy  expressed  his  regret  that  all  of  the 
members  could  not  have  been  at  the  Ottawa  confer- 
ence. If  they  had,  he  had  no  doubt  that  they  would 
have  been  as  enthusiastic  as  he  was.  He  said  the  fee 
suggested  by  Mr.  Gander  was  too  small.  ■  The  Ex- 
change had  been  operating  along  very  narrow  lines. 
Members  had  individually  paid  expenses  from  which 
the  whole  Exchange  had  derived  benefit.  Personally 
he  was  prepared  to  stand  behind  the  movement  and 
pay  his  share  of  the  expense  involved.  Mr.  Elgie  said 
Toronto  could  not  afiford  to  be  out  of  the  association. 
If  the  Toronto  delegates  to  the  Ottawa  conference 
had  been  delegated  full  powers  by  the  Toronto  Ex- 
change, the  question  would  have  been  settled  there 
and  then.  In  his  opinion  the  other  provinces  should 
not  control  the  industry  in  Canada.  Toronto  should 
have  its  place  in  the  association  and  the  Toronto  re- 
presentatives would  protect  the  other  members  from 
exorbitant  fees. 

Mr.  Matthews  Wants  to  be  Shown 

Mr.  Matthews  thought  it  would  be  unwise  to  dis- 
rupt the  present  organization  and  go  into  a  new  one 
of  which  nothing  was  known.  Personally  he  never 
went  into  a  thing  blindly.  He  had  to  be  shown.  He 
was  prepared  to  go  into  this  if  he  was  assured  it  would 
be  a  success  and  be  no  excessive  burden  financially. 

The  amendment  was  first  voted  on  and  was  over- 
whelmingly defeated.  Mr.  Stocker's  motion  was  then 
put  to  a  standing  vote  and  was  carried  practically  un- 
animously. 


Long  Roof  Girder  Forms 

The  framework  of  the  Garfield  Melting  Company's 
foundry  at  Salt  Lake  City,  Utah,  described  in  Con- 
tracting, has  14  70-ft.  bents  44  ft.  high,  each  consisting 
of  two  reinforced  concrete  wall  columns  about  35  ft. 
high  and  two  pitched  rafters.  These  were  cast  integral 
with  the  longitudinal  eaves  girders  in  large  wooden 
forms  that  were  used  over  and  over  again  and  were 
handled  as  units  by  the  70-ft.  steel  boom  of  a  travelling 
derrick  with  wooden  stiff-legs. 

The  heavy  form  containing  each  pair  of  rafters 
consisted  of  two  inclined  wooden  troughs  each  about 
40  ft.  long,  joined  together  at  the  apex  and  connected 
near  the  lower  ends  by  horizontal  wooden  ties  braced 
transversely  and  diagonally  to  make,  with  the  rafters, 
a  triangular  truss  strong  enough  to  resist  erection 
stresses  when  suspended  from  the  derrick  boom  by  a 
bridle  engaging  it  near  the  vertex. 

After  the  rafter  forms  were  seated  on  the  column 
forms  with  their  open  ends  connected  to  the  latter, 
and  the  longitudinal  girder.  They  were  each  supported 
intermediately  by  four  two-post  bents  of  falsework 
diagonally  braced  to  form  towers. 

The  building  was  constructed  in  three  successive 
sections,  forms  being  transferred  from  one  to  another 
and  concreted  in  11  days  for  each  section.  Concrete 
in  the  columns,  rafters,  and  girders  was  placed  con- 
tinuously,  making  a  monolithic   structure. 

The  column  forms  were  filled  through  telescopic 
iron  chutes  and  were  rammed  through  successive 
holes  in  the  sides. 
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Sherbrooke    Builders'   Ex- 
change Elect  Their  Officers 

MR.  F.  W.  DAKIN  was  paid  the  high  tribute 
of  being  re-elected  president  of  the  Sher- 
brooke Builders'  Exchange,  which  is  associ- 
ated with  and  will  very  likely  in  a  short  time 
compose  a  branch  of  the  Association  of  Canadian 
Building  and  Construction  Industries,  during  the 
course  of  the  first  annual  meeting  held  in  the  City 
Offices.  The  Sherbrooke  Builders'  Exchange  was 
launched  a  short  time  ago  at  a  meeting  called  by  Mr. 
Dakin,  and  since  that  time  the  men  interested  in  Can- 
adian industries  here  have  realized  the  importance  of 
the  organization  in  this  period  of  reconstruction.  Ow- 
ing to  the  absence  of  Mr.  Dakin,  the  meeting  called 
upon  Mr.  H.  B.  Fletcher  to  occup  the  chair. 

Owing  to  the  fact  that  the  time  was  limited  and 
the  meeting  very  anxious  to  hear  Messrs.  J.  P.  Anglin 
and  Smallpiece,  both  of  Montreal,  the  routine  bu.siness 
was  postponed.  However,  it  was  decided  to  hold  six 
general  meetings  a  year,  while  the  officers  will  meet 
on  the  first  Wednesday  of  every  month.  At  the  con- 
clusion of  the  session  the  members  were  entertained 
at  dinner  by  Mr.  Fletcher,  at  the  St.  George's  Club. 
The  list  of  officers  elected,  and  the  lines  of  trade  they 
represent,  follow : 

President,  F.  W.  Dakin;  vice-president,  Mr.  Chas. 
Codere;  directors,  Messrs.  H.  B.  Fletcher,  lumber  in- 
dustry; M.  W.  Mitchell,  hardware;  S.  R.  Newton,  steel 
construction;  E.  Beauchesne,,  general  contractors;  A. 
R.  Wilson,  plumbing  and  heating;  Wm.  Brault,  build- 
ers' supplies;  W.  E.  Loomis,  brick  industry;  W.  C. 
Marchant,  the  painters;  A.  B.  Williams,  electrical  in- 
dustry; C.  A.  Roy,  mill  work,  and  G.  F.  Bradford, 
plasterers  and  bricklayers. 

A  most  interesting  address  was  delivered  by  Mr. 
Anglin.  After  speaking  of  the  period  of  reconstruction, 
which  is  now  here,  Mr.  Anglin  said  that  committees 
had  been  appointed  to  study  various  items  and  to 
make  things  run  more  smoothly.  This  was  the  work 
of  the  National  Organization,  he  said.  He  continued 
in  part,  as  follows: 

"There  have  been  many  causes  for  complaint  in 
the  past,  and  the  present  method  is  far  from  perfect 
in  treating  the  sub-contractor.  As  long  as  a  general 
contractor  is  forced  to  compete  with  other  men  who 
are  not  responsible  at  quoting  figures,  the  general  con- 
tractor will  have  to  suffer.  If  the  irresponsible  men 
fail  in  business,  the  supply  men  either  have  to  go  to 
the  wall  themselves  or  take  it  out  of  the  responsible 
contractor.  The  motto  most  heard  at  the  conference 
was  "A  square  deal  all  around."  If  the  larger  contrac- 
tors get  fair  treatment  from  the  public  it  will  be  an 
easy  matter  for  them  to  pass  it  on.  The  suppliers  of 
material  should  give  the  contractors  special  condi- 
tions.. No  plan  of  credit  has  yet  been  evolved  in  the 
contracting  line  that  seems  to  work  out  satisfactor- 
ily. Irresponsible  men  now  buy  as  cheap  as  respon- 
sible ones.  There  is  great  room  for  improvement. 
By  getting  together  standard  systems  and  standard 
methods,  standard  employers'  liability,  laws,  lien  laws, 
and  building  by-laws  can  be  evolved.  The  labor  ques- 
tion is  one  of  the  most  vital  ones,  as  is  realized  by 
every  large  contractor  especially  in  the  last  few  years. 
Labor  has  asserted  itself  and  we  all  now  realize  that 


in  the  very  near  future  it  will  be  advisable  or  obliga- 
tory to  have  agreements  with  labor.  It  is  felt  that  a 
standard  agreement  across  Canada  with  labor  will 
benefit  everybody. 

"Under  the  old  organization  building  exchanges 
were  organized  in  the  chief  points.  Some  are  still  in 
existence  and  others  have  died  out.  In  some  places 
branches  of  the  Board  of  Trade  handle  this  work,  and 
in  other  places  the  builders  were  affiliated  with  the 
Manufacturers'  Association.  It  is  now  suggested  that 
the  country  be  organized  in  local  districts  in  accord- 
ance with  the  main  organization.  The  organization 
was  formed  under  the  name  of  the  Canadian  Building 
and  Construction  Industries.  The  Montreal  branch  is 
organized  and  will  soon  take  up  the  work  of  the  for- 
mer Montreal  Builders'  Exchange,  and  is  organized 
under  the  same  three  headings  as  the  main  organiza- 
tion. In  Toronto  considerable  difficulty  was  experi- 
enced owing  to  the  length  of  time  that  their  exchange 
has  l)een  in  existence.  Besides  the  main  Builders'  Ex- 
change, they  have  thePlumbing  and  Heating,  and  the 
Master  Painters'  Organizations.  Ottawa  meets  shortly 
to  organize  in  a  similar  manner,  and  we  hope  that 
Sherbrooke  will  soon  fall  in  line  and  get  together  and 
organize  into  this  district  all  contractors  located  near 
Sherbrooke.  There  is  no  objection  to  including  men 
from  everywhere.  The  Montreal  Exchange  intends 
to  practically  annex  part  of  Ontario,  as  some  large 
contractors  from  Cornwall  and  Prescott  have  signified 
their  intention  of  joining  our  district.  In  order  to  or- 
ganize the  province,  Montreal  district  may  branch  out 
towards  Sherbrooke,  and  al.so  include  Three  Rivers, 
which  is  not  yet  organized." 


Historical  Review  of  Steam  Turbine 
Progress 

The  Westinghouse  Electric  and  Manufacturing 
Company  has  just  issued  their  Circular  1591,  entitled 
"An  Historical  Review  of  Steam  Turbine  Progress." 
This  publication  was  written  by  Francis  Hodgkinson, 
whose  commercial  and  engineering  knowledge  of  the 
steam  turbine  is,  perhaps,  as  broad  as  that  of  any 
man  in  America.  The  circular  is  a  reprint  of  an  article 
which  appeared  serially  and  is  now  gathered  together 
in  one  publication,  with  tlje  intention  of  becoming  a 
handbook  on  steam  turbine  jirogress.  The  early  his- 
tory of  steam  turbine  engineering  is  gone  into  and  the 
earlier  machines  installed  in  America  are  illustrated. 
From  1899  until  1917,  each  year's  development  is  pro- 
perly recorded  as  it  occurred  and  the  improvements 
noted.  The  booklet  is  profusely  illustrated  with  views 
of  all  the  different  types  of  impulse  and  reaction  tur- 
bines and  the  construction  of  blading,  valve  chamber, 
governor,  throttle  valve,  coupling  and  oil  cooler  are 
shown  in  detail.  This  publication  should  be  a  valu- 
able addition  to  designing  and  consulting  engineers. 
It  is  being  used  extensively,  we  understand,  in  the 
Government  training  classes  for  junior  engineers  on 
steam  engineering  work. 


At  the  recent  annual  meeting  of  the  Manitoba  As- 
sociation of  Architects,  the  following  officers  were 
elected  for  the  year  1919:  President,  R.  B.  Pratt;  vice- 
president,  Chas.  Bridgman ;  secretary,  E.  Fitz  Munn ; 
executive — D.  W.  Bellhouse.  A.  E.  Cubbidge,  L.  H. 
Jordan,  H.  E.  Matthews,  A.  Melville,  G.  G.  Tetter,  J. 
H.  G.  Russell. 


February  5,  1919 


THE    CONTRACT    RECORD 


109 


Good  Roads  Association  Ban- 
quet At  Winnipeg 


A  COMPANY  of  some  350  attended  the  joint 
banquet  in  Winnipeg  under  the  auspices  of 
the  Manitoba  Good  Roads  Association  and  the 
civic  authorities.  Mr.  S.  R.  Henderson,  reeve 
of  East  Kildonan,  president  of  the  Good  Roads  Asso- 
ciation, was  in  the  chair,  and  a  feature  of  the  evening's 
proceedings  was  the  presentation  of  the  provincial  tro- 
phies and  the  prizes  offered  for  good  road  construction 
during  the  past  season.  Sir  James  Aikins,  Premier 
Norris  and  other  provincial  and  civic  officials,  as  well 
as  delegates  to  the  Union  of  Manitoba  Municipalities 
and  representatives  from  other  provinces,  were  guests. 
Premier  Norris,  in  an  interesting  address,  spoke  of 
the  community  of  interest  that  was  being  developed 
by  the  Good  Roads  Association,  and  said  that  the 
problem  was  one  of  the  most  important  now  engaging 
the  attention  of  the  people  of  this  country  and  the 
United  States.  There  had  been  a  good  deal  of  com- 
plaining about  high  taxes,  but  roads  cost  money,  and 
if  the  burden  were  distributed  over  the  province  every 
good  citizen  would  join  in  and  help  to  share  the  bur- 
den. Good  roads,  the  Premier  declared,  were  one  of 
the  most  important  factors  in  the  development  of  the 
country.  They  made  transportation  easier,  and  a  good 
road  to  the  elevator  was  just  as  necessary  as  a  good 
road  from  it. 

Aid.  Fowler,  speaking  on  behalf  of  Mayor  Gray, 
who  was  unable  to  be  present,  welcomed  the  visitors 
to  Winnipeg,  and,  in  regard  to  the  question  of  good 
roads,  pointed  out  the  disadvantage  of  this  movement 
as  a  means  of  absorbing  the  spare  labor  that  was  like- 
ly to  be  thrown  on  the  market  in  the  next  six  months 
or  so.  He  did  not  urge  the  expenditure  of  money  mere- 
ly for  the  purpose  of  providing  work,  but  the  con- 
struction of  roads  was  an  undertaking  which  was 
bound  to  be  useful  and  beneficial  to  a  community,  and 
at  the  same  time  it  would  take  care  of  surplus  labor. 
Sir  James  Aikins  gave  a  brief  address,  emphasizing 
the  importance  of  municipal  government.  If  the  gov- 
ernment of  the  municipalities  was  well  conducted  the 
government  of  the  province  and  the  Dominion  would 
also  be  well  conducted,  he  asserted.  The  municipali- 
ties were  the  fundamental  of  the  state,  and,  in  their 
relation  to  after-affects  of  the  war  and  the  revolution- 
ist ideas,  which  were  being  spread  all  over  the  world, 
it  would  require  all  the  wisdom  and  energy  that  had 
been  put  into  winning  of  the  war  to  be  exercised  in  or- 
der to  grapple  with  the  conditions  that  were  facing 
the  country. 

The  prizes  won  in  the  split-log  drag  competition 
were  presented  by  Mr.  Waugh,  being  as  follows : 

Earth  class — 1st  prize,  $50,  and  the  Henry  Birk's 
and  Sons  shield — Won  by  J.  Lafleche,  municipality  of 
Charleswood. 

2nd  prize,  $30 — Won  by  Archie  Turcotte,  munici- 
pality of  Charleswood. 

3rd  prize,  $20 — Won  by  Hans  Hansen,  municipality 
of  Rosser. 

4th  prize,  $10 — Won  by  Thomas  Crisp,  municipal- 
ity of  Rockwood. 

5th  prize    (special),  gold  medallion,   presented   by 


Messrs.  Henry  Birks  &  Sons — Won  by  David  Reil, 
municipality  of  St.  Vital. 

Gravel  class — 1st  prize,  $50,  and  the  Banfield  cup 
— Won  by  Atwin  Vandal,  municipality  of  West  St. 
Paul. 

2nd  prize,  $30 — Won  by  W.  H.  Guest,  municipal- 
ity of  Rockwood. 

3rd  prize,  $20 — Won  by  Klas  de  Jong,  municipal- 
ity of  East  Kildonan. 

3rd  prize  (special)  $20,  presented  by  T.  R.  Deacon 
— -Won  by  W.  J.  Harrison,  jr.,  municipality  of  East 
St.  Paul. 

3rd  prize  (special)  gold  inscribed  watch,  presented 
by  Messrs.  T.  Eaton  Co. — Won  by  W.  A.  Stewart, 
municipality  of  Rockwood. 

4th  prize,  $10 — Won  by  Richard  J.  Steele,  munici- 
pality of  East  Kildonan. 

The  judges  in  the  competition  were  Highway  Com- 
missioner McGillivray,  W.  F.  Tallman  and  A.  C.  Em- 
mett . 

In  the  province-wide  competition,  the  trophies  and 
prizes  awarded  by  the  government  were  presented 
by  Hon.  T.  H.  Johnson,  in  the  absence  of  the  Minister 
of  Public  Works,  Hon.  G.  A.  Grierson.  The  $25  prize 
and  shield  for  the  best  earth  road  was  won  by  Joseph 
Lafleche,  Sharleswood,  and  in  the  gravel  road  com- 
petition, Wm.  Crichton,  of  Ellice,  won  the  cup  and 
$25  prize.  The  Minister  explained  that  the  trophies 
would  be  placed  in  the  care  of  the  municipalities,  each 
winner  receiving  as  a  personal  gift  a  miniature  of  the 
trophy  he  had  been  instrumental  in  winning.  The 
judges  in  the  province-wide  competition  were  Com- 
missioner Waugh,  W.  F.  Tallman  and  Highway  Com- 
missioner McGillivray. 

Other  speakers  were  A.  Houston,  of  Regina ;  W. 
J.  Jackman,  representing  the  rural  municipalities  of 
Alberta;  Mayor  Toole,  of  Kenora;  F.  E.  H.  Luke, 
president  of  the  Manitoba  Automobile  Association ; 
Reeve  Chapman,  Charleswood;  Reeve  Wroth,  Ellice- 

Aid.  Marion,  speaking  as  head  of  the  Union  of 
Manitoba  Municipalities,  hoped  that  as  the  war  was 
over  the  scheme  put  forward  by  that  body  for  provin- 
cial highways  would  be  proceeded  with,  and  Mr.  W. 
H.  Carter,  of  Carter-Halls-Aldinger,  Ltd.,  speaking 
on  behalf  of  the  Winnipeg  Board  of  Trade,  of  which 
he  is  president,  urged  co-operation  between  the  Good 
Roads  Association  and  the  Union  of  Municipalities 
and  the  body  he  represented  for  the  promotion  of  the 
movement  throughout  the  province. 


The  engineering  trades  committee  of  the  ministry 
of  reconstruction  which  was  appointed  to  compile  a 
list  of  articles  which  were  not  made  in  the  United 
Kingdom  before  the  war  and  for  which  there  is  likely 
to  be  considerable  demand  after  the  war,  has  submit- 
ted a  report  wherein  it  strongly  recommends  the  ex- 
tensive adoption  of  specialization  and  standardization, 
especially  in  the  case  of  small  manufacturers,  who,  it 
is  believed,  would  do  better  to  confine  themselves  to 
manufacturing  new  types  of  articles. 

The  committee  recommends  that  a  new  industry 
should  not  be  introduced  into  the  United  Kingdom  un- 
less the  wages  paid  to  the  workers  therein  are  such  as 
to  ensure  an  adequate  standard  of  living,  or  an  indus- 
try involving  any  special  liability  on  the  part  of  those 
engaged  in  it  to  industrial  disease. 
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Drainage  Methods  for  Country  Roads^ 


THE  first  essential  feature  of  an  improved  road  is 
adeqviate  drainage.  It  is  practically  impossible 
to  secure  satisfactory  results  unless  this  feature 
be  given  proper  attention.  Another  prime  require- 
ment, wherever  a  hard-surfaced  road  is  to  be  construct- 
ed, is  that  a  firm  and  unyielding  foundation  be  provid- 
ed. The  purpose  of  this  article  is  to  supply  informa- 
tion concerning  the  proper  methods  of  draining  road- 
beds, constructed  of  various  kinds  of  soils,  under  dif- 
ferent topographic  conditions,  and  also  to  explain  how 
foundations  may  be  designed  to  suit  the  soil  conditions, 
the  road  surface,  and  the  system  of  drainage.  Since 
the  quality  of  the  soil  has  such  an  important  influence 
both  on  the  proper  method  of  drainage  and  on  the  pro- 
per type  of  foundation  to  be  employed,  it  is  desirable 
first  to  discuss  briefly  some  of  the  most  important  char- 
acteristics of  the  different  kinds  of  soils  ordinarily  en- 
countered in  highway  construction. 

Primary  Soils. 

The  texture  and  structure  are  the  principal  proper- 
ties of  soils  that  determine  the  manner  in  which  they 
should  be  drained  and  prepared  for  road  foundations. 
These  are  important  because  of  their  effect  on  the  per- 
meability and  capillarity  of  soils.  For  the  purpose  of 
this  discussion,  primary  soils  may  be  classified  as  gra- 
vel, sand,  and  clay ;  but  it  should  be  borne  in  mind  that 
many  of  the  secondary  or  mixed  soils,  because  of  their 
more  general  occurrence  in  connection  with  road-build- 
ing connections,  are  equally  important  with  these.  This 
is  especially  true  of  some  of  the  more  clearly  defined 
derivative  or  secondary  soils  such  as  loam,  marl,  gum- 
bo, hardpan,  etc.  Where  a  soil  is  composed  of  two 
different  materials,  mixed  in  such  proportions  that  its 
character  is  decidedly  intermediate,  it  may  be  desig- 
nated conveniently  by  naming  both  materials,  as  sand- 
clay,  sand-gumbo,  gravelly-clay,  etc. 

Clay. 

Clay  is  a  soil  of  very  fine  texture  which  results  from 
the  complete  disintegration  of  rocks  or  minerals.  Pure 
clay  is  very  retentive  of  water  and  becomes  plastic 
and  unstable  when  wet.  It  is  very  difficult  to  drain, 
and,  on  that  account,  when  it  occurs  in  the  subgrade 
of  a  road,  the  system  of  drainage  should  be  designed 
with  a  view  to  preventing  water  from  reaching  the  sub- 
grade  rather  than  to  draining  water  from  the  clay. 
Most  clays  as  they  occur  in  nature  contain  more  or 
less  sand  or  gravel,  which  has  a  stabilizing  effect  by 
making  the  clay  more  easily  drained  and  by  furnishing 
a  combination  of  mechanically  interlocking  grains.  A 
mixture  containing  about  50  per  cent,  each  of  clay  and 
gravel  or  course  sand  often  makes  an  excellent  soil  of 
which  to  construct  roadbeds.  Such  a  soil,  in  addition 
to  being  easily  drained,  has  less  "capillarity"  than  clay, 
and  consequently  does  not  need  to  be  drained  to  so 
great  a  depth  in  order  to  prevent  water  rising  to  the 
surface.  Furthermore,  it  is  moderately  stable,  even 
when  wet. 

Sand. 

Sand  is  made  up  of  granular  particles  of  mineral 
or  stone  which  occur  in  nature  and  which  will  pass 
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a  ^-in.  mesh  screen.  Particles  which  are  too  large  to 
pass  such  a  screen  are  called  gravel.  Nearly  all  natural 
sand  consists  of  particles  which  are  composed  prin- 
cipally of  quartz,  individually  very  hard  and  durable. 
There  is  no  coherence  between  the  different  grains, 
however,  and  soils  composed  principally  of  sand  are 
unstable,  unless  properly  confined  and  jirotected  from 
undermining,  in  which  case  a  good  quality  of  sand  may 
make  an  excellent  subgrade  for  some  types  of  road 
crusts  and  for  practically  any  kind  of  foundation.  San- 
dy soils  usually  require  very  little  drainage  except 
when  the  sand  is  mixed  with  a  considerable  percentage 
of  fine  silt.  Sand  so  fine  and  evenly  graded  that  it  be- 
comes saturated  readily  with  water  and  remains  so  for 
more  or  less  lengthy  periods  is  called  quicksand  and 
has  little  dependable  stability. 

Loam. 

A  mi-xture  of  soil  composed  of  clay  or  sand  and  a 
considerable  percentage  of  decayed  vegetable  matter 
is  called  loam.  All  such  soils  usually  contain  both 
clay  and  sand  in  greater  or  less  amount,  and  the  qual- 
ity of  the  loam  for  road-building  purposes  is  largely 
dependent  on  the  proportion  in  which  the  sand  and  clay 
are  present.  Most  loams  are  drained  comparatively 
easily,  but  are  subject  to  the  disadvantage  that  the 
vegetable  matter  they  contain  may  be  incompletely 
decomposed  and  subsequent  decomposition  eventually 
may  cause  more  or  less  settlement  and  shrinkage. 

Gravel. 

Gravel  is  made  up  of  small  angular  or  rounded  par- 
ticles of  stone  which  occur  in  nature  and  which  are 
sufficiently  large  to  be  retained  on  a  /4"in-  rnesh  screen. 
Gravelly  soils  are  distributed  widely  in  the  United 
States  and  vary  greatly  in  quality.  In  general,  when 
a  soil  contains  as  much  as  40  or  50  per  cent,  of  gravel 
and  sufficient  clay  or  other  bonding  material  to  hold 
the  particles  of  stone  together  it  proves  very  satisfac- 
tory as  a  material  for  a  roadbed,  because  it  is  drained 
easily  and  is  very  stable  when  compacted. 

Marl. 
Marl  is  a  clay  containing  a  large  percentage  of  car- 
bonate of  lime.  Frequently  it  contains  shell  fragments 
and  nodules  of  chalk  or  silica,  and  other  materials.  It 
grades  into  calcareous  clay  on  the  one  hand  and  into 
argillaceous  limestone  on  the  other,  and  its  quality  for 
road-building  purposes  varies  to  a  considerable  extent. 
In  general  this  material  has  few  advantages  over  or- 
dinary clay  for  use  in  constructing  a  roadbed  unless 
the  percentage  of  lime  carbonate  be  sufficiently  high 
to  give  the  material,  when  compacted,  approximately 
the  character  of  limestone. 

Gumbo. 

Gumbo  is  essentially  clay  or  silt  containing  a  high 
percentage  of  decayed  vegetable  matter  and  a  very  low 
percentage  of  sand.  It  has  a  very  strong  tcndcncj'  to 
absorb  and  hold  water,  and  therefore  is  hard  to  drain. 
If  drained  properly  it  may  make  a  fair  subgrade  on 
which  to  place  the  foundation  of  a  road,  but  it  has  com- 
paratively a  very  low  bearing  value,  and  where  used 
as  the  foundation  the  design  should  be  such  as  to  give 
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a  greater  distribution   of  concentrated   loads   than   is 
necessary  with  most  other  soils. 

DRAINAGE. 

In  the  design  of  a  road  the  drainage  structures  are 
planned  to  take  care  of  water  under  three  general  con- 
ditions: (1)  The  rain  that  falls  on  the  road  surface  or 
grade,  (2)  the  rain  that  falls  on  contiguous  land  and 
flows  in  accumulated  volume  toward  the  road,  and  (3) 
ground  water  from  any  mediate  or  immediate  source. 
The  structures  commonly  used  to  provide  drainage 
and  meet  these  conditions  are  longitudinal  side  ditches, 
usually  parallel  or  approximately  parallel  to  the  centre 
line;  intercepting  ditches  to  accommodate  water 
whose  approach  so  close  to  the  roadway  as  the  side 
ditches  is  likely  to  cause  injury;  lateral  ditches  or 
culverts  to  conduct  accummulated  water  away  from  or 
under  the  road;  and  subdrains. 

The  side  ditches  are  primarily  to  care  for  water 
flowing  from  the  road  surface  and  consequently  are 
placed  close  to  the  surface  or  made  a  part  of  it,  and 
their  use  is  so  general  that  it  is  universal  practice  to 
incorporate  them  into  the  design  of  the  road  cross  sec- 
tion. If  they  actually  are  made  a  part  of  the  surface, 
or  an  extension  of  it,  they  take  the  form  of  gutters.  As 
gutters,  their  effect  is  not  entirely  the  same  as  when 
constructed  in  the  form  of  a  ditch,  as  in  the  former  case 
they  do  nothing  toward  draining  the  soil  of  the  road- 
way, while  as  ditches  they  frequently  reach  such  ef- 
fective depth,  as  the  result  of. cutting  and  filling  along 
the  grade,  that  they  not  only  serve  to  carry  away  sur- 
face water  but  also  do  more  or  less  toward  lowering 
the  water  table  under  the  traveled  way.  In  tercepting 
ditches  also  are  usually  approximately  parallel  to  the 
centre  line  but  are  more  remote,  often  being  placed  out- 
side of  grading  lines  as  berm  ditches.  Not  infrequently 
intercepting  ditches,  on  account  of  the  immediately 
local  conditions,  are  constructed  so  close  to  the  road- 
way that  they  can  be  incorporated  into  the  general 
cross  section,  but  in  such  cases  their  design  is  inde- 
pendent of  the  other  cross-  section  details,  except  as 
limited  by  them.  Extreme  cases  of  this  last  condition 
exist  when  a  road  is  constructed  close  to  a  drainage 
ditch  or  irrigation  canal,  or  when,  as  has  occurred  not 
infrequently,  the  spoil  bank  of  such  a  canal  is  used  as 
a  road  grade.  In  such  cases  the  side  ditch  is  omitted 
sometimes  on  the  side  toward  the  intercepting  drainage 
ditch,  or  a  gutter  design  is  used  and  the  flow  in  the 
gutter  frequently  turned  into  the  large  channel.  Lat- 
eral or  cross  drains,  whether  involving  the  construc- 
tion of  culverts  or  not,  are  to  divert  the  flow  from  any 
longitudinal  drain  into  a  natural  drainage  channel.  If 
this  diversion  involves  crossing  the  centre  line  it  us- 
ually requires  a  culvert.  If  it  does  not  cross  the  centre 
line  open  lateral  ditches  are  used.  Subdrains  are  used 
to  collect  and  carry  to  a  suitable  outfall  water  that 
exists  or  may  accumulate  periodically  in  the  soil  be- 
neath the  road  surface  or  grade.  Their  use,  design, 
and  location  depend  on  the  presence  of  ground  water 
and  on  the  nature  of  the  soil.  A  retentive  impervious 
stratum  underlying  a  road  may  prevent  the  downward 
percolation  of  surface  water  to  such  an  extent  as  to  do 
injury  by  saturating  the  soil,  or  the  presence  of  springs 
or  other  flowing  ground  water  may  require  their  use. 
In  general,  subdrains  are  employed  for  three  purposes 
appropriate  to  the  conditions  existing.  The  are  used 
to  divert  springs  or  confined  streams  of  underground 
water;  to  intercept  the  flow  of  underground  water  in 
the  form  of  general  seepage  from  sources  more  or  less 
distant;  and  to  lower  the  water  table  in  places  where 


the  nature  of  the  soil  causes  such  water  to  rise  too  close 
to  the  surface  to  permit  of  securing  adequate  bearing 
values  in  the  soil. 

These  various  forms  of  drainage  structures  may  be 
grouped  into  two  classes  according  as  they  provide  for 
surface  or  subsurface  drainage.  Obviously,  as  between 
the  classes,  the  distinction  is  reasonably  sharp,  al- 
though, as  pointed  out,  side  ditches  sometimes  serve  to 
lower  the  water  table;  but  the  distinctions  between  the 
various  uses  of  the  two  types  with  regard  to  their 
respective  purposes  is  often,  if  not  generally,  impossible 
of  clear  definition.  This  is  true  especially  of  sulDdrains. 
No  matter  what  condition  has  led  to  the  design  and 
use  of  a  subdrain,  if  occassion  arises  it  may  act  in  all 
of  its  common  capacities. 

Further,  these  types  of  drainage  structures  must  be 
grouped  and  interrelated  so  as  to  produce  the  effect 
desired  under  the  existing  conditions.  The  drainage 
problem,  especialy  as  affecting  foundations,  is  essen- 
tially a  local  one.  This  is  apparent  in  some  of  the  older 
States  where  the  system  of  State  roads  has  changes  in 
the  foundation  design  at  frequent  intervals ;  and  is,  of 
course,  doubly  apparent  from  the  location  and  relation 
of  the  constantly  changing  units  of  the  surface  drain- 
age system. 

In  order,  therefore,  to  plan  intelligently  a  system  of 
drainage  for  any  particular  road,  it  is  necessary  to  take 
into  consideration  not  only  the  local  character  of  the 
soil  composing  the  road  bed,  but  also  the  topography^ 
of  the  adjacent  land,  the  amount  and  rate  of  rainfall, 
and  the  availability  of  different  materials  suitable  for 
use  in  constructing  drains. 

Topography  has  a  very  important  influence  in  de- 
termining the  relation  of  surface  and  subdrainage,  and 
when  one  or  the  other  drainage  is  more  practicable. 
When  the  topography  is  such  that  the  side  ditches  can 
be  given  a  grade  of  as  much  as  1  or  2  per  cent.,  sub- 
surface drains  seldom  are  necessary,  except  in  unusual- 
ly heavy  clay  soils  and  where  springs  occur;  while,  on 
the  other  hand,  where  the  grade  is  level  or  nearly  so, 
subsurface  drainage  may  be  required  when  the  soil 
composing  the  roadbed  otherwise  would  be  compara- 
tively easy  to  drain. 

The  topography  of  the  land  adjacent  to  a  road  de- 
termines to  a  considerable  extent  also  the  necessary 
capacity  of  the  surface  drains  and  the  location  of  the 
appropriate  structures.  Watersheds  having  a  fan 
shape,  for  example,  empty  the  water  which  falls  upon 
them  into  the  drainage  structures  much  more  rapidly 
than  long,  narrow  drainage  areas,  because  of  the  dif- 
ference in  time  required  for  water  from  the  more  re- 
mote parts  of  the  area  to  reach  the  outlet.  Steep 
slopes  deliver  water  at  the  outlets  much  more  rapidly 
than  flat  areas ;  and  impervious  soils,  by  refusing  to 
absorb  precipitation,  deliver  greater  percentage  of  rain- 
fall at  the  outlet. 

The  amount  and  rate  of  rainfall  are  the,  primary 
factors  in  determining  the  quantity  of  water  drained  off 
from  the  land,  or  "run-off,"  as  it  is  called.  Since  the 
capacity  necessary  for  a  given  drain  is  fixed  by  the 
maximum  run-off  which  it  will  be  called  upon  to  ac- 
commodate, a  knowledge  of  the  rainfall  is  essential  in 
planning  a  system  of  surface  drainage.  In  the  design 
of  surface  drains  and  culverts  it  is  usually  necessary  to 
consider  only  the  maximum  rate  of  rainfall  and  the 
maximum  duration  of  time  through  which  individual 
rains  continue,  but  in  the  case  of  subsurface  drains  the 
duration  of  a  wet  season  and  its  effect  on  the  accum- 
ulation of  ground  water  also  may  be  of  importance. 
During  the  most  extreme    local    storms  occurring  in 
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some  section  of  the  United  States  the  precipitation 
sometimes  amounts  to  7  or  8  inches  in  24  hours,  and 
in  a  few  cases  has  been  known  to  exceed  an  inch  in  one 
hour.  Where  the  topographic  conditions  are  favorable 
to  a  rapid  run-off,  such  as  is  generally  the  case  with  an 
improved  road,  from  80  to  practically  100  per  cent,  of 
the  total  precipitation  may  be  drained  from  the  water- 
shed during  a  storm.  The  extreme  rate  occurs  prin- 
cipally in  paved  cities  in  the  closely  built  up  business 
sections,  but  80  per  cent,  run-off  may  occur  in  very 
steep,  impervious  or  compactly  shaped  watersheds. 
Under  the  worst  conditions,  therefore,  it  may  be  neces- 
sary to  design  surface  drains  and  culverts  with  capa- 
city sufficient  to  remove  about  6  inches  of  water  from 
a  watershed  in  24  hours  and  to  take  care  of  an  extreme 
precipitation  of  about  1  inch  in  1  hour.  Under  other 
circumstances,  the  maximum  rate  of  rainfall  may  be 
considerably  less  than  that  mentioned  above,  and  the 
maximum  run-off  during  storms  may  be  only  about  15 
or  20  per  cent,  of  the  total  precipitation  on  the  water- 
shed, though  this  low  run-off  does  not  apply  often  to 
road  drainage. 

CAPACITY  OF  DRAINS. 

The  amount  of  water  required  to  cover  an  acre  of 
land  to  a  depth  of  1  inch  is  3,630  cubic  feet.  If  the 
maximum  rainfall  and  run-off  and  the  area  to  be  drain- 
ed can  be  determined,  therefore,  the  total  volume  of 
water  which  a  given  drain  should  be  designed  to  ac- 
commodate can  be  computed  readily.  From  what  has 
been  said,  it  is  apparent  that  any  estimate  of  the  run- 
off necessarily  will  be  a  rather  rough  approximation, 
and  due  allowance  on  the  safe  side  always  should  be 
made  as  a  safeguard  against  possible  inaccuracies  in 
such  estimates. 

The  size  of  drain  necessary  to  carry  a  given  volume 
of  water  in  a  given  time  may  be  estimated  from  the 
formula  v^c^rs,  in  which  v=mean  velocity  of  water; 
r  =  hydraulic  mean  radius  of  the  drain;  s  =  the  slope 
of  the  drain ;  and  c=a  coefficient,  the  value  of  which 
depends  on  the  character  of  the  surface  of  the  drain, 
the  slope,  and  the  hydraulic  mean  radius.  Kutter's 
formula  is  the  one  generally  considered  most  reliable 
for  determining  the  value  of  the  coefficient.  Accord- 
ing to  this  formula  when  English  units  are  used, 
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in  which  s  =  slope  ratio  of  drain;  r  =  hydraulic  mean 
radius  in  feet,  and  n^a  constant  which  depends  on  the 
character  of  the  surface  of  the  drain.  Under  average 
conditions  the  value  of  n  may  be  assumed  as  follows : 
for  open  ditches,  0.025  to  0.040;  for  cobble  gutters, 
0.020  to  0.035  ;  for  concrete  gutters,  0.015  to  0.020;  for 
tile  pipe,  0.015. 

Ditches. 
V-shaped  ditches  have  several  favorable  character- 
istics. They  are  not  dangerous  to  traffic.  They  can  be 
made  with  a  grading  rhachine  and  can  be  cleaned  and 
maintained  very  largely  with  a  grader,  or  for  light  work 
even  with  a  drag.  The  highest  velocity  of  flow  in  the 
ditch  cross  section  occurs  toward  the  side  away  from 
the  road,  and  so  the  tendency  to  scour  or  wash,  unless 
there  be  some  disturbing  obstruction,  occurs  first  on 
the  side  away  from  the  road  and  gives  ample  warning 


that  attention  is  needed.  These  are  the  shapes  that 
most  closely  approach  common  gutter  design,  and 
thereby  lend  themselves  most  readily  to  continued  im- 
provement by  paving  if  the  surface  be  advanced  in  type 
to  warrant  such  a  change. 

Design  of  Surface  Drainage. 
Surface  drainage  systems  for  roads  consist  of  side 
ditches  along  road,  paved  gutters  which  are  a  develop- 
ment of  side  ditches  and  replace  them,  open  intercept- 
ing ditches  constructed  to  prevent  water  from  reach- 
ing the  road,  and  lateral  or  relief  ditches  to  carry  off 
the  water  which  collects  in  the  side  ditches  or  in  the 
intercepting  ditches.  Culverts  and  inclosed  drains, 
which  are  constructed  for  the  purpose  of  removing 
storm  water  from  the  side  ditches  or  gutters,  are  es- 
sentially a  part  of  the  surface  drainage  system  and  are 
not  to  be  confused  with  subdrains,  which  have  an  en- 
tirely different  purpose. 

Crown. 

The  amount  of  crown  which  the  surface  of  a  road 
.should  be  given  in  order  to  drain  itself  properly  is  very 
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SECTION  or  EARTH  DITCH 
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SECTION  OF  EARTH  DITCH 
Cross   Sections  of  Earth   Ditches 

important  in  connection  with  surface  drainage  and  one 
of  the  early  elements  of  consideration  in  drainage  de- 
sign. But,  since  this  feature  is  necessarily  influenced 
by  other  considerations  than  efficient  drainage,  it  will 
not  be  discussed  at  length  in  this  article. 

Side  Ditches. 

Side  ditches  usually  are  necessary  where  roads  are 
located  in  cuts,  or  where  they  follow  the  natural  sur- 
face of  the  ground.  It  is  also  frequently  desirable  to 
construct  ditches  approximately  paralleling  the  road, 
even  when  in  fill,  in  order  to  conduct  water  from  a 
neighboring  cut  or  berm  ditch  by  a  ready  channel  to 
some  accessible  natural  drainage  line.  D  is  usually 
made  from  1  foot  to  1  foot  6  inches,  with  W  sufficient 
to  give  the  required  capacity.  Where  the  ditch  is  not 
located  sufficiently  far  from  the  road  to  avoid  danger 
to  traffic,  and  the  grade  is  .steep,  it  may  be  desirable  to 
increase  W  and  diminish  D  in  order  to  secure  the  re- 
quired cros.s-  sectional  area  and  at  the  same  time  pre- 
vent erosion. 

The  section  shown  in  Fig.  3  gives  a  ditch  of  com- 
paratively small  capacity,  but  the  same  amount  of 
v/ater  flowing  in  a  ditch  of  this  shape  will  cause  less 
erosion  on  steep  grade  than  in  a  very  narrow  ditch  of 
the  cross  section  shown  in  Fig.  1.  Another  advantage 
of  this  wide,  flat  ditch  is  that  it  may  be  constructed 
easily  and  maintained  by  means  of  a  road  grader,  while 
the  other  type  of  ditches  require  more  or  less  pick  and 
shovel  work.  One  of  its  principal  disadvantages  is 
that  it  must  be  extremely  wide  on  light  grades  in  order 
to  carry  any  considerable  quantity  of  water,  and  in 
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deep  cuts  it  may  be  very  expensive  to  obtain  the  neces- 
sary width. 

Fig.  2  shows  a  modification  of  the  section  shown 
in  Fig.  3,  which  is  intended  to  meet  conditions  inter- 
mediate between  those  described  as  being  suited  re- 
spectively to  the  other  two  sections. 

For  a  ditch  of  given  cross  section  the  velocity  of 
flow  is  dependent  upon  (1)  the  quantity  of  water  the 
ditch  carries,  and  (2)  the  longitudinal  slope  of  the  ditch. 
The  velocity  which  cause  erosion  varies  considerably 
with  the  character  of  the  soil  traversed  by  the  ditch, 
and,  since  it  is  impracticable  to  describe  soils  in  exact- 
ly comparable  terms,  no  exact  rules  can  be  established 
for  determining  the  safe  velocity  for  water  flowing  in 
earth  ditches. 

In  practice  it  frequently  will  be  necessary  to  take 
into  consideration  such  contingencies  as  changes  in  the 
grade  or  curves  in  the  alignment  of  the  ditch,  or  the 
matter  of  water  being  turned  into  the  ditches  from  in- 
tersecting roads  or  adjacent  fields.  Where  the  grade 
of  a  ditch  flattens  out  in  descending  a  hill,  for  example, 
the  velocity  of  the  water  will  be  checked  where  the 
change  occurs,  and  a  part  of  whatever  soil  it  has  in 
suspension  will  be  deposited.  Curves  in  alignment  pro- 
duce a  tendency  for  the  water  to  cut  sideways,  away 
from  the  centre  of  the  curve,  and  for  this  reason  water 
following  along  the  inside  ditch  of  a  curved  roadway 
is  very  liable  to  erode  the  shoulder,  and  eventually  may 
undermine  the  road  crust,  unless  provision  be  made  to 
prevent  this.  In  general,  wherever  there  are  marked 
changes  in  grade,  it  is  good  design  to  proportion  the 
ditches  accordingly,  especially  where  a  descending 
grade  flattens  out  or  a  curve  occurs  in  the  alignment. 
This  is  a  detail  quite  commonly  neglected,  but  by  ob- 
serving it  the  velocity  of  the  flow  can  be  maintained 
sufficiently  uniform  to  prevent  both  the  deposit  of 
sediment  and  the  erosion  of  the  ditch  or  grade.  The 
practice  of  turning  into  side  ditches  water  from  ad- 
jacent fields  and  intersecting  roads  is  very  objection- 
able, especially  on  steep  grades,  and  usually  can  be 
avoided.  Where  it  can  be  avoided,  ample  allow- 
ance for  the  additional  water  should  be  made  in  the 
computations. 

GUTTERS. 

Where  the  grade  of  a  road  is  so  steep  that  the  or- 
dinary earth  side  ditches  can  not  be  maintained  satis- 
factorily at  a  reasonable  cost,  or  where  earth  side 
ditches  would  be  unsanitary  or  appear  unsightly,  it  is 
customary  to  provide  paved  gutters  for  removing  the 
surface  water.  The  point  at  which  it  is  economical 
to  change  from  earth  side  ditches  to  paved  gutters  on 
account  of  the  steepness  of  the  grade  depends  on  the 
character  of  the  soil  and  the  amount  of  water  to  be  car- 
ried. The  influence  of  these  factors  has  been  discussed 
under  the  heading  "Side  ditches." 

The  proper  type  of  gutter  to  employ  depends  on  a 
number  of  considerations.  Due  attention  should  be 
paid  in  its  design  to  having  it  of  adequate  size  and 
properly  correlated  with  the  other  parts  of  the  surface 
drainage.  If  a  ditch  on  a  steep  grade  be  replaced  at 
some  point  by  a  paved  gutter,  the  latter  should  of 
course  be  designed  in  harmony  with  the  ditch  it  re- 
places. If  a  paved  gutter  receives  a  heavy  discharge 
from  side  roads  or  elsewhere,  the  necessary  changes 
should  be  made  to  prevent  flooding.  Often  the  distance 
of  the  gutter  from  the  surface  affects  its  design  and 
type.  A  gutter  paved  simply  to  prevent  erosion,  and 
situation  perhaps  10  feet  from  the  edge  of  the  surface, 
does  not  require  the  bearing  strength  of  a  gutter  im- 


mediately adjacent  to  the  surface  and  used  often  as  an 
effective  part  of  the  traveled  way.  The  surfacing  ma- 
terial itself  sometimes  affects  the  gutter  design,  inas- 
much as  principles  of  harmony  and  uniformity  of  sur- 
face must  be  considered  ;  and  occasionally  proposed 
methods  of  construction  of  the  wearing  surface  affect 
the  design  of  the  gutter.  All  of  these  details  must  be 
considered,  as.  well  as  the  general  ones  of  available 
materials  and  economic  cost. 

Gutters  may  be  constructed  of  Portland  cement 
concrete,  brick,  cobble  stones,  angular  fragments  of 
stone,  or  other  similar  material.  In  some  cases  they 
are  formed  simply  by  constructing  a  curb  along  the 
edge  of  the  road  surface,  as  is  done  sometimes  in  city 
pavement  construction.  This  method  can  be  employed 
only  where  the  road  surface  is  made  of  material  cap- 
able of  withstanding  the  eroding  action  of  water  and 
where  it  is  not  important  that  the  earth  shoulders  be 
kept  open  to  vehicle  traffic. 

Gutters  are  made  from  2  feet  to  6  feet  wide  and  from 
3  inches  to  10  inches  deep,  depending  to  a  great  degree 
on  the  type  of  design,  and  the  size  is  governed  by  the 
same  considerations  as  govern  the  size  of  earth-side 
ditches.  That  is,  they  should  have  a  cross  section  suf- 
ficient to  drain  the  road  without  danger  of  overflow, 
and,  in  order  to  determine  this  cross  section,  it  is 
necessary  to  consider  the  area  to  be  drained,  the  max- 
imum rate  of  rainfall  and  run-off,  and  the  character  and 
slope  of  the  gutter. 

In  designing  gutters  it  is  well  to  bear  in  mind  the 
following  points : 

1.  It  is  not  usually  necessary  to  extend  a  gutter  en- 
tirely to  the  top  of  a  grade,  because,  as  examples  cited  in- 
dicate, there  usually  is  not  water  enough  flowing  in  the  up- 
per part  of  the  side  ditch  to  cause  erosion. 

2.  It  is  not  usually  economical  to  vary,  the  size  of  the 
gutters  on  long  grades  so  that  they  will  have  only  the  re- 
quired capacity  at  all  points;  but  changes  may  and  should 
be  made  if  any  considerable  change  occurs  in  the  required 
capacity. 

3.  All  gutters  should  be  sufficiently  strong  to  withstand 
the  impact  caused  by  an  occasional  vehicle  being  driven  in- 
to them,  but  unless  they  are  capable  of  withstanding  con- 
stant vehicular  traffic  they  should  be  designed  so  as  to  dis- 
courage the  practice  of  driving  into   them. 

4.  The  grade  of  gutters  should  be  made  as  uniform  as 
practicable  in  order  to  prevent  them  from  becoming  par- 
tially filled  by  sedimentation,  and  should  not  be  less  than 
1  in  200. 

Brief  directions  for  constructing  the  most  common 
types  of  gutters  follow : 

Cobble  Gutters. 

Cobble  gutters  are  ones  constructed  of  rounded 
water-worn  stones,  ranging  in  size  from  4  to  8  inches 
in  their  longest  dimension.  The  stones  should  be 
sound,  durable,  and  fairly  uniform  in  shape.  The  con- 
struction of  the  gutter  should  proceed  about  as  follows : 

First,  excavate  a  trench  to  receive  the  gutter.  The  tiench 
should  have  a  width  equal  to  the  outside  dimensions  of  the 
gutter  and  should  be  excavated  to  a  depth  of  about  12  or  14 
inches  below  the  proposed  grade  of  the  gutter. 

Second,  spread  sufficient  broken  stone  or  gravel  in  the 
bottom  of  the  trench  to  give  a  depth  of  about  6  inches  when 
thoroughly  compacted.  The  broken  stone  or  gravel  should 
lie  of  the  kind  ordinarily  specified  for  machine  or  gravel 
roads,  and  should  be  compacted  thoroughly  with  hand  ram- 
mers. 

Third,  spretid  a  layer  of  bedding  sand  over  the  founda- 
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tion  to  such  a  depth  that  when  the  cobblestones  are  bedded 
into  the  sand  and  rammed  thoroughly,  they  will  form  a 
gutter  true  to  grade,  line,  and  grade  in  the  edges  and  in  the 
row  which  forms  the  lowest  part  of  the  gutter.  All  stones 
should  be  laid  with  their  long  diameter  lengthwise  of  the 
gutter  and  should  fit  snugly  one  against  the  other.  Each 
stone  should  be  rammed  until  it  no  longer  yields  under  the 
rammer,  and  any  any  irregularities  which  may  develop  should 
be  corrected  by  resetting  the  affected  portions.  While  the 
ramming  is  in  progress,  sufficient  coarse  sand  should  be 
spread  over  the  surface  to  keep  the  joints  between  the  stones 
•well  filled.  When  the  ramming  is  complete,  the  surface  of 
the  gutter  should  be  uniformly  true  to  line  and  grade.  Wher- 
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Cross  Sectiona  showing  various  types  of  Gutters 


ever  changes  in  the  dimensions  of  the  gutter  are  necessary, 
they  should  be  made  gradually,  and  not  by  abrupt  off-sets. 
Fifth,  where  the  grade  of  a  cobble  gutter  exceeds  about 
5  per  cent.,  and  the  volume  of  water  it  must  carry  is  at  all 
considerable,  the  interstices  between  the  stones  should  be 
filled  with  Portland  cement  grout  instead  of  sand,  as  above 
described.  A  suitable  grout  for  this  purpose  may  be  made 
by  mixing  together  1  part  cement,  3  parts  sand,  and  suffi- 
cient water  to  give  the  grout  a  consistency  about  equal  to 
l^at  of  ordinary  cream.  When  the  joints  are  grouted,  the 
bedding  sand  should  not  extend  above  the  centre  of  any 
stone;  because,  if  it  does,  the  grout  is  very  likely  to  crack 
and  spall  out. 

Brick  Gutters. 

Brick  gutters  inay  be  constructed  in  a  manner  sim- 
ilar to  that  described  for  cobble  gutters,  or  they  may  be 
made  as  a  part  of  the  road  surface,  as  in  the  case  of  the 
second  type  of  concrete  gutter  described.  They  are 
used  seldom  on  country  roads  except  in  connection 
.with  brick  pavements,  and  iieed  not  be  especially  dis- 
cussed here,  as  the  method  of  constructing  the  gutters 


should  not  be  essentially  dilTerent  from  that  prescribed 
for  the  pavement. 

Cost  of  Gutters. 

The  cost  of  constructing  gutters  varies,  to  a  very 
great  extent  and  depends  principally  on  the  design  of 
the  gutter,  the  construction  methods  employed,  and  the 
availability  of  materials.  The  amount  of  work  to  be 
done  may  also,  of  course,  have  an  important  influence 
on  the  unit  cost,  because  this  feature  determines,  in  a 
great  measure,  the  manner  in  which  a  force  of  laborers 
should  be  organized  for  carrying  on  the  work.  If  the 
.special  conditions  affecting  any  particular  case  are 
properly  considered  the  following  data  should  afford 
a  fairly  reliable  basis  for  preparing  cost 'estimates  for 
the  three  types  of  gutters  discussed  above. 

First,  consider  a  cobble  gutter  of  the  cross  section 
shown  in  figure  4,  the  foundation  to  be  of  crushed  stone  or 
gravel  and  the  joints  to  be  filled  with  Portland-cement  grout. 

Materials  required   for  100  linear  feet: 

Foundation,  0.20  cubic  yard  crushed  stone  or  gravel. 

Sand   bedding,   0.07   cubic   yard    sand. 

Cobble  paving,  0.15  to  0.20  cubic  yard   cobblestones. 

Grout,  0.05  to  0.08  barrel  of  cement,  0.20  to  0.30  cubic 
foot  of  sand. 

Second,  consider  a  concrete  gutter  of  the  circular  sec- 
tion shown  in  figure  5. 

Materials  required  per  square  yard  of  gutter: 

Foundation,  0.20  cubic  yard  crushed   stone  or  gravel. 

Sand  bedding,  0.055  cubic  yard   sand. 

Paving,  40  paving  brick. 

Grout,  0.03  to  0.04  661  cement,  0.014  to  0.16  cubic  fl. 
of  sand. 


A  central  purchasing  department  through  which 
the  buying  of  all  the  various  requirements  of  the  city 
may  be  made  has  been  suggested  in  Toronto.  It  is 
believed  that  in  this  way  better  prices  can  be  secured 
through  ordering  materials  in  larger  quantities,  which 
is  now  obtained  in  lesser  amounts  by  the  various  de- 
partments, and  taking  advantage  of  trade  and  cash 
discounts.  It  is  also  pointed  out  that  it  would  bring 
purchasers  under  closer  scrutiny  and  would  increase 
competition. 


At  a  recent  meeeting  of  representatives  of  various 
Saskatchewan  cities,  held  in  Regina,  to  discuss  the 
question  of  the  Federal  Government's  preferred  loan 
for  housing  purposes,  the  following  resolution,  moved 
by  Mayor  Haiuilton,  of  Moose  Jaw,  and  seconded  by 
Mayor  Bowman,  of  Weyburn,  was  passed: 

"That  this  meeting  of  representatives  of  the  various 
cities  of  Saskatchewan  endorse  generally  the  housing 
scheme  of  the  Dominion  Government  and  suggests  that 
representatives  of  the  provincial  government  and  cities 
meet  to  draft  details  in  connection  with  the  scheme  and 
to  submit  same  to  the  cities." 


Before  deductions  for  undetermined  war  taxes,  the 
net  profits  of  the  Canadian  Car  &  Foundry  Co.  Ltd., 
amounted  to  $3,252,608  in  the  fiscal  year  ending  Sept. 
30th  last,  a  new  high  record  in  the  history  of  the  com- 
pany. This  represented  earnings  at  the  rate  of  43.3 
per  cent,  on  the  preference  stock.  The  total  surplus 
carried  forward  is  $5,830,171. 


The  annual  convention  of  the  Provincial  Builders' 
and  Supply  Association  will  be  held  in  Chatham,  Ont., 
during  the  latter  part  of  February.  The  exact  date 
has  not  yet  been  fixed. 
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Public  School  Buildings — ^A  War  Problem 


By  C.  B.  J.  Snyder,  M.  M.  E.  N.  Y.* 


Our  attenti(Mi  to-day  is  directed,  as  never  before, 
to  the  word  economy.  Its  almost  insistent  presence 
is  felt  each  day  in  practically  a  thousand  different 
ways,  but  knowing  as  we  do  that  it  is  based  upon  the 
needs  of  the  community  at  large,  in  carrying  forward 
to  a  speedy  and  successful  issue  the  war  in  which 
we  are  now  engaged, — we  are  endeavoring  to  meet 
its  varying  requirements  with  the  utmost  patience 
and  good  will. 

We  all  know  full  well  that  it  will  be  a  number  of 
years  before  there  is  a  return  to  anything  like  normal 
■  construction  costs,  and  the  acute  need  is,  therefore, 
for  architects  and  engineers  to  make  a  supreme  effort 
to  meet  a  part  of  this  increase  through  economies  to 
be  practised  in  both  the  design  of  the  work  and  in  the 
choice  and  use  of  materials. 

It  is  well  recognized,  the  author  believes,  that  de- 
lay in  the  production  of  plans  and  specifications  for 
any  particular  piece  of  work,  usually  means  increased 
cost,  and  that  speed  and  perhaps  economy  is  depend- 
ent very  largely  upon  the  sufticiency  or  completeness 
of  the  data  in  hand  at  the  time  the  drawings  are  to  be 
undertaken,  so  that  once  started  they  may  be  advanc- 
ed, with  but  a  minimum  of  changes. 

Economy  in  design  consists  essentially  of: 

In  plan,  aim  to  reduce  each  feature  to  the  minimum 

of  size  and  to  so  dispose  of  the  various  parts  as  to 

eliminate  all  unnecessary  or  unused  spaces ;  in  other 

words,  to  reduce  the  building  to  the  smallest  dimen- 

[^sions  that  would  serve  the  purpose. 

In  design  of  the  exterior  to  obtain  a  dignified  and 
pleasing  appearance,  with  a  minimum  of  elaboration 
and  ornament ; 

In  materials  and  form  of  construction,  make   use 
of  the  least  expensive  and  most  easily  obtained  mater- 
;  ials  that  would  answer  the  requirements,  having  due 
[regard  for  permanency  and  economy  of  upkeep; 

In  permitting  the  contractor  the  greatest  possible 
'latitude  in  the  selection  of  materials,  methods  and 
'forms  of  construction,  so  as  to  enable  him  to  take  ad- 
f  vantage  of  market  conditions  and  to  use  those  mater- 
;  ials  and  types  with  which  he  happens  to  be  most  fam- 
[iliar;  and 

In  making  the  drawings  and  specifications  so  ex- 
plicit that  no  allowances  need  be  made  in  the  esti- 
;  mates  for  uncertainty  as  to  their  meaning  or  intent, 
!  or  that  there  need  be  incurred  no  large  bills  for  ex- 
itras,  an  item  which  in  about  four  and  one-half  millions 
of  dollars  of  our  work,  had  not  exceeded  twenty-six 
[hundred  dollars. 

It  is  understood,  the  author  thinks,  that  the  re- 
,  quirenicnts  for  a  building  are  rigid  as  to  the  number 
land  size  of  class-rooms,  together  with  their  equip- 
[■•ment  of  wardrobes  and  book  and  store  closets ;  the 
'  width  of  hallways ;  the  width  and  number  of  stair- 
ways; as  well  as  other  items,  each  of  which  must  be 
[provided  for. 

Flue  Location 

A  careful  checking  over  of  the  minimum  of  space 

[to  be  assigned  to  each  item,  led  to  the  discovery  that 

the  lines  of  vertical  vent  flues  which  have  heretofore 

been  provided  between  nearly  all   the  class-rooms   in 

"Abstract  from  paper  read  before  Municipal  Engineers  of  the  City  of 
New  York. 


school  buildings,  could  be  eliminated,  and  the  vents 
from  the  various  rooms  could  be  carried  above  the 
corridor  ceilings  and  taken  up  to  the  roof  through 
trunk-lines  located  in  out-of-the-way  corners. 

This  expedient,  which  has  never  before  been  adopt- 
ed, so  far  as  is  known,  has  resulted  in  reducing  the 
length  of  the  typical  49-room  building  5  feet  6  inches, 
and  the  length  of  the  two  wings  2  feet,  thus  saving  a 
very  large  amount  of  floor  space  and  of  cubiture- 

The  omission  of  the  ducts  between  class-rooms  also 
made  it  possible  to  eliminate  the  usual  double  parti- 
tions, as  well  as  an  attic  .space  4j^  feet  in  height,  which 
was  required  for  the  collection  of  the  vents. 

It  was  also  found  that  by  providing  recesses  for 
steam  risers  at  the  sides  of  the  windows,  instead  of 
running  the  risers  on  the  face  of  the  wall  the  width 
of  class-rooms  and  of  the  building  was  reduced  with- 
out decreasing  the  seating  or  aisle  space  in  the  rooms. 

A  further  reduction  in  the  height  of  the  building 
was  obtained  by  changes  in  the  stair  construction. 
For  many  years  the  story  height,  top  to  top,  of  the 
New   York   City  school  buildings,   has   been   fixed  at 
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Vertical  sections  taken  tlirough  tVie  outside  wall  of  class'rooms.  and  through 
the  partition  between  classroom  and  corridor  showing  the  relation  of  ducts, 
partition   sash,   wardrobe,    heat   register   openings,    vent   outlet,    etc. 

15  feet  ly-i  inches,  which  seemed  to  be  the  minimum 
height  that  could  be  used  in  connection  with  the  type 
of  double-run  stairways  which  have  been  found  so 
economical  of  space. 

Stairways 

A  most  exhaustive  study  of  this  question  revealed 
the  fact  that  by  a  change  in  the  construction  of  stairs 
enough  head-room  could  be  saved  to  permit  of  reduc- 
ing the  story  height  to  15  feet.    In  a  five-story  build- 
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ing,  this  means  a  saving  of  more  than  three  feet  in  the 
height  of  the  entire  building,  with  a  corresponding 
saving  in  cubiture.  It  also  enables  us  to  reduce  the 
thickness  of  the  outer  walls  of  two  stories  4  inches,  by 
placing  the  building  in  the  group  up  to  75  feet  in 
height  instead  of  above  75  feet,  as  determined  by  the 
Building  Code. 

As  a  result  of  these  changes  in  flues  and  stairways, 
this  building  contains  203,450  cubic  feet  less  than 
Public  School  93,  Borough  of  Queens,  upon  which  the 
plans  were  based,  the  buildings  being  alike  as  to  the 
number  of  class-room  units,  the  second-floor  auditor- 
ium, and  the  giving  over  of  the  first  floor  to  play-room 
and  gymnasium  and  other  uses.  This  very  great  reduc- 
tion in  cubiture  reflects  one  paRt  of  the  saving  that 
has  been  made. 

Not  only  did  the  change  in  the  method  of  placing 
the  ducts  result  in  a  saving  in  the  width  and  height 
of  the  building,  but  it  made  possible  a  better  plan  for 
the  vents  so  as  to  facilitate  their  ready  introduction 
to  the  exhaust  fan  room  placed  on  the  roof. 

It  also  renders  possible  direct  econmy  in  construc- 
tion, since  it  reduces  the  amount  of  partition  work, — 
there  being  single  instead  of  double  partitions  be- 
tween practically  all  class-rooms,  and  enables  the  gen- 
eral contractor  to  go  ahead  and  finish  the  partition 
work  without  waiting  for  the  installation  of  the  sheet 
metal,  heating  and  ventilating  pii)ing,  which  at  times 
has  caused  weeks  and  months  of  delay. 

The  elimination  of  the  many  openings  through  the 
floor  system,  customary  under  the  former  plans,  will 
very  greatly  facilitate  the  use  of  reinforced-concrete 
construction,  since  it  will  simplify  the  .centering  work 
required. 

Test  of  Economy  in  Plan 
The  Committee  on  Standardization  of  Schoolhouse 
Planning  of  the  National  Education  Association,  has 
for  some  time  been  at  work  on  the  preparation  of  a 
series  of  rules  or  standards  by  which  the  plan  for  a 
school  building  might  be  rated  by  measuring  the  pro- 
portional amount  of  floor  space  devoted  to  diiTerent 
purposes. 

These  rules  provide  for  the  division  of  the  total 
area  of  each  story  of  a  building  into  six  specified 
groups,  which,  together  with  the  standard  allowance 
for  each  and  their  application  to  plans  for  new  Public 
School  29,  are  as  follows : 

Standard  of  Public 

National  Education     School  29, 
Association  Brooklyn 

1.  Walls  and  partitions       Not  over       10%         10.62% 

2.  Flues Not  over         5  %  3.51% 

3.  Stairs  and  corridors       Not  over      20  %         16.17% 

4.  Acessories Not  over        3  %  0.29% 

5.  Instruction  , Not  less  than  50  %         57.41% 

6.  Administration  ....       Not  over       12  %         12.00% 


100  %  100% 

It  is  found  that  the  space  on  the  various  floors 
above  the  cellar,  chargeable  to  administration,  is  6.58 
per  cent.  With  the  standard  at  12  per  cent,  this  leaves 
5.42  per  cent,  as  the  proportional  allowance  of  space 
in  the  cellar  for  the  heating  and  ventilating  apparatus 
and  coal  storage. 

This  would  be  an  area  of  4,562  square  feet,  which 
would  be  quite  sufficient  for  the  purpose,  and  is  prob- 
ably all  that  would  be  needed  to  be  provided,  did  we 
not  lay  out  coal  storage  for  at  least  a  year's  supply, 
and  that  previous  buildings  on  the  site  all  had  cellars 


to  practically  the  maximum  depth,  which  necessitates 
carrying  our  foundations  down  to  at  least  the  same 
depth  and  placing  a  cellar  under  practically  the  entire 
building. 

This  local  condition,  while  increasing  the  cost  of 
the  building  will  not  add  any  space  which  is  really 
available  for  school  use,  or  that  would  be  provided 
under  normal  conditions,  .such  as  is  contemplated  by 
the  standard,  and  is  the  reason  for  arbitrarily  fixing 
12  per  cent,  as  the  proportion  for  administration  work 
for  this  building- 
Economy  of  Materials 

The  exterior  design  of  the  building  has  been  so 
simplified  that  when  it  was  found  that  front  brick  here- 
tofore used  could  be  obtained  only  after  several 
months'  delay  (because  of  the  need  of  the  Government 
for  the  use  of  railroad  facilities)  and  at  a  greatly  in- 
creased price,  the  design  was  readily  adopted  to  use 
what  is  known  as  hard  or  common  brick. 

This  change  represents  a  saving  of  perhaps  $4,500 
on  the  exterior  brickwork. 

The  use  of  limestone  has  been  brought  into  com- 
petition with  architectural  tcrra-cotta,  at  a  further 
considerable  saving. 

The  ornamental  work  on  the  exterior  has  been  re- 
duced in  quantity  and  simplified  in  design  as  far  as 
would  seem  to  be  advisable.  It  has  been  the  practice 
heretofore  to  face  the  lower  part  of  the  walls  of  the 
indoor  play-rooms  with  enameled  brick,  the  walls  and 
ceilings  above  being  plastered. 

Owing  to  the  extensive  use  of  these  play-rooms  for 
basket  ball,  indoor  baseball  and  other  forms  of  activi- 
ties, very  great  damage  is  being  continually  done  to 
the  plaster  work  of  the  side-walls  and  ceilings,  espe- 
cially where  there  might  be  furring  or  other  covering 
of  ducts. 

Wall  and  Ceiling  Finish 

The  present  plans  and  specifications  provide  that 
the  walls  of  the  first-floor  gymnasiums  and  play-rooms 
from  floor  to  ceiling  shall  be  of  hard  brick,  cleaned, 
rubbed  smooth  with  carborundum,  and  painted. 

All  hung  ceiling.s,  furring  of  ducts,  and  plastering 
of  these  ceilings,  have  been  eliminated ;  the  soffits  of 
the  concrete  floor  arches,  which  will  form  the  ceiling, 
are  to  be  smoothed  and  painted. 

The  appearance  will,  of  course,  be  not  as  good,  but 
on  the  other  hand  these  two  items  alone  should  eli- 
minate or  very  largely  reduce  the  expense  of  future 
maintenance. 

The  use  of  enameled  brick  has  been  omitted  from 
the  walls  of  heating  chambers  and  fresh-air  intakes, 
they  being  finished  instead  with  a  coat  of  cement  mor- 
tar, smoothed  and  painted. 

Steel  plates  have  been  omitted  for  the  division  be- 
tween fresh-air  intakes  and  hunting  chambers. 

Sheet  metal  has  been  omitted  from  the  vertical 
flues,  terra-cotta  or  plaster  blocks  being  substituted. 
This  is  important  not  only  because  of  the  saving  in 
cost  but  also  on  account  of  the  economy  of  time  requir- 
ed for  construction. 

Cement  has  been  provided  in  place  of  wood  or 
other  expensive  materials  for  the  floors  of  auditorium, 
offices,  and  of  closets  containing  janitors'  sinks. 

Floor  Covering 
Recent  advances  in  the  cost  of  cork  tile  has  made 
it  necessary  because  of  the  extremely  large  percentage 
of  inert  material  of  which  it  was  composed  and  also 
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through  lack  of  resiliency.  This  last  consideration,  as 
well  as  that  of  sound  deadening,  is  of  importance  for 
the  reason  that  the  gymnasium  (where  this  floor  cover- 
ing is  used)  is  placed  over  a  portion  of  the  building 
which  may  be  occupied,  perhaps  for  instruction  pur- 
poses . 

Experiments  made  with  the  use  of  cork  carpet  have 
proved  to  be  satisfactory  if  it  is  properly  cemented 
down.  It  has,  therefore,  been  substituted  for  the  cork 
tile. 

Copper  gutters  and  leaders  have  been  omitted  from 
all  skylights  as  not  being  actually  required,  while  other 
materials  have  been  substituted  for  flashings. 

Very  cai"eful  consideration  has  been  given  to  the 
item  of  hardware  used  on  various  parts  of  the  work 
where,  in  the  past,  because  of  low  cost,  brass  or  other 
similar  materials  have  been  used  very  extensively. 

The  quantity  and  quality  of  oak  trim  has  been  re- 
duced and  provisions  have  been  made,  as  hereinafter 
described,  for  the  substitution  of  other  wood  for  trim 
and  doors  throughout  the  building. 

Painting     . 

It  would  seem  also  that  with  the  very  great  in- 
crease in  cost  of  painting,  varnishing  and  kalsomining, 
it  would  be  well  to  postpone  all  such  work  on  plastered 
walls  and  ceilings  until  some  later  time,  and,  in  the 
mater  of  woodwork,  effect  a  reduction  in  the  number 
of  coats  of  varnish  from  that  usually  required. 

The  scarcity  of  lumber,  together  with  its  high  price, 
is  quite  well  understood.  An  efYort  has  therefore  been 
made  to  find  a  substitute  for  the  sleepers  and  rough 
flooring  which  is  usually  required  where  wood  floors 
occur.  We  find  that  we  shall  want  about  75,000  square 
feet  of  this  material,  and  provision  is  therefore  made 
whereby  the  contractor,  should  he  so  desire,  may 
have  a  choice  of  several  types  of  composition  nailing 
material  to  which  the  finished  floor  may  really  be  se- 
cured without  the  intervention  of  the  rough  under- 
flooring  and  the  sleepers. 

New  Type  of  Cove  Base 

Frequent  delays  have  occurred  in  the  past  in  the 
completion  of  a  building  because  of  the  non-arrival 
from  the  mills  of  the  cove  member  of  the  baseboard, 


which  is  tongued  and  grooved  into  the  finished  floor. 
The  cove  base  is  absolutely  essential  from  a  sani- 
tary standpoint  and  while  we  have  maintained  the 
present  type  whereby  the  wood  cove  member  is  ton- 
gued and  grooved  into  the  finished  floor  and  into  the 
verlii-al  base  member  above  it,  we  have  also  provided 
an  alternate  in  the  form  of  a  bent  metal  cove  which 
can  be  secured  in  position  after  the  finished  floor  and 
the  vertical  base  are  in  place.  This  not  only  means  a 
saving  in  cost  as  between  the  materials,  but  will  eli- 
minate considerable  mill  work  by  doing  away  with 
the  salient  and  re-entrant  angles. 

Interior  Finish 

Another  direction  in  which  the  very  great  scarcity 
of  lumber  is  felt  because  of  the  enormous  consumption 
of  all  kirids  for  the  Government  use  is  for  the  interior 
finish.  We  have  for  a  number  of  years  been  able  to 
obtain  western  brown  ash  or  plain  oak  for  the  trim, 
except  for  the  auditorium  and  main  entrance  halls, 
which  have  usually  been  made  of  quartered  oak.  From 
a  canvass  of  the  market  at  the  present  time  it  would 
appear  that  the  price  of  both  of  these  materials  place- 
them  absolutely  beyond   our   reach. 

We  are  advised  further  that  both  cypress  and  white 
wood  are  practically  out  of  the  market,  and  that  the 
only  material  we  can  count  on  obtaining  in  quantity, 
when  desired,  and  at  a  reasonable  price,  is  North  Car- 
olina or  southern  pine. 

In  the  stair  construction  we  have  worked  out  a 
new  form  of  alternate,  whereby  the  contractor  may 
use  a  cast-iron  tread  and  riser  with  a  non-abrasive 
surface  in  lieu  of  the  usual  type  of  tread  and  riser, 
consisting  of  a  steel-plate  construction  with  a  tread 
surface  of  asphalt  and  a  non-abrasive  nosing. 

Heating  and  Ventilation 

The  present  Building  Code  required  that  every 
room  in  every  public  building  hereafter  erected,  shall 
be  equipped  with  some  approved  system  of  positive 
ventilating,  which  during  occupancy,  will  provide  not 
less  than  two  cubic  feet  of  fresh,  uncontaminated  air 
per  minute  for  each  square  foot  of  floor  surfj^ce,"  etc. 
This  practically  recjuires  30  cubic  feet  of  fresh  air  per 


It  is  sometimes  necessary  to  erect  schools  on  narrow  streets,  where  the  amount  of  natural  light 
obtained  by  ordinary  vertical  walls  and  windows  is  not  sufficient.  This  design  shows  the  pos- 
sibility of  increasing  the  supply  of  natural  light  by  inclining  the  walls  and  windows  so  as  to  get 
more    "sky"   light. 
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occupant  per  minute,  which  is  the  accepted  standard 
of  practice. 

The  problem  is  usually  handled  on  the  assumption 
that  the  entire  building-, — that  is,  the  indoor  play- 
ground, the  auditorium,  gymnasium  and  class-rooms, 
— will  all  be  in  use  at  the  same  time,  the  fresh  air  be- 
ing supplied  by  one  blower,  or  if  the  horizontal  dis- 
tances be  very  great,  then  by  two  blowers. 

With  tlie  development  or  increase  in  the  use  of  our 
school  buildings  for  social  or  recreational  work,  or  for 
purposes  of  instruction  outside  of  the  regular  school 
hours,  it  has  been  found  that  this  type  of  ventilation 
will  not  answer  the  purpose  because  of  the  very  great 
waste  due  to  the  heating  and  ventilation  of  the  entire 
building,  when,  perhaps  only  the  playground  or  the 
auditorium  is  in  use. 

In  the  plans  herewith  presented  the  boilers  will  be 
run  at  low  pressure  while  the  blowers  and  fans  will 
be  motor  driven.  The  fresh-air  supply  has  been  divid- 
ed into  three  sections.  The  play-rooms  will  have  sep- 
arate blowers  to  supply  air  at  high  temperature,  in 
order  to  permit  of  heating  in  a  very  short  period  of 
time.  The  auditorium  will  have  an  independent  blower 
arranged  the  same  way,  while  the  class-rooms  will  be 
supplied  with  tempered  air  from  a  separate  set  of 
blowers,  the  heating,  if  necessary,  being  done  by  di- 
rect radiation  under  thermostatic  control. 

Smaller  Schools 

In  order  to  obtain  positive  circulation  exhaust  fans 
are  placed  in  pent-houses  on  the  roof. 

Not  all  of  our  work  consists  of  the  design  and  con- 
struction of  large  school  buildings,  since  it  has  been 
found  to  l)e  not  only  desirable  but  economical  to  erect 
small  buildings  in  some  of  the  outlying  sections  pend- 
ing their  development,  which  experience  has  .shown 
to  be  rather  erratic. 

In  order  to  be  prepared  to  meet  conditions  arising 
a  study  has  been  made  of  smaller  types  of  buildings — 2 
rooms,  4  rooms,  and  6  rooms, — in  the  effort  to  pro- 
vide ])upils  accommodations  absolutely  necessary  but 
at  the  lowest  ratio  of  cubiture. 

Such  an  instance  might  be  considered  as  the  de- 
sign of  fhe  so-called  "H"  type  of  building,  to  obtain 
light  and  air  for  a  school  on  an  interior  plot  of  limited 
area  rather  than  on  a  corner  site  with  its  constant  and 
ever-increasing  annoyances  of  street  traffic. 

Much  of  the  school  building  work  of  this  city  oc- 
curs in  sections  which  are  being  rebuilt,  single-famliy 
or  small  houses  giving  way  to  the  multiple-family  or 
four  or  perhaps  five  stories  in  height.  This  results  in 
a  very  large  increase  of  land  value,  and  hence  operates 
against  the  acquisition  of  a  large  school  site.  The 
streets  oftentimes  are  very  narrow,  so  that  the  prob- 
lem of  obtaining  sufficient  light  in  the  class-rooms  of 
the  second  and  third  stories  has  been  very  great. 

The  study  of  this  phase  of  the  subject  has  led  to 
a  design  in  which  the  illustration  indicates  that  the 
upper  stories  of  the  facade  of  the  building  are  inclined 
to  an  angle  of  about  15  degrees  from  the  vertical,  so 
as  to  permit  of  the  light  from  the  sky  being  admitted 
to  each  room.  This  may  or  may  not  be  one  of  the  war 
problems,  but  it  does  present  certain  economic  fea-  . 
tures  as  to  natural  lighting  of  the  interior,  which  are 
essential,  and  seemingly,  under  the  local  conditions, 
can  be  obtained  in  no  other  wav. 


Independent  Roadway  Commission  Re- 
commended 

"Highways"  was  the  subject  of  considerable  dis- 
cussion at  the  recent  convention  of  the  Union  of  Mani- 
toba Municij^alities.  Addresses  in  regard  to  the  good 
roads  situation  in  Manitoba  were  given  by  Mr.  A.  Mc- 
Gillivray,  Provincial  Highway  Commissioner,  and  Mr. 
S.  R.  Henderson,  of  the  Good  Roads  Association. 
Mr.  McGillivray's  address  contained  interesting  sta- 
tistics of  construction  and  expenditures  since  the  pass- 
ing of  the  Good  Roads  Act  by  the  legislature.  He 
pointed  out  that  fifty-one  municipalities  have  taken 
advantage  of  the  act,  and  the  actual  mileage  construct- 
ed is:  Earth,  521.35;  gravel,  264.79;  and  paved,  23.65. 
The  number  of  bridges  constructed  totals  320. 

The  following  resolutions,  in  regard  to  good  roads' 
legislation  and  finance,  were  passed : 

That  the  legislature  should  appoint  an  independent 
commission  of  three  persons  to  select  and  officially 
locate  routes  for  trunk  roads ;  that  funds  for  construc- 
tions of  trunk  roads.be  provided  by  the  issue  and  sale 
of  government  bonds ;  that  revenue  derived  under  the 
Motor  Vehicle  act  (less  the  cost  of  its  administration), 
should  be  appropriated  for  the  maintenance  of  the 
roads  and  for  the  purpose  of  paying  the  annual  interest 
accruing  on  bonds ;  and  that  the  government  should 
construct  and  maintain  the  trunk  roads,  provided  the 
necessary  money  can  be  obtained  without  interfering 
with  the  present  good  roads  funds. 


Canadian  Trade  Summary  for  1918 

A  summary  of  the  trade  of  Canada  for  1918,  issued 
yesterday  by  the  Dominion  Bureau  of  Statistics 
places  the  value  of  Canadian  exports  for  the  twelve 
months  at  $1,229,708,244,  as  compared  with  $1,547,- 
340,885  for  1917,  and  $1,091,706,403  for  1916.  Imports 
for  consumption  were  to  the  value  of  $906,054,900,  as 
against  $7,005,071,716  in  1917  and  $766,501,512  in  1916. 

There  was  a  considerable  falling  ofY  in  the  amount 
of  duties  collected  in  1918,  the  total  being  $154,849,472. 
In  1917  collections  reached  $167,041,330,  while  in  1916 
the  customs  revenue  stood  at  $139,002,178. 

During  1918  goods  exported  to  the  United  Kingdom 
were  to  the  value  of  $594,250,690.  In  1917  they  were 
valued  at  $873,706,892,  and  the  1916  figures  stood  at 
$709,566,967.  Imports  from  the  United  Kingdom  like- 
wise dropped,  being  to  the  value  of  $72,879,109,  as 
against  $91,136,728  in  1917,  and  $102,956,836  in  1916. 

The  United  States  exports  to  Canada  fell  below  the 
1917  figures,  when  they  were  to  the  value  of  $828,886,- 
594,  as  against  $738,142,064  in  1918.  In  1916  the  Un- 
ited States  sold  to  Canada  goods  worth  $592,088,039. 
Canada  sold  to  the  United  States  goods  valued  at  $433- 
232,149,  which  was  approximately  two  million  dollars' 
worth  more  than  in  1917.  In  1916  our  sales  amounted 
to  only  $260,924,864. 

Canada's  exports  to  France  in  1918  stood  at  $101,- 
501,396,  or  just  a  little  more  than  one-half  of  the  value 
of  French  goods  imported  in  1917,  but  almost  twice 
the  value  of  1916  exports,  which  was  $55,771,533.  Our 
imports  from  France  were  small,  being  to  the  \TiIue 
of  $3,754,761,  as  against  $5,715,770  in  1917  and  $6,- 
371, aS6  in  1916. 


Necessary  Public  Improvements   Will  Assist  in  Sohing  Unemployment  Problem 
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Suggested  Solution  of  Housing  Problems 

Advanced  by  British  Royal  Sanitary  Institute 


A  COMMITTEE,  recently  appointed  by  the 
council  of  the  Royal  Sanitary  Institute,  to 
consider  any  simplification  "of  construction 
and  sanitary  arrangements  that  would  tend 
to  reduce  cost  of  house  building,  have  completed  their 
report  and  submitted  it  to  the  council.  This  report 
was  adopted  and  is  of  particular  interest  at  the  pre- 
sent time,  in  view  of  the  various  housing  schemes 
that  are  being  discussed  all  over  the  country. 

In  the  opinion  of  the  committee,  it  is  important, 
in  order  to  secure  good  housing,  that  the  number  of 
houses  to  the  acre  should  be  limited.  The  committee 
proceed  to  observe  that  in  laying  out  a  building  estate 
for  houses  of  the  character  of  those  under  considera- 
tion the  arrangement  of  roads  and  footpaths  and  their 
construction  are  items  which  have  a  considerable  bear- 
ing on  the  cost  of  the  houses.  The  traffic  upon  them 
is  usually  light  and  infrequent,  and  a  narrow  road 
about  12  ft.  wide  is  all  that  needs  be  metalled  and  there 
should  be  5  ft.  paths  of  gravel  or  tar-paving,  separated 
from  the  roads  by  grass  borders,  making  40  ft.  be- 
tween the  fences.  Fences  between  the  gardens  can 
be  largely  dispensed  with  and  privet  used  to  indicate 
the  boundaries.  Economy  is  chiefly  to  be  sought  in 
the  selection  of  the  type  of  house  and  in  the  form  of 
construction,  though  to  some  extent  the  cost  may  be 
afifected  by  the  by-laws  of  the  local  authority  requir- 
ing the  employment  of  vmnecessarily  expensive  mater- 
ials and  involving  excessive  labour.  The  Local  Gov- 
ernment Board  has  drawn  the  attention  of  local  auth- 
orities to  the  need  of  amending  by-laws,  and  it  is  un- 
derstood that  those  now  in  force  are  to  be  annulled 
and  new  by-laws  substituted. 

Standardization  Recommended 

Standardization  is  desirable  within  reasonable  lim- 
its as  a  method  of  reducing  cost.  For  instance,  the 
same  plan  can  be  adopted  for  a  large  number  of 
houses,  with  slight  modification  in  the  external  design 
to  prevent  monotony,  and  also  modifications  to  pro- 
vide several  degrees  of  accommodation. 

Bricks,  tiles,  slates,  piping,  taps,  baths,  sinks,  etc., 
are  standardized,  and  it  would  be  easy  to  extend  such 
arrangements  to  items  made  of  concrete,  as  steps  of 
thresholds,  window  sills,  etc. ;  also  to  door-frames  and 
windows  in  which  the  sashes  or  casements  might  be 
of  one  size,  there  being  one,  two,  three,  or  four  lights. 

Staircases. — The  adoption  of  one-storey  houses 
would  avoid  the  necessity  of  staircases,  incidentally 
leading  to  an  economy  of  some  XlYz  per  cent,  in  the 
cube,  and  the  consequent  saving  of  wood  in  the  stairs 
as  well  as  joisting  and  boarding  to  the  first  floor.  One- 
storey  buildings,  without  reducing  the  area  of  the 
rooms,  cover  a  very  small  additional  area  of  ground, 
which  can  make  practically  no  difference  when  the 
proposed  number  of  houses  to  the  acre  is  limited. 

Bathroom. — The  position  of  the  bathroom  is  of  im- 
portance as  afTecting  cost.  It  should  be  as  close  as 
possible  to  the  source  of  hot-water  supply,  and  prefer- 
ably on  the  ground  floor  in  order  to  save  a  large 
amount  of  piping,  and  to  avoid  the  use  of  pressure 
boilers,  with  the  periodical  expenditure  for  cleansing 


and  repairs.  If  the  bath  is  arranged  on  the  upper  floor 
a  pressure  boiler  or  geyser  is  needed  to  supply  hot 
water,  and  a  good  deal  of  extra  expense  is  entailed 
for  fitting  and  maintenance.  This  should  therefore  be 
avoided  as  a  measure  of  economy. 

Water  Closet. — This  should,  if  possible,  open  ofT 
a  well-ventilated  back  lobby,  but  where  this  cannot 
be  arranged,  it  should  open  from  outside,  whether  in- 
side the  house  walls  or  in  an  outbuilding.  The  ap- 
proach should  be  under  cover  and  screened  from  ob- 
servation. 

Food  Store. — This  should  be  kept  as  far  away  as 
possible  from  the  water  closet  or  dust  place,  and  be 
entered  from  the  living-room  or  lobby,  rather  than 
from  the  scullery.  A  floor  space  of  about  12  ft.  is  de- 
sirable. The  window  should  face  the  north  or  east 
and  extend  to  near  the  ceiling,  and  have  inner  fly- 
proof  wire  gauze  and  frame,  and  a  ventilating  opening 
near  the  floor  similarly  protected.  The  walls  should 
be  rendered  smooth  in  cement  and  there  should  be 
shelves  of  slate  or  concrete,  and  the  floor  should  be 
of  granolithic- 
Materials  and  Construction 

Timber  Substitutes. — The  short  supply  of  timber 
and  its  excessive  cost  necessitates  economy  in  its  use, 
and  the  adoption  of  substitutes  for  which  cement  con- 
crete, and  steel  can  be  largely  employed. 

Walls. — The  adoption  of  any  particular  form  of 
walling  must  depend  largely  upon  the  materials  that 
can  be  obtained  in  the  immediate  neighborhood. 
Where  bricks  are  cheap,  it  is  doubtful  whether  any 
other  material  can  compete,  but  where  sand  and  suit- 
able aggregates  are  to  be  obtained,  concrete  blocks 
or  slabs  may  prove  to  be  cheaper.  They  require  to  be 
carefully  made,  and  must  be  submitted  to  considerable 
pressure  to  be  satisfactory.  Generally  it  is  more  eco- 
nomical to  obtain  concrete  slabs  for  walling  from  a 
factory  where  they  can  be  made  under  pressure,  and 
of  uniform  sizes,  and  supplied  of  superior  make  and 
more  cheaply,  although  the  cost  of  transport  has  to 
be  added.  This  argument  applies  more  particularly 
in  the  case  of  a  few  isolated  cottages.  A  9-in.  brick 
wall  cannot  be  depended  upon  to  resist  driving  rain, 
and  must  in  nearly  all  cases  be  rendered  outside  or 
rough-cast  with  cement  and  sand.  Outside  walls 
should  be  built  in  cement  in  the  proportion  of  one  of 
cement  to  six  of  sand,  and  the  less  exposed  surfaces 
may  be  left  uncovered.  Stone  walling  is  not  usually 
so  economical  as  brickwork. 

Floors. — The  ground  floor  shotild  be  of  concrete 
not  less  than  4  in.  thick,  and  the  proportion  may  be 
one  of  cement,  three  of  sand  and  six  of  aggregate,  and 
should  be  laid  on  6  in.  of  hard,  dry  core  of  some  kind, 
such  as  dry  rubble,  brick  rubbish,  or  chalk.  For  the 
scullery,  bath  place,  etc.,  the  floor  should  be  finished 
with  l^/^-in.  granolithic.  This,  however,  is  not  usually 
considered  satisfactory  for  the  living-room.  For  urban 
housing  this  room  may  be  floored  wth  some  form  of 
covering  laid  in  situ  on  a  waterproof  mixture  and 
composed  of  sawdust,  cement,  asbestos,  and  magne- 
site,  but  great  care  should  be  taken  to  keep  all  metal 
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away  from  this  material.  For  rural  houses  this  is 
hardly  suitable,  as  it  would  be  costly  perhaps  to  lay, 
and  certainly  to  repair.  The  better  covering  is  probab- 
ly some  form  of  tile,  laid  on  2  in.  of  well-rolled  tar 
paving  in  place  of  the  concrete.  The  floor  for  an  up- 
per storey  would  in  ordinary  circumstances  be  of 
wood,  and  it  is  difficult  to  suggest  any  alternative 
which  would  efifect  economy  even  at  the  present  price 
of  timber.  There  should  be  a  space  about  5  ft.  to  6  ft. 
wide  at  the  back  of  the  house  paved  with  3  in.  to  4 
in.  of  granolithic. 

Roofs. — Should  be  so  constructed  as  to  protect 
the  house  as  far  as  possible  from  variation  outside 
temperatures.  The  pitch  should  be  kept  as  flat  as  pos- 
sible to  economize  timber.  Slopes  of  30  deg.  are  suit- 
able for  slates,  asbestos  slates,  bituminous  sheeting, 
or  other  similar  covering.  Tiles,  however,  require  a 
pitch  of  45  deg.,  or  thereabout,  and  heavier  woodwork, 
and  are  consequently  more  expensive.  The  lower 
pitch  with  either  slates  or  asbestos  slates  is  suggested. 
An  alternative  would  be  reinforced  concrete.  Dormer 
windows,  valleys,  and  internal  gutters  are  to  be  avoid- 
ed, as  they  give  rise  to  considerable  expense.  Bitum- 
inous sheeting  and  similar  materials  form  good  cover- 
ing, but  require  attention,  and  have  a  shorter  life. 

Chimneys. — Flues  need  not  be  larger  than  9  in. 
square;  they  should  be  carried  up  to  at  least  3  ft. 
above  ridge,  and  the  top  flaunched  to  throw  wet  off. 
In  exposed  positions,  the  brickwork  above  the  roof 
should  be  rendered  or  rough-cast  in  cement. 

Windows. — The  sashes  should  extend  to  within  6 
in.  of  the  ceilings,  and  to  within  2  ft.  6  in.  or  3  ft.  of 
the  floor.  The  glass  area  should  not  be  less  than  one- 
sixth  of  that  of  the  floor  in  the  living-rooms,  and  not 
less  than  one-eighth  in  the  bed-rooms.  Solid  frames 
should  be  groved  all  round,  built  in,  and  the  groves 
thoroughly  filled  in  with  cement  mortar  to  form 
tongues.  Casements  should  open  outwards,  and  fan- 
lights should  be  hung  at  the  top.  Double  hung  sashes 
have  some  advantages  over  casements  for  ventilation. 
All  sashes  should  be  made  to  open,  and  due  regard  be 
given  to  the  cleaning  of  the  glass. 

Plastering.-. — Ordinary  lime  plastering  with  10  per 
cent,  gauging  of  Portland  cement,  executed  in  two 
coats  is  better  than  any  patent  plastering,  and  is  also 
cheaper.  Patent  plastering  is  hard,  and  the  character 
of  the  surface  favors  condensation. 

Equipment  and  Fittings 

Wood  Fittings. — Dressers  can  be  omitted,  but 
there  should  be  shelves  in  the  scullery,  and  also  a 
cupboard  with  shelves  and  hooks.  There  should  also 
be  cupboards  in  the  living-room,  and  in  each  bedroom  ; 
all  should  extend  to  the  ceiling.  Picture  rails  should 
be  provided  to  prevent  damage  to  the  walls. 

Sanitary  Fittings. — The  bath  should  be  cast-iron, 
porcelain,  enamelled  inside.  Economy  may  be  effect- 
ed in  cost,  floor  space,  and  hot  water  by  having  it  only 
5  ft.  long,  which  is  quite  sufficient.  An  overflow  and 
waste  should  be  provided  l%>-in.  in  diameter.  The 
scullery  sink  should  be  of  fireclay  10  in.  deep,  with 
lifting  plug  to  waste.  It  is  essential  and  also  econo- 
mical to  provide  all  taps  of  good  quality.  The  water- 
closet  pan  should  be  of  fireclay  not  less  than  ^-in. 
thick,  white  inside.  The  seat  should  be  of  deal  painted 
white,  both  top  and  underneath,  or  birch  painted  un- 
derneath and  well  oiled  on  top  to  prevent  absorption, 
and  should  be  hinged.  The  flushing  cistern  should  be 
of  simple  construction,  easily  actuated,  and  of  good 


quality.  The  use  of  the  above  fittings  is  only  appro- 
priate where  there  is  a  public  water  supply  and  drain- 
age. 

Service  Water  and  Cooking  Arrangements 

Hot  Water  Supply.— It  is  very  desirable  that  a 
supply  of  hot  water  should  be  easily  obtainable.  It 
can  be  provided  (1)  by  a  portable  washing  copper  or 
galvanized  iron  boiler  with  draw-oflf  tap;  (2)  by  a 
range  with  washing  copper  attached,  and  (3)  by  a 
range  with  back  boiler  and  hot-water  storage  tank. 
Nos  1  and  2  are  simple;  the  cold  water  should  be 
-supplied  through  a  small  cistern,  with  ballcock  ensur- 
ing that  the  water  is  kept  at  a  proper  level  in  the  boil- 
er, and  the  hot  water  flows  by  gravitation  into  the 
bath.  Tlie  height  is  not  usually  sufficient  to  supply 
hot  water  to  a  tap  over  the  sink,  therefore,  for  use  at 
the  sink,  it  has  to  be  drawn  off  in  a  vessel.  The  ad- 
vantage of  No.  2  arrangement  is  that  the  fire  may  be 
either  in  the  range  or  under  the  copper,  whichever 
may  be  most  convenient,  while  in  No.  I  there  is  no 
alternative.  The  third  system  is  necessary  where  hot 
water  has  to  be  supplied  at  levels  above  the  range, 
and  involves  a  pressure  boiler  and  a  circulating  or 
storage  tank,  a  considerable  amount  of  piping  and 
periodical  attendance  in  cleaning  out  the  boiler,  and 
possible  renewal  both  of  the  boiler  and  the  adjacent 
pipes  owing  to  the  deposit  of  fur.  On  the  ground  of 
both  initial  and  maintenance  expense,  this  system  is 
to  be  avoided  if  possible,  and  in  a  general  way  either 
No.  1  or  No.  2  will  be  found  to  reasonably  comply 
with  all  requirements,  and  preferably  No.  2,  owing  to 
possible  economy  of  fuel. 

Cooking  Stoves. — Where  gas  is  available,  a  gas 
cooker  can  be  placed  in  the  scullery  and  a  simple  reg- 
ister stove  with  an  oven  and  perhaps  a  small  boiler 
installed  in  the  living-room.  This  would  be  econo- 
mical in  the  first  instance  and  tend  to  economy  in  fuel. 
There  is  a  probability  that  there  may  be  a  public  sup- 
ply of  hot  water  within  a  comparatively  short  time 
produced  by  waste  steam  from  concentrated  electri- 
city works,  and  that  current  will  be  supplied  at  much 
lower  prices,  including  for  power.  This  may  akso  lead 
to  the  more  general  and  economical  use  of  electricity 
for  cooking,  and  certainly  for  lighting  in  urban  dis- 
tricts. 

Water  Supply. — Rain  water  collection  and  storage. 
Where  there  is  a  public  supply  of  water,  and  the  water 
does  not  exceed  15  deg.  of  hardness,  storage  of  rain 
water  is  not  required.  When  there  is  no  such  supply 
it  is  desirable  to  store  rain  water,  which  can  be  best 
done  in  a  barrel  not  exceeding  40  gallons  in  capacity, 
which  can  be  placed  on  brick  or  concrete  supports, 
and  if  of  sufficient  height,  can  be  connected  with  a 
tap  over  the  sink.  A  draw-oflf  tap  towards  the  paved 
yard  and  a  cover  should  be  jirovidcd. 

Working   Conditions 

Disposal  of  Excreta,  Rain  and  Waste  Water. — (a) 
Where  sewers  are  available:  Under  skillful  advice 
manholes  and  traps  can  be  largely  dispensed  with. 
The  overflow  from  the  rain-water  butt  and  the  rain 
])ipes  should  discharge  into  shoes,  without  traps. 
Waste  water  from  sinks,  baths  and  lavatories  should 
discharge  into  gulleys  under  the  gratings,  and  one 
gulley  should,  if  practicable,  take  several  wastes. 
(b)  Where  isolated  from  sewers:  When  there  is  no 
public  scavenging  nor  system  of  water  supply,  earth 
closets  should  be  installed  and  the  contents  dug  into 


February   5,  1919 


THE    CONTRACT    RECORD 


121 


the  land.  Where  there  is  a  water  supply,  and  arrange- 
ments can  be  made  for  emptying  and  cleansing  cess- 
pools these  may  be  installed.  Excreta  from  single  or 
double  cottages,  or  in  large  cjuantities  as  from  groups 
of  cottages  having  a  plentiful  supply  of  water,  could 
be  biologically  treated,  and  the  effluent  passed  into 
or  upon  the  land,  or  into  a  ditch,  or  temporarily  re- 
tained in  tanks  upon  allotments  for  use  in  dry  weath- 
er. Waste  water  from  sinks,  baths,  etc.,  under  fav- 
orable conditions,  could  be  pj^ssed  through  a  rubble 
open  filter  into  land  drains  or  a  ditch.  Or  where  this 
is  impracticable,  could  be  stored  in  a  cesspool  in  a 
garden  or  allotment,  and  pumped  up  for  use  on  the 
surface.  In  districts  where  the  conservancy  system 
can  be  efficiently  employed,  suitable  arrangements 
must  be  made  for  supplying  dry  earth  and  for  the  col- 
lection of  pails,  and,  where  there  is  land  available,  the 
waste  water  from  sinks,  baths,  etc.,  should  be  collect- 
ed in  an  automatic  flush  tank  and  discharged  in  quan- 
tities of  not  less  than  10  to  20  gallons  at  a  time  into 
sub-irrigation  drains,  constructed  of  agricultural  pipes, 
laid  in  such  a  manner  that  the  gradient  can  be  main- 
tained. It  is  essential  that  a  sufficient  quantity  of 
waste  water  be  discharged  at  each  flush  so  as  to  make 
the  water  travel  to  the  far  end  of  the  drains.  Without 
a  flush  tank  the  water  merely  dribbles  into  the  first 
few  pipes  and  a  nuisance  is  soon  created. 

Disposal  of  House  Refuse. — The  receptacle  for 
temporary  storage  should  be  of  galvanized  iron  with 
a  tight-fitting  lid,  and  should  be  frequently  cleansed 
and  dusted  with  carbolic  powder  or  other  disinfect- 
ant. House  refuse  if  kept  is  a  favorite  breeding  place 
for  flies.  House  refuse  contains  some  materials  of 
value,  such  as  tins,  paper,  cardboard,  bones,  bottles, 
rags,  etc.,  which  should,  if  possible,  be  separated  and 
sold.  The  'ashes  should  be  screened,  the  larger  pieces 
used  as  fuel.  In  localities  where  tTiere  is  no  systema- 
tized collection  by  the  local  authority  the  house  re- 
fuse need  not  be  stored,  but  some  of  it  can  be  used  as 
food  for  pigs  and  poultry,  and  what  is  of  no  use  can 
be  buried  in  the  garden  as  manure.  The  paper  and 
dry  materials  can  be  burnt  or  sold.  Some  local  auth- 
orities recommend  the  householder  to  burn  all  they 
can  in  the  kitchen  fire  in  order  to  save  cost  of  collec- 
tion, but  this  appears  to  be  a  mistake  under  present 
circumstances  and  is  .sometimes  difficult  to  accom- 
plish, gas  fires  being  used  largely  for  cooking  pur- 
poses, and  these  are  not  suitable  for  destroying  re- 
fuse. 

Old  Houses  Should  be  Kept  in  Repair 

The  Repair  of  Old  Houses. — In  many  districts, 
especially  in  manufacturing  areas,  there  is,  at  the 
present  time,  scarcely  a  habitable  house  of  any  size 
which  is  unoccupied,  and  the  shortage  of  houses  is  so 
great  that  under  any  practical  housing  scheme  the 
number  of  houses  completed  in  each  of  the  three  fol- 
lowing years  will  only  make  up  the  shortage  and  not 
leave  a  house  vacant.  To  supply  the  ordinary  "give 
and  take"  of  people  who  require  to  move  from  one 
district  to  another,  there  ought  always  to  be  a  cer- 
tain percentage — say  between  5  and  10  per  cent. — of 
houses  unoccupied,  so  that  it  would  be  five  or  six 
years  before  it  would  be  safe  to  demolish  any  of  the 
existing  houses.  During  the  whole  of  this  time  tem- 
porary repairs  must  be  done  to  old  houses  without 
entertaining  the  question  of  their  condemnation. 
Speaking  generally,  as  regards  the  rural  districts  of 
England  as  a  whole,  every  house  ought  to  be  repaired 


and  kept  in  as  good  condition  as  possible  during  the 
next  ten  years,  because  it  will  be  impossible  to  build, 
except  at  a  high  price,  and  materials  will,  for  all  those 
years,  be  difficult  to  obtain.  The  only  house  condem- 
nations which  should  be  considered  are  those  where 
the  surrounding  conditions  make  it  impossible  to  keep 
them  fit  for  occupation. 


Readjustment  of  British  Industry  to  Peace 
Conditions 

MR.  F.  G.  KELLAWAY,  parliamentary  secre- 
tary of  the  Ministry  of  Munitions,  in  a  state- 
ment to  the  representatives  of  the  press  on 
November  29th,  predicted  that  British  manu- 
facturers would  turn  over  to  peace  conditions  more 
readily  than  they  did  to  a  war  footing.  To  weigh  this 
statement  it  should  be  realized  that  from  the  date  of 
the  organization  of  the  Ministry  of  Munitions  to  the 
last  month  of  the  war,  aircraft  production  increased 
sevenfold,  machine-gun  production  thirty-sevenfold, 
and  other  munitions  proportionately.  The  record  of 
British  factories  in  adapting  themselves  to  the  output 
of  munitions  of  war  has  been  a  remarkable  achieve- 
ment. Their  return  to  peace  production,  if  even  more 
eii'ective,  as  predicted,  will  fully  demonstrate  the  en- 
terprise, adaptability  and  determination  of  British  in- 
dustry. 

Manufacture  of  Toys,  Furniture,  Locomotives,  Cream 
Separators,  Needles,  Etc. 

As  showing  what  is  actually  being  done  in  the  way 
of  readjustment,  Mr.  Kellaway  cited  a  number  of  re- 
ports which  had  come  in  to  the  Ministry  of  Munitions. 
In. the  munitions  area  of  Hebburn-on-Tyne  a  firm  pre- 
viously engaged  in  the  manufacture  of  aeroplanes  is 
turning  over  to  the  manufacture  of  heavy  toys  and 
furniture,  giving  employment  to  500  people.  A  New- 
castle-upon-Tyne firm  from  producing  aeroplanes  is 
turning  over  to  household-furniture  making,  and  will 
give  work  to  500  people.  Another  firm  in  the  same 
town  is  changing  from  guns  to  the  building  of  locomo- 
tives, a  new  industry,  which  will  find  employment  for 
5,000  people.  A  firm  at  Burnley  which  was  manufact- 
uring fuses,  is  turning  over  to  the  manufacture  of  elec- 
tric fittings.  At  Leigh,  in  Lancashire,  a  firm  is  going 
to  produce  presses  for  brickmaking,  and  it  is  estimated 
it  will  employ  about  1,000  persons.  A  Sheffield  firm 
is  turning  over  from  the  manufacture  of  shells  to  files 
and  springs,  and  expects  to  employ  1,000  persons.  At 
Leeds  one  firm  will  cease  to  make  steel  pressings  for 
mines  and  copper  bands  for  shells  and  make  dairy 
utensils,  while  another  which  was  engaged  in  assembl- 
ing aeroplanes  will  devote  its  buildings  to  the  making 
of  iron  valves  as  an  adjunct  to  their  brass  valves  de- 
partment. One  Birmingham  firm  is  changing  from 
the  production  of  fuse  components  and  aeroplane  parts 
to  the  manufacture  of  motor  accessories,  and  another 
from  aeroplane  parts  to  capstan  lathes.  At  Matlock 
a  firm  is  arranging  to  manufacture  cream  separators, 
which  are  now  largely  imported  from  America  and 
Sweden. 

Three  munition  firms  at  Leicester,  Ilkeston,  and 
Nottingham  are  taking  up  the  manufacture  of  hosiery 
needles,  which  in  prewar  days  were  practically  entire- 
ly imported  from  Germany,  and  they  hope  to  turn  out 
a  million,  and  later  on  two  millions  a  week.  Three 
Loughborough  firms  are  devoting  themselves  entirely 
to  the  manufacture  of  hosiery,  bearded  needles,  here- 
tofore   imported    from    Germany.      A     Leicester    firm 
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which  before  the  war  was  engaged  in  importing  type- 
writers and  selHng  and  repairing  them,  now  proposes 
to  manufacture  them.  Another  firm  in  the  same  town 
which  formerly  made  vulcanite  pressings  for  magne- 
tos will  now  make  fountain  pens,  which  were  import- 
ed from  America  before  the  war.  A  third  Leicester 
munition  firm  is  laying  out  plant  for  producing  hose- 
suspender  fittings,  which  in  pre-war  days  were  almost 
wholly  imported  from  Germany.  Two  other  firms  in 
Leicester  are  going  to  manufacture  corset  steel,  and 
wood  wool  from  old  pit  props.  The  latter  occupation 
will  be  conducted  in  the  foundry  where  iron  .shells 
were  cast  for  the  war.  Then  there  are  several  cases 
where  manufacturers  who  were  producing  aero  en- 
gines are  going  to  make  engines  for  motor  cars ;  and 
another  firm  of  a  similar  character  is  going  to  turn  out 
motors  for  small  launches.  In  another  case  a  firm  is 
changing  from  tank  and  shell  making  to  boot  machin- 
ery; and  in  South  Wales  tin  can  firms  are  in  position 
to  begin  civil  work  immediately,  but  are  prevented 
from  doing  so  at  present  owing  to  the  difficulty  of  ob- 
taining supplies  of  tin  plates. 


Waterproofing  Concrete 

THE  problem  of  making  concrete  waterproof  is 
one  that  has  interested  every  construction  man 
and  structural  engineer  in  the  business — many 
engineers  and  specialty  manufacturing  com- 
panies have  devoted  a  great  deal  of  time  and  study 
in  experimental  work,  but  in  the  minds  of  many  there 
appears  to  be  some  doubt  as  to  the  success  of  the  re- 
sults achieved  and  the  permanent  eflfect  on  the 
strength  of  the  concrete  of  the  various  materials  or 
compounds  mixed  in  the  aggregate. 

Unfortunately  the  majority  of  waterproofing  ma- 
terials mixed  in  the  aggregate,  do  result  in  a  reduc- 
tion of  the  compressive  strength  of  the  concrete.  In 
the  Engineering  Review,  a  general  discussion  on  the 
present  knowledge  of  the  subject  was  presented  in  an 
interesting  way.  It  was  stated  that  a  water-tight  con- 
crete will  be  obtained  without  the  addition  of  special 
preparations  if  the  following  points  are  observed: — 
(1)     Adopt  a  sufficient  proportion  of  cement. 

(3)  Mix  the  concrete  fairly  wet,  and  mix  it  thor- 
oughly. 

(4)  Place  the  concrete  carefully  and  lay  as  much 
as  possible  at  one  operation. 

(5)  If  joints  are  unavoidable,  clean  and  roughen 
the  old  surface,  wet  it  thoroughly  and  coat 
with  a  layer  of  neat  cement  paste  before  lay- 
ing the  new  concrete. 

The  amount  of  cement  required  to  produce  a  wa- 
tertight concrete  depends  on  the  nature  and  size  of 
the  coarse  aggregate ;  for  small  aggregate  up  to  f.bout 
Yi  inch  a  mix  of  1 :1 :2  or  1 :1  J4  :3  should  be  used,  but 
with  coarser  stone  up  to  VA  inches  a  mix  of  1:2:4 
should  be  satisfactory.  Tests  made  by  Taylor  and 
Thompson  in  the  U.  S.  show  that  a  percentage  by 
weight  of  water  to  total  weight  of  dry  material  of  7 
to  8  gives  the  lowest  permeability,  greatest  strength, 
and  greatest  density. 

In  work  of  any  magnitude  it  is  well  worth  while  to 
have  permeability  tests  made  upon  various  mixes  in 
order  to  obtain  the  most  economical  mix  to  give  a  wa- 
terprof  concrete  for  given  materials. 

Special  Treatments 
The  special  treatments  in  use  may  be  divided  into 
surface  treatments  and  mixture  treatments.    Surface 


treatments  have  on  the  whole  been  found  to  be  ineffeC' 
live.  Good  results  have  been  obtained  by  successive 
applications  of  hot  solutions  of  2  ounces  of  alum  per 
gallon  of  water  and  y^  pound  of  castile  soap  per  gal- 
lon of  water;  the  alum  solution  was  worked  in  with  a 
stiff  brush  and  followed  immediately  by  the  hot  soap 
solution,  both  washes  being  maintained  at  a  tempera- 
ture of  100  deg.  F. 

In  another  case  successful  results  were  obtained 
by  cleaning  the  surfaces  of  the  concrete  and  applying 
paraffin  with  a  paint  brush,  the  paraffin  being  then 
driven  in  with  an  oil  blow  lamp. 

Two  of  the  most  successful  mixture  treatments 
consist  in  the  addition  of  hydrated  lime  and  of  soap 
and  alum  solution.  Hydrated  lime  tends  to  reduce  the 
size  of  voids  in  the  concrete  and  gives  the  mortar  the 
property  of  flowing  more  easily  into  place ;  good  re- 
sults have  been  obtained  with  5  per  cent,  to  the  15 
per  cent,  of  the  weight  of  the  cement.  Unslaked  lime 
should  never  be  used. 

Another  treatment  consists  in  a  mixture  of  an  alum 
and  soft  soap  solution  of  the  strength  previously  refer- 
red to. 

The  general  conclusion  is  that  if  specific  treat- 
ments are  necessary  in  any  particular  case,  it  is  an 
indication  of  faulty  materials  or  proportioning  of  the 
concrete;  such  treatments  will  always  be  more  expen- 
,sive  in  the  end  than  proportioning  the  cement  accur- 
ately so  as  to  obtain  a  dense  concrete. 

The  whole  "snag"  in  concrete  work  is  that  build- 
ers and  architects  have  as  a  rule  not  the  slightest  :dea 
of  the  fact  that  if  anything  like  successful  results  are 
to  be  obtained  from  concrete  great  attention  must  be 
paid  to  mixing  both  as  regards  accurate  proportions 
and  thorough  manipulation. 

If  initial  care  is  taken  to  have  the  materials  tested, 
most  of  the  troubles  with  concrete  will  disappear. 


Concrete  Oil  Tanks 

Storing  oil  in  concrete  tanks  is  a  new  departure 
in  England.  A  tank  with  a  capaicty  of  about  ten  gal- 
lons was  recently  made  with  a  chemically  treated  con- 
crete aggregate,  and  after  being  allowed  to  "weather" 
for  seven  days  after  moulding  was  filled  with  paraffin 
oil.  Thus  filled  it  was  placed  in  a  shed,  where  it  re- 
mained for  fifteen  weeks ;  at  the  end  of  this  period  it 
was  carefully  examined.  With  the  exception  of  evap- 
oration, no  loss  had  taken  place ;  there  was  no  sign  of 
leakage,  and  the  outside  walls  of  the  tank  were  free 
from  the  smell  of  the  contents.  Upon  removal  from 
the  pot  on  which  it  had  been  standing  no  trace  of 
parafin  could  be  detected,  nor  had  the  underside  of 
the  tank  acquired  any  smell.  This  is  probably  the 
most  severe  test  that  could  be  applied  to  any  contain- 
er. 


The  Engineering  Index,  the  standard  index  to 
engineering  neriodical  literature,  has  been  acquired 
by  The  American  Society  of  Mechanical  Engineers, 
and  hereafter  will  be  compiled  and  published  by  th.^t 
Society.  The  first  issue  of  the  index,  under  its  new 
management,  appears  in  the  January  number  of  the 
Journal.  As  heretofore.  The  Engineering  Index  will 
be  regularly  issued  in  three  difTcrent  forms:  (1)  As 
a  part  of  the  Journal  of  the  Society;  (2)  As  a  separ- 
ate monthly  publication  for  libraries  or  individuals 
desiring  to  clip  the  items  for  indexing  purposes;  (3) 
As  an  annual  volume  in  which  all  the  items  for  the 
year  are  collected. 
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Ontario's  Goal  Importation 

The  great  increase  in  the  importance  of  coal  into 
Ontario  from  the  United  States  dnring  the  last  fifteen 
or  twenty  years,  and  its  undesirability  from  a  local 
and  a  national  standpoint,  were  pointed  out  by  Mr. 
C.  A.  Bogert,  retiring  president  of  the  Toronto  Board 
of  Trade,  in  his  annual  address.  "In  the  fiscal  year 
ending  June  30,  1900,"  said  Mr.  Bogert,  "1,075,441 
tons  of  anthracite  and  2,362,115  tons  of  bituminous 
coal  were  imported  into  Ontario,  as  compared  with  3,- 
362,322  and  12,983,000  respectively,  in  the  fiscal  year 
ending  March  31,  1918.  The  situation  is  undesirable 
from  a  local  standoint,  and  also  in  a  wider  sense,  as  it 
necessitates. so  large  an  item  of  imports  from  a  coun- 
try with  which  our  adverse  trade  balance  already  is  of 
unweildy  proportions.  And  further,  it  would  be  of  in- 
calculable advantage  to  our  Province  if  sources  of  fuel 
from  within  our  own  territory  could  be  developed. 
Canada's  vast  coal  fileds,  because  of  their  distance  from 
Ontario's  industrial  centres  are  not,  as  far  as  we  are 
able  to  deterrrkine,  available  to  us  on  an  economic  basis. 
It  would  appear,  therefore,  to  be  of  first  importance 
that  every  encouragement  be  given  to  private  and  pub- 
lic eiiforts  to  develop  domestic  fuel  resources,  and  to 
dis]jlace  the  use  of  imported  fuel  with  that  produced 
locally.  At  present  under  official  auspices  experiments 
are  being  carried  on  with  a  view  to  the  utilization  of 
Ontario  peat.  Assured  of  your  concurrence,  I  also  urge 
that  our  Government  take  further  steps  for  the  pre- 
servation of  our  forest  resources,  otherwise  one  of  the 
most  im]iortant  of  our  Canadian  assets  is  in  danger  of 
gradual  depletion." 


Mainly  Constructional 

East  and  West—  From  Coast  to  Coast 


Mr.  VanScoyoc  Addresses  Publicity  Assoc. 

Speaking  before  the  members  of  the  Montreal  Pub- 
licity Association  on  Friday,  January  24th,  at  their 
weekly  luncheon,  Mr.  H.  S.  VanScoyoc,  advertising 
manager  of  the  Canada  Cement  Company  and  former- 
ly chief  engineer  of  the  Toronto  &  Hamilton  Highway 
Commission,  gave  a  very  informative  talk  on  this  im- 
portant construction  enterprise,  which  was  illustrated 
by  moving  pictures,  loaned  by  the  Ontario  Govern- 
ment. 

In  the  course  of  his  talk  Mr.  Van  Scoyoc  made  re- 
ference to  the  extension  of  Toronto's  market  area, 
which  had  been  greatly  increased  through  the  means 
of  better  roads.  In  comparing  the  amount  of  traffic 
over  the  highway  in  1914  and  1918  when  it  was  com- 
pleted, the  proportional  increase  amounted  to  several 
thousand  vehicles  in  the  year.  Some  interesting  fig- 
ures were  given  by  Mr.  V^n  Scoyoc,  which  showed  a 
greatly  increased  traffic.  In  1914,  525  vehicles  passed 
a  given  point  as  compared  with  5,764  in  1918.  This 
increase  was  also  noted  in  automobiles,  with  262  in 
1914  and  4,429  in  1918. 

Outside  of  providing  a  better  means  of  transpor- 
tation for  the  farmer  for  his  marketable  goods  to  To- 
ronto, there  was  noted  a  great  improvement  in  citizen- 
l'   ship,  initiated  by  better  roads. 


A  bill  for  amending  the  Montreal  city  charter  is 
to  be  submitted  to  the  Quebec  Legislature  by  a  num- 
ber of  private  citizens.  This  will  alter  the  system  of 
administration,  and  provides  for  the  appointment  of  a 
technical  committee,  composed  of  civic  engineers,  the 
chairman  of  which  would  be  the  chief  engineer,  and 
the  members  of  which  would  remain  in  office  during 
good  behaviour  and  could  be  dismissed  only  for  cause. 


It  has  been  propo.sed  by  the  Mayor  of  Moosomin.  Sask., 
that  an  electric  light  plant  be  constructed  in  that  town  dur- 
ing the  current  year. 

An  iron  trades  council  has  been  formed,  representing 
pattern-makers,  machinists,  boilermakers,  blacksmiths,  elec- 
trical workers  and  other  kindred  trades. 

An  extension  of  the  Blindman  Valley  Ry.  for  a  distance 
of  eight  miles  from  Bentley  to  Larson,  is  likely  to  be  one  of 
the  new  projects  to  be  brought  before  the  Alberta  Legisla- 
ture at  its  coming  session. 

It  is  rumored  that  provincial  stockyards  are  to  be  locat- 
ed at  Prince  Albert,  Sask.,  and  that  as  an  immediate  result 
a  new  meat  packing  plant  will  be  established  and  the  line 
of  the  C.P.R.  run  into  the  city. 

The  Ontario  Government  is  to  call  for  tenders  immedi- 
ately for  the  construction  of  that  portion  of  the  provincial 
highway  lying  between  Ottawa  and  Prescott,  a  distance  of 
50  miles,  taken  over  last  summer. 

It  is  reported  that  the  district  north  of  London,  extend- 
ing to  St.  Marys,  is  to  be  the  scene  of  considerable  drilling 
activity.  Drillers  are  already  seeking  oil  in  various  sections 
and  a  large  area  of  land  is  under  option. 

The  Dominion  Government  proposes  to  construct  a  new 
lighthouse  on  Triple  Island,  ofT  the  British  Columbian  coast, 
according  to  an  announcement  by  Lieut. -Col.  W.  P.  Ander- 
son, chief  engineer  of  the  Department  of  Marine. 

An  invitation  was  given  the  members  of  the  Building 
Trades  League,  Toronto,  recently  to  become  affiliated  with 
the  Building  Trades  Department  of  the  American  Federation 
of  Labor.  The  question  was  referred  to  the  unions  affiliated 
with  the.  League. 

The  L'Air  Liquide  Societie  has  taken  out  a  permit  in 
Vancouver  for  the  construction  of  a  $35,000  plant  at  the 
corner  of  Yukon  Street  and  Fifth  Avenue.  The  principal 
purpose  of  the  plant  is  the  manufacture  of  liquid  air,  but 
oxy-acetylene  gas  and  calcium  carbide  will  also  be  produced. 

The  officers  elected  by  the  Building  Trades  League,  To- 
ronto, for  the  coming  year  are:  President,  D.  A.  Weber; 
vice-president,  Mr.  Jenovies,  Bricklayers'  Union;  secretary, 
W.  R.  Bank,  Engineers;  financial  secretary,  W.  J.  Storey, 
Plumbers'  and  Steamfittcrs;  treasurer,  Sam  Garland,  Lab- 
orers. 

It  is  reported  that  the  Grand  Trunk  Railway  is  about 
to  undertake  the  reconstruction  of  its  yards  at  London,  the 
work  to  include  the  removal  of  the  principal  shunting  area 
to  the  extreme  east  end,  where  a  large  territory  is  available 
with  no  street  intersections.  Plans  have  been  prepared  for 
the  laying  of  25  lines  of  tracks,  it  is  stated. 

A  deputation  of  representatives  of  the  legislative  and 
municipal  officials  in  the  district  aflfected  recently  waited  on 
the  Saskatchewan  government  to  urge  that  it  use  its  influence 
with  the  Federal  authorities  to  have  a  railroad  line  run  from 
Regina  to  Avonlea  and  south  18  miles  from  that  point  and 
thence  west  about  30  miles,  through  the  Dahinda  district  to 
connect  with  the  Gravelbourg  line. 

Notice  has  been  given  that  the  C.  P.  R.  will  apply  to 
the  Government  for  authority  to  build  six  branch  lines  in 
Saskatchewan  and  one  in  Alberta.  The  latter  is  to  be  from 
Duchess  northward.  The  Saskatchewan  extensions  are  as 
follows:  From  Archive  to  Wymark,  from  Fortune  south- 
east for  eighty  miles,  from  Lenigan  to  Cumberland  House, 
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from  Leader  to  Big  Stick  Lake,  from  the  Weyburn-Stcrling 
branch  southwesterly,  and  from  the  Manitou  Lake  branch 
northwesterly  to  Whitford  Lake.  Other  railroads  are  also 
making  application  for  power  to  extend,  including  the  West- 
ern Dominion  Railway  Co.,  the  Athabasca  and  Grande  Prairie 
Ry.   Co.,  and   the   Northwest   Route,   Ltd. 

It  is  stated  that  two  new  railways  will  be  built  shortly 
into  the  new  region  of  the  Ungava  in  Northern  Quebec. 
Petitions  for  the  incorporation  of  companies  to  construct 
these  roads  will  be  filed  at  the  present  session  of  the  Legis- 
lature. One  will  run  from  St.  Felice,  Lake  St.  John,  to  Petit 
Sikapu,  and  the  other  from  Seven  Islands,  North  Shore,  to 
Lake  Manikek,  in  the  far  north. 

Municipalities  in  the  eastern  and  southern  parts  of  the 
Province  of  Saskatchewan  are  desirous  of  having  a  railway 
built  to  run  from  Estevan  north  to  The  Pas,  passing  through 
Soughton,  Kipling,  Broadview,  Melville  and  Yorkton.  A  de- 
putation recently  visited  Regina  to  take  the  question  up  with 
the  provincial  government  and  it  is  also  to  be  brought  to  the 
attention  of  the  Federal  authorities. 

London,  Ont.,  intends  to  take  its  part  in  providing  work 
for  returning  men.  The  construction  of  45,000  sq.  ft.  of 
pavement  has  been  proposed  as  a  commencement  by  City 
Engineer  Brazier,  as  soon  as  weather  will  permit.  More  than 
100,000  sq.  ft.  have  been  authorized  since  August,  1914,  but 
the  work  has  been  held  up  owing  to  war  conditions.  Another 
important  undertaking  which  has  been  brought  up  for  con- 
sideration is  the  West  London  sewer  system,  to  cost  .$300,000. 

While  the  machinists'  union  in  Toronto  has  declared  in 
favor  of  a  six-hour  work  day,  other  unions  are  not  acquiesc- 
ing with  the  idea.  The  officials  of  the  Building  Trades  Lea- 
gue are  in  favor  of  a  five-day  week,  eight  hours  a  day,  in 
preference  to  the  other  proposal.  The  Carpenters  iield  a 
union  meeting  in  Montreal  recently  at  which  a  resolution 
was  unanimously  passed  calling  for  an  eight-hour  day,  and 
this  eight-hour  day  has  already  gone  into  effect. 

The  British  Columbia  Government  has  decided  to  take 
advantage  of  the  Dominion  Government's  housing  loan,  of 
which  that  jirovince's  share  amounts  to  $1,000,000,  and  will 
arrange  immediately  for  the  initiation  of  a  scheme  in  this 
connection  in  South  Vancouver.  To  this  end  an  order-in- 
council  has  been  passed  providing  that  certain  lots  situated 
in  that  municipality,  recently  acquired  by  the  Government, 
will  be  granted  to  returned  soldiers,  and  that  steps  will  be 
taken  for  the  erection  on  each  homesite  of  a  suitable  dwelling. 

In  connection  with  the  proposed  sewer  system  for  West 
London,  City  Engineer  Brazier  will  recommend  that  two 
systems  be  laid,  one  to  carry  oflf  the  storm  water  and  the 
other  for  sewage.  Another  point  to  be  taken  up  is  that  of 
a  pump  to  raise  the  sewage  to  the  level  of  the  trunk  line 
that  will  carry  it  to  the  disposal  plant  at  the  cove.  Plans 
are  being  prepared  for  the  installation  of  one  at  the  corner 
of  King  and  Thames  Streets  to  take  care  of  the  sewage  from 
Penman's  new  factory,  and  also  of  that  from  three  or  four 
sewers  that  now  empty  directly  into  the  river  between  King 
and  Ridout  Streets.  If  the  council  intends  proceeding  with 
the  work  in  West  London  this  year,  Mr.  Brazier  will  advise 
that  the  pump  be  installed  in  West  London.  This  would 
take  care  of  all  the  sewage  in  that  district  as  well  as  that 
which  it  is  proposed  to  pump  into  the  sewer  at  the  corner 
of  King  and  Thames  Streets  now. 

The  Dominion  Government  is  organizing  labor  bureaus 
at  Halifax,  Amherst,  Truro,  New  Glasgow,  Sydney  and 
Glace  Bay,  in  Nova  Scotia;  at  Moncton,  Newcastle,  St.  John 
and  Fredericton,  in  New  Brunswick;  and  at  Charlottetown. 
P.  E.  I.  In  Ontario  there  are  already  fifteen  or  sixteen  such 
bureaus  in  operation,  and  the  West  is  being  similarly  or- 
ganized. Mr.  Bryce  M.  Stewart,  Chief  Statistician  of  the 
Department    of    Labor,    recently   visited    Winnipeg    in    con- 


nection with  the  establishment  of  a  government  clearing 
house  in  that  city,  and  the  organization  work  in  the  western 
provinces  has  been  placed  in  the  hands  of  Mr.  Thomas  Mol- 
loy,  of  Regina,  secretary  of  the  Saskatchewan  bureau  of 
labor.  The  government's  object  is  to  co-ordinate  all  the 
agencies  for  the  re-establishment  of  the  returned  soldiers  in 
civil  life,  and  it  is  urged  that  unless  employers  patronize 
these  new  offices,  and  secure  their  help  through  this  chan- 
nel,   they    cannot    be    efficient. 

.AccordTng  to  the  statement  of  Hon.  Arthur  Meighen, 
Minister  of  the  Interior,  at  a  Board  of  Trade  banquet  in 
Winnipeg,  recently,  it  is  the  intention  of  the  government  to 
expend  $20,000,000  on  public  works  and  $60,000,000  on  rail- 
ways during  the  coming  year.  Of  the  appropriation  for  pub- 
lic works,  $12,000,000  is  to  be  used  for  buildings,  and  about 
$6,000,000  on  rivers  and  harbors,  leaving  about  $2,000,- 
000  for  minor  work,  such  as  roads  and  bridges,  and 
monuments.  Of  the  $12,000,000  for  public  buildings,  $5,- 
000,000  will  be  expended  on  new  construction,  and  $".- 
000,000  on  repairs  and  maintenance.  Half  of  the  amount 
set  aside  for  the  railways  will  be  used  for  the  build- 
ing or  purchase  of  equipment,  including  4,000  freight  cars, 
and  the  balance  is  to  be  expended  on  betterments  and  new 
construction.  The  new  construction  will  be  confined  almost 
wholly  to  the  completion  of  branches  on  which  work  had 
previously  reached  an  advanced  stage  and  had  been  held  in 
abeyance  owing  to  the  war.  No  absolutely  new  ventures  arc 
to  be  undertaken  in  connection  with  the  railroads. 


Personals         •, 

Hon.  T.  H.  Johnson,  attorney-general  for  Maniliil)a,  has 
been  elected  president  of  the  Jcflferson  Highway  .Associa- 
tion. The  Jefferson  Highway  extends  from  Winnipeg  li' 
New  Orleans  and  it  is  planned  to  make  it  a  first  class  auto 
mobile  road  for  the  entire  distance.  The  association  has 
been  invited  to  hold  its  annual  meeting  next  July  in  Win- 
nipeg, and  it  is  probable  the  invitation  will  be  accepted. 

Mr.  C.  A.  Bogert,  retiring  president  of  the  Toronto 
Board  of  Trade,  does  not  consider  there  are  very  great  pros- 
pects of  development  in  the  shipbuilding  industry  in  Can- 
ada. In  his  annual  presidential  address  recently,  he  said: 
"Ship1)uilding  conditions  in  this  country  do  not  compare  fav- 
orably with  those  prevailing  in  either  Great  Britain  or  other 
European  centres.  The  enormous  tonnage  being  launched 
all  over  the  world  will  soon  overtake  the  demand  and,  with 
rates  decreasing  in  consequence  returns  on  the  original  in- 
vestment of  capital  will  be  wholly  inadequate.  Let  us  hope 
that  conditions  may  so  change  that  our  shipyards  will  even- 
tually be  able  to  operate  on  a  basis  that  will  be  reasonably 
profitable. 


Obituary 

Mr.  F.  W.  Pennock.  who  for  the  past  eighteen  months 
has  acted  as  electrical  engineer  to  the  Imperial  Munitions 
Board,  has  rejoined  the  R.  E.  Clegton  Company,  Montreal, 
whose  business  has  recently  been  incorporated  under  the 
name  of  Cleaton  Company  (Canada)  Limited,  and  will  act  in 
the  capacity  of  general  manager. 

A  very  large  circle  of  friends  in  Vancouver  and  district 
received  with  lively  exprisssions  of  sorrow  the  news  that 
William  A.  MacLennan,  local  manager  of  The  Steel  Com- 
pany of  Canada,  Limited,  had  died  at  Montreal,  on  Sunday. 
January  12,  from  pneumonia,  following  influenza.  Mr.  Mac- 
Lennan, who  had  gone  east  to  attend  a  convention  of  com- 
pany managers,  was  62  years  of  age;  he  leaves  a  widow,  who 
accompanied  him  on  his  trip  East,  and  a  sister,  Mrs.  Fiddler, 
residing  at  Toronto.  He  was  born  at  Whitby,  Ont.,  and  had 
been  a  resident  of  Vancouver  for  about  18  years. 
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Government  Shipbuilding  Gurtailed — What 
is  the  Reason? 

IT  i.s  reported  that  Sir  Thos.  White  has  stated  to 
those  engaged  in  the  shipbuilding  industry  that 
no  more  contracts  for  ships  would  be  awarded 
by  the  government.  But  in  spite  of  this  statement 
it  is  also  said  that  fifteen  contracts  for  ships  have  been 
awarded  by  the  Government  since  the  armistice 
was  signed.  What  is  the  explanation  of  this  situation? 
The  Government  states  that  these  contracts  had  been 
arranged  for  but  not  finally  let,  before  Nov.  11.  It 
was  also  said  that  the  Toronto  shipyards  were  filled 
to  capacity  with  orders.  This  latter  statement  does 
noj:  appear  to  be  substantiated  in  any  way,  as  some 
of  the  shipyards  have  cut  their  staiT  of  workmen  and 
are  contemplating  a  complete  shutdown.  Canadian- 
built  ships  have  been  giving  a  good  account  of  them- 
selves both  in  the  hull  and  in  the  machinery  construc- 
tion, and  if  shij)s  are  needed,  why  not  Canadian  ships  ? 
It  is  possible  that  the  Government  does  not  care 
to  commit  itself  to  a  state-owned  ship  policy,  but  it 
must  be  admitted  that  ships  are  badly  needed,  or  will 
be  long  before  they  can  be  built,  and  it  would  ap- 
pear to  be  the  part  of  wisdom  to  prepare  for  this  de- 


mand now,  and  at  the  same  time  render  assistance  to 
many  shipbuilding  companies  who  are  contemplating 
dismantling  their  plants  and  going  out  of  business. 
We  cannot  see  established  industries  go  by  the  board 
without  feeling  that  some  one  has  blundered.  Here 
we  are  faced  with  a  problem  of  finding  employment 
for  thousands  of  workers,  and  in  view  of  the  Govern- 
ment's expressed  intention  to  proceed  with  necessary 
construction  work  in  order  to  meet  the  labor  crisis, 
this  sudden  halt  to  the  shipbuilding  programme  ap- 
pears to  be  inconsistent.  From  the  standpoint  of  em- 
ployment alone  the  Government  should  proceed  with 
its  shipbuilding  programme.  We  have  to  find  work 
for  our  unemployed. 

The  construction  of  two  wooden  steamers,  for  in- 
stance, according  to  the  recent  statement  of  the  man- 
ager of  a  large  shipbuilding  industry,  would  provide 
work  for  upwards  of  six  hundred  mechanics  for  about 
ten  months  or  a  year,  and  it  would  be  difficult  to  find 
a  better  investment  for  the  Government  or  one  more 
certain  of  showing  satsifactory  returns.  It  is  evident 
too,  that  few  undertakings  oiTer  so  much  labor  em- 
ployment for  a  similar  expenditure. 

The  shipbuilding  industry  is  facing  a  serious  situa- 
tion and  in  our  opinion  the  Government  should  take 
immediate  steps'  to  see  that  sufficient  contracts  are  let 
and  are  evenly  distributed  so  that  every  yard  in  the 
country  will  have  its  share  of  the  work  and  thus  be 
in  a  position  to  provide  for  its  quota  of  the  unemploy- 
ed. The  demand  for  shipping  in  the  near  future,  if  not 
at  this  very  moment,  will  be  greater  than  the  supply, 
and  if  the  government  does  not  want  to  operate  these 
ships  when  they  are  constructed  they  would  find  a 
ready  sale  for  them  to  private  corporations. 


Road  Building  an  Economic  Safety  Valve 
in  the  Present  Grisis 

ANOTHER  industry,  in  a  class  similar  to  the 
shipbuilding  industry  as  a  labor  absorber  at 
a   comparatively   low  capital    expenditure,    is 
road  building.    There  is  scarcely  another  in- 
dustry in  which  the  percentage  of  labor  cost  is  so  high 
as  in  the  construction  of  roads. 

That  good  roads  have  become  a  vital  necessity  in 
Canada  was  fully  evidenced  at  the  recent  convention 
held  in  Ottawa  under  the  auspices  of  the  Eastern  On- 
tario Good  Roads  Association.  Urgent  as  is  the  need 
for  good  roads  in  Canada,  more  urgent  is  the  need, 
and  immediate  need,  of  employment  for  our  rapidly 
increasing  army  of  unemployed.  The  government  has 
placed  itself  on  record  as  favoring  the  expenditure  of 
public  money  on  necessary  public  improvements  in 
order  to  mitigate,  to  as  great  an  extent  as  possible, 
this  serious  situation.  In  roadway  construction  we 
have  a  most  necessary  public  improvement  in  which 
an  exceedingly  large  percentage  of  the  money  invested 
will  be  spent  in  labor.  It  would  appear  to  be  difficult 
to  find  a  more  suitable  public  improvement,  all  things 
considered,  for  the  Government  to  undertake. 

During  the  recent  Good  Roads  Convention  at  Ot- 
tawa, the  Hon.  J.  D.  Reid,  Minister  of  Railways  and 
Canals,  stated  definitely  that  Government  financial  aid 
for  the  building  of  roads  would  be  forthcoming.  What 
percentage  of  the  cost  would  be  assumed  by  the  Gov- 
ernment would  have  to  be  determined  later  by  par- 
liament, but  in  view  of  the  fact  that  this  is  the  first 
time  the  Government  has  committed  itself  to  this  pol- 
icy, it  is  very  gratifying,  and  we  trust  that  the  efiforts 
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of  all  interested  in  good  roads  as  well  as  those  interest- 
ed in  the  unemployment  ])roblcm  will  spare  no  eflfort 
in  getting  the  programme  under  way  at  as  early  a  date 
as  ])ossiI)l('. 


Fifth  Annual  Conference  of  County  Road 

Superintendents  and    Engineers  to  be 

Held  in  the  Parliament  Buildings, 

Toronto,  March  3,  4  and  5 

TIIR  date  of  the  I'ifth  Annual  Conference  on 
Road  Construction  for  County  Road  Superin- 
tendents and  ICngineers,  under  the  auspices  of 
the  Ontario  Department  of  Public  Highways, 
has  been  fixed  for  March  3,  4  and  3.  Next  to  the  bene- 
fit derived  from  personal  experience  is  that  obtained 
from  association  with  others  engaged  in  the  same 
work,  meeting  like  conditions,  and  confronted  with 
similar  ])roblems.  In  the  improving  of  highways  this 
is  particularly  true.  The  end  striven  for  1)y  all  is  the 
same,  namely,  smooth,  hard,  attractive  roads,  the  cost 
being  commensurate  with  the  service  rendered.  The 
means  whereby  this  end  is  reached  vary  widely.  Traf- 
fic conditions  in  different  localities  are  not  the  same; 
soil  and  climate  are  not  uniform  over, extended  areas; 
still  greater  dififerences  are  found  with  respect  to  na- 
tural materials  available  for  road  construction,  all  of 
which  necessitate  variation  in  the  methods  of  con- 
struction. 

In  order  that  those  engaged  in  the  improvement  of 
Ontario's  roads  may  discuss  the  numerous  phases  of 
the  work  in  which  they  are  engaged  the  Department 
has  arranged  for  them  to  meet  in  annual  conferences. 
Owing  to  the  close  relationship  which  exists  between 
the  county  and  township  road  superintendents  and  the 
engineers  of  the  Departemnt  of  Public  Highways  in 
connection  with  the  administration  of  the  highway 
laws  of  the  Province,  it  is  evident  that  such  meetings 
prove  invaluable  in  carrying  out  a  general  scheme  of 
road  improvement.  Uniformity  of  method  and  organ- 
ization throughout  the  Province  is  desi'"able  as  far  as 
possible,  and  to  this  end  it  is  advisable  that  the  en- 
gineers of  the  Department  be  familiar  with  conditions 
in  the  counties  and  townships,  and  that  the  su])erin- 
tendents  and  engineers  should  know  the  views  of  the 
Department. 

The  subjects  on  the  programme  will  be  introduced 
by  short  addresses  from  engineers  and  superintend- 
ents who  are  familiar  with  the  topics  on  which  they 
speak.  Each  address  will  be  followed  by  a  short,  in- 
formal discussion,  with  a  view  to  securing  an  inter- 
change of  ideas  among  those  present.  Since  the  bene- 
fit to  be  derived  is  in  projjortion  to  the  amount  of  dis- 
cussion and  the  numbers  taking  ])art,  each  member 
.should  come  prepared  to  ask  c|uestions,  to  describe 
past  experience,  and  should  consider  himself  personal- 
ly responsible  for  the  success  of  the  meetings. 

In  addition  to  a  large  su])ply  of  lantern  slides,  the 
De])artment  has  made  a  series  of  motion  pictures  il- 
lustrating different  phases  of  road  construction  and 
the  laying  of  various  types  of  surfaces.  These  pictures 
will  be  used  in  connection  with  the  discussion  of  the 
subjects  with  which  they  are  connected. 

Rvery  county  and  township  road  superintendent 
and  engineer  is  strongly  urged  to  attend  all  sessions 
of  the  conference.  Past  experience  has  shown  that 
each  meeting  brings  forth  discussions  in  which  every 
mad  builder  should  be  interested. 

The  conference  jirogram   is  outlined  as  follmvs: 


GOOD  ROADS  CONFERENCE  PROGRAM 

M()^■I).\^•,   .M.\I<(  H   ::kl) 
2.nO|).ni, — "Road   Foundations,   Drainage   and   Culverts." 

■  (jco.   Hogarth, 
iCnRiiu'tr  of   Highways,  Ontario   Dcpt.   of   I'liUlic    HiKhways. 
Discussion   introduced  by: — 

Jolin  M.  V'ounK,  C'ounty  Road  Supf.  of  WcllinKton. 
U.    W,    (  liristif.    C'ounty    KiiKi'nci'r   of    IlufTcrin, 
"Earthwork  and   Grading." 
.\.   K.   Mc\icar, 
County  Road  .Superintendent  of  Brant 
Discussion   iiuroduccd  by: — 

S.   McChire.   County   Road   Supt.  of  Carleton. 
I..  A.   I'ardo.  County  Road  Supt.  of  Kent. 


Ti:i',.SDAY.   MAI<(  H    ill  I. 
10. 00  a.m. — "Ontario's  Highway  Organization." 
C.  R.  Whcelock 
'     Cininty  KnKinccr  of  Peel. 
Discussion  intrfxluced  by: — 

G.   R.   Marston.  County  Engineer  of  Norfolk 

"Rock  Excavation,  Quarrying  and  Crushing." 

j.   R.   MctJuiKKe. 

County  Road  Superintendent  of  Renfrew. 

Discussion  introduced  by: — 

R.   H.   Fair,   County   Road   Supt.   of  Frontcnac. 
K.    R.    Blackwell,    County     Engineer    of     Leeds    and 
(ircnvillc. 
2.M)  p.m. — "Snow   Fences  and  Snow  Removal." 

S.  A.  Coniniefordj 
Chief    Engineer,    Toronto-Hamilton    Highway    Commission. 
Discussion  introduced  by: — 

T.  V.  .-\nderson,  County  Road  Supt.  of  Lennox  and 

.\ddington. 
Charles  Talbot.   County   Engineer  of  Middlesex. 
"Permanent  Road  Surfaces" 
K.  C.  Muir. 
.Xsst.    Engineer,    Ontario    Dept.   of   Public    Highways. 
Discussion  introduced  by: — 

D.  T.  Black.  City  Engineer  of  Welland. 

P.  Robertson,  County  Road  Supt.  of  Lincoln. 


VVEDXESD.VY.  MARCH  .5TH. 
!l.:iO  a.m. — "County  Road  Accounts." 
K.  W.  McKay. 
County  Clerk  of  Elgin. 
Discussion   introduced  by: — 

H.  D.  Cleminson.  County  Road  Supt.  of  Pr.  Edward. 
D.  VV.  McBurney,  County  Road  .Supt.  of  Haldimand. 
"Specifications   and   Contracts." 
!■-.  A.  James, 
Engineer  to  the  Toronto  &  York  Roads  Commission.  Toronto 
Discussion   introduced  by: — 

J.  G.  Cameron.  County  Road  Supt.  of  Dundas.  Stor- 

mont  and   Glengarry. 
W.   W.   Brooktield.  County   Road  Supt.   of  Welland. 
:2.on  p.m.— "Stone  and  Gravel  Road  Construction." 
J.   G.   Wilson, 
County   Road   .Superintendent  of  Halton. 
Discussion  introduced  1)y: — 

H.  G.   Bleeckcr.  County   Road  Supt.  of  Hastings. 

Win.  Wattcrs.  County  Road  Su|)t.  of  Lanark. 

"Road  Maintenance." 

F.  A.  Senecal. 

County   Road   Supt.   of   I'rescott   and   Russell. 

Discussion  introduced  by: — 

T.  R.  .\llison,  County  Road  Supt.  of  Wcntwortli. 
G.  F.  Pineo.  County  Road  Supt.  of  Elgin. 


Annual  Meeting  of  Ontario  Good  Roads  Association, 
March  5,  6  and  7 
The  annual  meeting  of  the  Ontario  Good  Roails' 
.Association  will  be  held  in  Toronto,  March  .^,  6  and  7. 
immediately  following  the  Conference  of  County  R<iad 
su|)erintendents  and  Engineers  at  the  Parliament 
Buildings.  This  is  the  seventeenth  annual  meeting  of 
tliis  a-^sociation. 
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Test   of  a  Flat   Slab   Floor,    Western  News- 
paper Union  Building  at  Chicago,  U.S.A. 


By  Arthur  N.  Talbot  and  Harrison  F.  Gonnerman 


THE  Western  Newspaper  Union  Building,  an 
eight-story  reinforced  concrete  structure  located 
in  Chicago,  was  erected  in  the  spring  of  1909,  and 
had  been  in  use  by  a  jjrinting  company  until  1916. 
The  floor  tested  had  been  occupied  by  printing  presses. 

Two  ty]5es  of  floor  construction  were  used  in  the 
building.  The  first  flve  floors  were  slab  and  girder 
type ;  the  sixth,  seventh,  and  eighth  floors  were  Tur- 
ner mushroom  flat  slab  type  (four-way  reinforce- 
ment). The  floors  of  the  building  were  divided  into 
panels  17  ft.  5>4  in.  by  19  ft.  AYz  in.  The  test  was 
made  on  the  sixth  floor.  This  floor  was  designed  for 
a  live  load  of  250  lb.  per  sq.  ft.  and  was  nominally 
85/^  in.  thick..  In  general,  the  thickness  was  greater 
away  from  the  columns  than  in  the  vicinity  of  the 
columns.  The  interior  columns  were  octagonal  in 
form,  24  in.  in  short  diameter  below  the  floor  tested 
and  21  in.  in  short  diameter  above  it.  After  the  test 
was  made,  the  floor  was  broken  into  and  the  location 
and  extent  of  all  laps  and  the  position  of  reinforcing 
bars  with  respect  to  the  surfaces  of  the  slab  were 
found.  Fig.  1  shows  the  arrangement  of  the  reinforce- 
ment found  over  the  test  area,  including  the  position 
of  the  laps. 

The  concrete  in  the  slab  was  1-2-4  mix ;  in  the  col- 
umns 1-1-2  mix  was  used.    The  coarse  aggregate  was 


>         Fig.  1     Arrangement  of  reinforcement  in  test  area 

gravel.  At  the  time  of  the  test  the  building  was  eight 
years  old.  Pieces  of  the  concrete  were  cut  out  from 
the  floor  and  sawed  into  test  prisms  approximately 
5  in.  square  and  16  in.  long;  one  face  of  the  prism  was 
coincident  with  the  upper  surface  of  the  slab.  The  con- 
crete was  taken  from  parts  of  the  slab  which  had  not 
been  highly  stressed  and  which  was  relatively  free 
from  reinforcing  bars  and  cracks.  The  strength  of 
these  test  ])risms  ranged  from  3190  lb.  per  sq.  in.  to 
5460  lb.  per  sq.  in.  and  the  initial  modulus  of  elasticity 

*Abstract  from  Bulletin  No.  106,  issued  by  the  University  of  Illinois. 


from  3,500,000  to  5,100,000  lb.  per  sq.  in.  When  the 
floor  was  broken  up  after  the  test,  a  noticeable  difl^er- 
ence  was  found  in  the  quality  of  the  concrete  in  the 
four  test  panels. 

Steel  coupons  were  cut  from  reinforcing  bars  at 
different  places  in  the  tested  floor.  The  bars  gave  an 
average  yield  point  by  drop  of  beam  of  63,600  lb.  per 
sq.  in.  and  an  average  ultimate  strength  of  101,300 
\h.  per  sq.  in. 

The  Test 

The   method   of   testing   was   similiar   to   that   used 
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Fig.  2.    Location  ofmaincracicsin  uppersidecfslab 

in  previous  buildings  tests.  The  loading  materia!  was 
pig  iron.  The  pig  iron  was  hauled  from  the  freight 
yards  to  the  building  in  auto  trucks.  The  net  weight 
of  each  truck  load  of  iron  was  obtained  by  weighing 
on  a  certified  scale  before  it  was  hauled  to  the  build- 
ing. At  the  building  the  ])ig  iron  was  loaded  on  hand 
trucks,  hoisted  to  the  test  floor  by  means  of  an  elec- 
tric freight  elevator,  and  then  placed  on  the  test  area 
by  hand.  A  record  was  kept  of  the  number  of  truck 
loads  placed  on  each  panel  and  the  total  weight  on 
each  panel  was  obtained  from  the  truck  weights. 
Cracks  in  Slab 
It  was  noted  'before  the  load  was  applied  that  there 
were  numerous  checks  in  the  upper  surface  of  the  slab 
in  the  regions  around  the  column  and  along  the  panel 
edges.  Most  of  these  were  evidently  surface  checks ; 
others  were  tension  cracks  formed  under  previous 
loads.  The  latter  opened  upon  the  application  of  load. 
Fig.  2  gives  the  location  of  the  more  important  cracks 
on  the  upper  side  of  the  slab  which  either  opened  or 
formed  under  the  test  load.  These  cracks  were  all 
open  cracks — much  more  marked  than  hair  cracks. 
Under  the  load  of  913  lb.  per  sq.  ft.  they  ranged  in 
width  from  0.02  to  0.06  in.  These  cracks  show  the  re- 
gions of  high  tensile  stress  in  the  top  of  the  .slab.  The 
main  cracks  at  the  columns  were  generally  at  or  near 


128 


TTIR   CONTRACT   RECORD 


February  12,  1919 


the  edges  of  the  column  capital ;  they  branched  out 
to  join  the  cracks  extending  along  the  panel  edges  be- 
tween the  columns.  The  cracks  at  the  capitals  of  the 
columns  bordering  the  loaded  area  were  fully  as  wide 
as  those  at  the  capital  of  the  central  column.  The 
cracks  along  the  panel  edges  were  generally  as  pro- 
nounced as  those  around  the  capitals. 

Fig.  3  shows  the  location  of  the  more  important 
cracks  on  the  lower  side  of  the  slab  in  panels  A  and  C, 
the  panels  in  which  the  principal  tension  gauge  lines 
on  the  lower  side  of  the  floor  were  placed.  In  panels 
B  and  D,  in  addition  to  those  noted  in  the  figure,  there 
were  cracks  over  the  panels  in  positions  similar  to 
those  noted  in  panels  A  and  C.  In  panel  D  the  cracks 
were  not  so  wide  nor  so    numerous    as  in   the  other 
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Pig.  3.    Location  of  main  cracks  In  lower  side  of  slab 

panels,  even  at  the  maximum  load.  Panel  B  had  larger 
and  more  numerous  cracks  than  the  other  panels. 
Most  of  the  cracks  on  the  lower  side  of  the  slab  were 
found  in  bands  extending  in  rectangular  directions. 
In  a  small  area  at  the  panel  centres  cracks  extended 
in  diagonal  directions.  In  a  small  area  at  the  panel 
centres  cracks  extended  in  diagonal  directions.  No 
cracks  or  checks  had  been  noted  on  the  lower  side 
of  the  slab  before  loading  was  begun.  The  first  hair 
cracks  here  were  observed  at  a  load  of  234  lb.  per  sq. 
ft.  At  a  load  of  425  lb.  per  sq.  ft.,  the  cracks  were 
fairly  well  defined  and  for  higher  loads  they  gradu- 
ally opened  up  and  extended.  The  main  cracks  on  the 
lower  side  of  the  slab  did  not  open  so  much  as  the 
main  cracks  on  the  upper  side  of  the  slab.  The  con- 
struction joint  opened  appreciably  under  tbe  applica- 
tion of  load. 

Upon  the  removal  of  the  load  the  cracks  closed, 
giving  the  slab  an  appearance  similar  to  that  which 
it  had  before  the  load  was  applied. 

The  stresses  in  the  east  and  west  rectangular  band 
at  column  22  averaged  about  41,400  lb.  per  sq.  in.  The 
stresses  in  the  north  and  south  rectangular  band  at 
column  22  ranged  from  23,700  lb.  per  sq.  in.  at  the 
edge  of  the  column  capital  to  40,500  lb.  per  sq.  in.  at 
gauge  lines  near  the  edge  of  the  band  on  either  side 
of  the  column.  The  bars  in  this  band  were  lapped  at 
column  22,  the  bars  ending  about  80  inches  north  and 
south  of  the  column  centre.    It  will  be  noted  that  at 


the  gauge  lines  near  the  edges  of  the  rectangular  bands 
the  stresses  were  greater, than  in  bars  at  the  middle 
of  the  band.  In  bars  outside  the  loaded  area  and  near 
the  edgp  of  a  rjectangular  band  stresses  were  found 
as  great  as  6000  lb.  per  sq.  in.  It  is  evident  that  por- 
tions of  the  slab  outside  the  loaded  area  contribute<l 
measura1)ly  to  the  resistance  dcvcloijcd  in  the  slab. 
Stresses  in  Reinforcing  Bars  in  Lower  Side  of  Slab 

On  the  lower  side  of  the  slab  the  greatest  stresses 
were  found  in  the  bars  of  the  rectangular  bands.  At 
the  maximum  load  stresses  from  24,300  to  30,000  lb. 
per  sq.  in.  were  observed  in  rectangular  bands  within 
the  loaded  area.  In  the  one  which  had  30  Ijars  instead 
of  the  usual  15,  stresses  from  18,000  to  21,000  lb.  per 
sq.  in.  were  found. 

The  stresses  in  the  rectangular  bands  at  the  edge 
of  the  loaded  area  varied  from  5,100  lb.  per  sq.  in.  in  a 
bar  outside  the  loaded  area  to  22,500  lb.  per  sq.  in.  in 
a  bar  inside  the  loaded  area.  At  one  gauge  line  out- 
side the  loaded  area  and  near  the  edge  of  the  band 
a  stress  of  15,600  lb.  per  sq.  in.  was  found. 

The  stresses  in  the  diagonal  bands  in  the  region 
of  the  centre  of  the  panels  were  smaller  than  those  in 
b-irs  of  the  rectangular  bands  in  the  region  between 
■•olumns.  The  stresses  in  diagonal  bars  at  gauge  lines 
away  from  rectangular  sections  which  pass  through 
panel  centres  ranged  from  6,300  to  18,300  lb.  per  sq.  in. 

The  effect  of  position  of  reinforcing  bars  with  re- 
spect to  surface  of  slab  on  the  stress  developed  is  dis- 
cussed in  another  place. 

Strains  in  Concrete 

On  the  upper  surface  of  the  slab  the  greatest  com- 
pressive strains  were  found  at  gauge  lines  along  the 
inner  panel  edges  midway  between  columns.  Strains 
from  0.00089  to  0.00097  in.  per  in.  were  observed  at 
these  gauge  lines.  Assuming  a  modulus  of  elasticity 
of  concrete  of  4,000,000  lb.  per  sq.  in.  and  a  straight- 
line  stress-strain  relation  the  stresses  in  the  concrete 
corresponding  to  these  deformations  would  be  3560 
and  3880  \h.  per  sq.  in.  Strains  as  great  as  000054  in. 
per  in.  (corresponding  stress  in  the  concrete  on  the 
assumption  just  given,  2160  lb.  per  sq.  in.)  were  found 
yt  gauge  lines  at  the  panel  centres. 

The  greatest  strains  in  concrete  on  the  lower  sur- 
face of  the  slab  were  found  close  to  the  edge  of  the 
capital  of  column  22.  The  strains  at  this  column  at 
the  diagonal  gauge  lines  ranged  from  0.0012  to  0.0016 
in.  per  in.  at  the  maximum  load.  These  strains  are  as 
great  as  the  .strains  which  were  found  at  failure  in 
the  tests  of  the  concrete  prisms  cut  from  the  slab ; 
they  represer*:  the  range  in  defc)rmation  at  the  ulti- 
mate load  usually  found  in  compression  tests  of  con- 
cu-te.  Spalling  or  chipping  of  the  concrete  surface  was 
plainly  visible  near  the  edge  of  the  capital  of  column 
22  in  panel  A.  At  rectangular  gauge  lines  near  the 
capita"  of  this  column  a  strain  in  the  concrete  of,0.0014 
in.  per  in.  was  observed.  These  high  deformations  in- 
dicate that  the  concrete  near  the  capital  of  column  22 
wa'.  highly  stres.sed  and  that  at  certain  gauge  lines 
it  was  stressed  to  its  ultimate  strength,  the  action  of 
the  surrounding  concrete  preventing  its  complete  fail- 
ure. 

Near  the  edges  of  the  capitals  of  columns  border- 
ing the  loaded  area  strains  from  0.00054  to  0.0011  in. 
per  in.  were  observed  at  diagonal  gauge  lines,  and 
strains  from  0.00044  to  O.OOaSl  in,  per  in.  at  rectangu- 
lar gauge  lines.  With  a  modulus  of  elasticity  of  con- 
crete of  4,000,000  lb.  per  sq.  in.  the  stresses  correspond- 
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ing  to  these  strains  would  range  from  1760  to  4400  lb. 
per  sq.  in . 

Resisting  Moment  Accounted  for  by  Stresses  in 
Reinforcing 

It  will  be  of  interest  to  find  the  magnitude  of  the 
resisting  moments  developed  in  sections  of  tbe  slab 
and  to  compare  the  values  with  the  bending  moment 
due  to  the  external  forces.  As  the  part  played  by  the 
tensile  stresses  in  the  concrete  is  unknown  and  uncer- 
tain, only  that  part  of  the  resisting  moment  found  by 
using  the  measured  stress  in  the  reinforcing  bars  can 
be  considered.  The  resisting  moment  based  on  the 
tensile  stresses  in  these  bars  may  not  be  expected  to 
account  fully  for  the  bending  moment.  The  two  sec- 
tions considered  will  be  (1)  a  section  across  the  pan- 
els midway  between  columns,  and  (2)  one  along  an 
edge  of  the  panels  parallel  to  the  first  section  but 
skirting  the  part  of  the  periphery  of  the  column  cap- 
itals at  the  corners  of  the  panels.  It  will  be  noted  that 
the  edges  of  the  area  here  considered  are  along  lines 
of  zero  shear,  except  around  the  column  capitals.  The 
external  forces  acting  on  the  row  of  half  panels 
are  the  load  on  the  two  half  panels  and  the  reaction 
or  external  shear  at  the  three  column  capitals.  The 
moment  of  the  couple  formed  by  these  two  external 
forces  will  be  resisted  by  the  numerical  sum  of  the  re- 
sisting moments  developed  in  the  two  sections.  The 
moment  of  the  internal  stresses  at  the  section  of  the 
panel  midway  between  columns  is  referred  to  as  the 
positive  resisting  moment  and  that  at  the  edge  of  the 
panel  as  the  negative  resisting  moment.  The  actual 
distribution  of  these  resisting  moments  along  the  sec- 
tions need  not  be  considered  in  making  the  desired 
comparison. 

Analysis  shows  that,  for  a  uniformly  distributed 
load,  and  round  columns,  the  value  of  the  bending 
moment  for  a  load  two  panels  wide  is  given  quite 
closely  by  the  equation 

M  =  2/8Wh,    [1  —  2/3   c/uy (1) 

for  sections  at  right  angles  to  the  long  way  of  the 
panel,  and 

M  =  2/8WU     [1  —  2/3    c/Uy (2) 

for  sections  at  right  angles  to  the  short  way  of  the 
panel  where 

M  =  bending  moment  for  a  width  of  two  panels 

W  =  load  on  one  panel 

1,     =  long  side  of  an  oblong  panel  measured  from  centre 
to  centre  of  column 

U     =    short  side    of    an    oblong    panel    measured    from 
centre  to  centre  of  column 

c      =  diameter  of  column   capital. 

With  the  load  of  913  lb.  per  sq.  ft.  over  four  panels, 
the  bending  moment  for  a  width  of  two  panels,  as  ob- 
tained by  equations  (1)  and  (2).  is  12,820,000  Ib.-in. 
for  the  long  way  of  the  panels  (resisted  at  north  and 
south  sections)  and  11,060,000  Ib.-in.  for  the  short  way 
(resisted  at  east  and  west  sections). 

The  positive  moment  (the  resisting  moment  at  the 
section  across  the  panels  midway  between  columns) 
and  the  negative  moment  (the  resisting  moment  at 
the  section  at  the  edge  of  the  panels)  together  must 
resist  this  bending  moment.  With  a  condition  of  ends 
of  slab  for  which  the  tangent  to  the  curve  of  flexure 
at  the  edges  of  the  panels  remains  horizontal  when 
the  load  is  applied  (usually  termed  fixed  ends),  the 
condition  assumed  in  the  analysis,  the  positive  moment 
will  be  found  by  analysis  to  be  one-third  of  the  total 
resisting  moment  and  the  negative  moment  two-thirds, 
provided  the  slab  is  uniformly  stiff  throughout.  If  the 
tangents  at  the  panel  edges  deflect  somewhat,  the  posi- 
tive moment  will  be  greater  than  one-third  and  the 


negative  moment  less  than  two-thirds.  In  the  compar- 
isons to  be  made  it  will  be  assumed  that  the  propor- 
tions given  by  analysis  are  one-third  for  the  positive 
moment  and  two-thirds  for  the  negative  moment.  As 
stated,  caluculations  of  the  resisting  moment  develop- 
ed at  sections  of  the  slab  at  the  boundaries  of  the 
loaded  area  as  accounted  for  by  the  observed  stresses 
in  the  reinforcing  bars,  the  results  of  analytical  deter- 
minations of  the  moments  at  sections  at  the  edges  and 
at  the  middle  of  the  loaded  area,  and  the  amount  of 
flexure  in  the  columns  all  go  to  show  that  there  is  lit- 
tle inaccuracy  in   this  assumption   in  the  case  under 


Fig.  4.    View  showing  arrangement  of  reinforcing  at  Column  22 

consideration.  The  analytical  value  of  the  positive  re- 
sisting moment  will  be  termed  the  anlytical  positive 
moment  and  that  of  the  negative  resisting  moment  the 
analytical  negative  moment.  For  the  north  and  south 
sections  the  magnitude  of  these  analytical  moments 
becames  4,270,000  and  8,550,000  Ib.-in.  respectively, 
and  for  the  east  and  west  sections  3,700,000  and  7,400,- 
000  Ib.-in.  respectively. 

In  the  calculation  of  the  resisting  moments  devel- 
oped, lapped  bars  were  considered  as  contributing  to 
the  resisting  moment  wherever  the  bars  extended  be- 
yond the  section  a  sufficient  distance  to  insure  ade- 
quate anchorage  with  respect  to  the  magnitude  of  the 
stress  developed  in  the  bar.  Many  of  the  laps  were 
made  in  such  a  way  tljat  the  additional  section  may 
not  be  expected  to  contribute  much  to  the  resisting 
moment.  As  measurable  stresses  were  found  in  bars 
near  the  edge  of  the  band  outside  the  loaded  area,  they 
were  taken  into  account  in  the  calculations.  The  ring 
rods  around  the  columns  and  the  column  bars  which 
were  bent  out  into  the  slab  were  not  included  in  the 
reinforcement,  for  no  measurements  of  strain  were 
made  on  these  bars.  For  the  diagonal  bars  the  com- 
ponent of  the  stress  was  taken  in  a  direction  at  right 
angles  to  the  direction  of  the  panel  edge.  The  aver- 
age of  the  stresses  at  the  principal  critical  gauge  lines 
was  generally  used.  For  the  bands  at  the  edges  of 
the  loaded  area  the  stresses  were  considered  to  vary 
over  the  band  from  gauge  line  to  gauge  line.  Some 
judgment  had  to  be  used  in  determining  the  stress 
variation  as  well  as  the  availability  of  lapped  bars,  but 
it  is  believed  that  the  assumptions  made  give  results 
well  below  the  actual  resistance  developed  in  the  slab. 
It  should  be  noted  that  the  maximum  stresses  observ- 
ed in  bars  of  negative  moment  were  15  per  cent,  great- 
er than  the  average  of  the  stresses  used  in  computing 
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tlie  resisting  moment  accounted  for  by  these  stresses, 
not  counting  bars  in  hands  near  the  edges  of  the  load- 
ed area,  an(l  similarly  the  maximum  stresses  in  bars 
at  sections  of  [jositive  moment  were  25  per  cent,  great- 
er than  the  average  of  tlie  stresses  used  in  computing 
the  positive  moment.  The  measured  position  of  tlie 
bars  with  reference  to  the  face  of  the  slab  and  the 
measured  thicknesses  of  the  slab  were  used. 

The  reinforcing  bars  are  not  the  only  source  of 
tensile  resistance  in  the  slab;  tensile  strength  of  con- 
crete assi.sts.  It  is  evident  that  at  sections  of  positive 
moment  tension  in  the  concrete  may  make  up  a  con- 
siderable part  of  the  resistance  offered  by  the  slab, 
and  even  at  sections  of  negative  moment  it  may  have 
an  effect.  This  tension  will  be  especially  influential  in 
regions  away  from  cracks.  At  points  of  the  sections 
which  are  outside  the  loaded  area  and  where  the  .stress- 
es in  the  bars  are  small  it  may  be  exi)ected  to  form  a 
not  inconsiderable  part  of  the  total  resisting  moment 
developed.  Of  course,  if  all  panels  were  loaded,  the 
effect  of  tension  in  the  concrete  would  be  much  less, 
since  its  greatest  proportional  effect  is  outside  the 
loaded  area. 

Time  Effect  of  Load  and  Recovery  upon  Removal 
of  Load 

.As  has  been  stated,  two  or  more  sets  of  strain  gauge 
and  deflection  readings  were  generally  taken  after  an 
increment  of  load  had  been  applied,— the  first  set  im- 
mediately after  the  last  of  the  load  had  been  placed 
and  another  set  12  hours  thereafter.  .\  third  set  was 
taken  66  hours  after  the  load  of  913  lb.  per  sq.  ft.  had 
been  applied. 

The  effect  of  time  on  the  strains  in  the  steel  and 
concrete  was  very  small ;  the  reading  in  a  few  of  the 
gauge  lines  increased  slightly  after  12  hours,  not  more 
than  may  be  considered  to  be  within  the  error  of  ob- 
servation. This  was  true  for  both  steel  and  concrete 
even  in  the  most  highly  stressed  places  at  the  maxi- 
mum load  after  a  period  of  66  hours  had  elapsed. 

The  deflection  readings  were  affected  but  little 
through  the  12-hour  period  until  a  load  of  637  lb.  per 
sq.  ft.  was  reached.  At  the  maximum  load  the  increase 
in  deflection  through  the  66-hour  period  was  small. 

Four  days  Were  consumed  in  removing  the  load. 
Four  hours  after  the  last  of  the  load  was  removed, 
readings  were  taken  on  the  gauge  lines  and  deflection 
points,  and  twenty  hours  later  another  set  was  taken. 
The  cracks  in  both  upper  and  lower  .surfaces  of  the 
slab  had  closed  so  that  they  were  not  easily  traced. 
The  recovery  at  the  centres  of  the  panels  was  about 
75  per  cent.;  at  other  points  it  was  generally  greater. 
The  recovery  in  strains  in  steel  and  concrete  was  also 
large.  Even  where  high  stresses  and  open  cracks  had 
been  observed  the  residual  strain  in  the  steel  was  not 
more  than  that  to  be  expected  from  the  lack  of  inter- 
locking of  particles  at  the  cracks.  In  the  region  of  high 
compressive  stress  in  the  concrete  the  recovery  at  the 
principal  gauge  lines  was  75  per  cent  or  more;  in  the 
reinforcing  bars  the  recovery  averaged  about  80  per 
cent.  In  general  the  action  of  the  slab  was  that  of 
concrete  of  high  quality. 

General  Comments 
Although  there  were  differences  in  the  stresses 
and  deflections  found  at  corresponding  points  in  the 
four  loaded  panels,  these  differences  can  generally  be 
accounted  for  by  (1)  difference  in  the  arrangement 
and  number  of  the  reinforcing  bars,  (2)  differences  in 
position  of  the  bars  with  respect  to  the  surfaces  of  the 


slab,  and  (3)  differences  in  strength  and  .stiffness  of 
concrete  in  the  four  panels.  The  large  amount  of  steel 
in  the  region  of  the  column  capitals  bordering  the  load- 
ed area  (where  there  were  two  or  three  bands  lai^ped) 
added  greatly  to  the  stiffness  of  the  slab  in  this  region. 
The  effect  of  this  added  stiffness  was  to  cause  higher 
relative  stresses  to  l)e  developed  at  the  columns  bor- 
dering the  loaded  area,  and  relatively  large  negative 
resisting  moments  were  developed  at  columns  where 
la])ped  bars  were  numerous.  Anoth(|r  effect  of  the 
la])piiig  of  bars  at  columns  and  in  certain  of  the  rec- 
tangular bands  was,  to  decrease  the  deflection  of  the 
slab  in  the  panels  affected  by  the  laps.  Higher  stresses 
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Fig.  5.    Stresses  In  reinforcing  bars  in  pounds  per  fq.  in.  at  load  of 
913  pounds  per  sq.  ft. 

.in  reinforcing  bars  and  greater  deflections  in  the  slab 
were  found  in  the  panels  for  which  the  compression 
tests  showed  weaker  and  less  stiff'  concrete.  Cracks, 
also,  were  wider  and  more  numerous  in  these  panels. 
It  is  apparent  that  the  tensile  resistance  of  the  con- 
crete at  sections  of  positive  moment,  particularly  near 
the  outer  edges  of  the  loaded  panels,  contributed  to 
the  resistance  of  the  slab  even  at  the  maximum  load. 
.Although  the  nominal  thickness  of  the  slab  (8J.2 
in.)  was  less  than  that  required  by  building  regula- 
tions, the  slab  fulfilled  the  common  requirements  for 
compressive  and  shearing  stresses  in  concrete  of  the 
high  (|uality  shown  in  the  tests  of  prisms  taken  from 
the  slai).  'Phe  jirovisions  of  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete  for  bending  mo- 
ments and  working  stresses  in  concrete  of  3,CXX)  lb. 
])er  sq.  in.  strength  give  a  thickness  about  the  same 
as  the  designed  thickness  of  the  slab. 

Summary 

The  following  deductions  have  been  drawn  in  the 
foregoing  presentation  of  the  results  of  the  test: 

(1)  The  tests  of  samples  of  the  concrete  from  the 
slab,  as  well  as  the  hardness  and  toughness  of  the  con- 
crete observed  in  breaking  u|)  the  slab,  indicate  that 
the  concrete  was  of  unusually  good  quality,  and  that 
it  had  high  strength  and  stiffness. 

2.     The  position  of  the  important  cracks  on  both 
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ujipcr  and  lower  sides  of  the  slab  may  be  expected  to 
indicate  the  region  of  high  tensile  stresses  in  the  rein- 
forcing bars ;  it  is  also  an  indication  of  the  general 
action  of  the  slab  in  flexure.  The  cracks  on  the  u])])er 
side  at  the  load  of  913  lb.  per  sq.  ft.  opened  to  a  width 
of  0.02  to  0.06  in.;  those  on  the  lower  side  were  not 
so  wide.  Upon  removal  of  the  load  the  cracks  closed, 
leaving  the  surfaces  of  the  slab  with  the  appearance 
which  they  had  before  the  load  was  applied. 

(3)  For  reinforcing  bars  in  the  upper  side  oi  the 
slab  in  the  regions  of  negative  moment,  the  stresses 
in  bars  of  diagonal  bands  were  greater  than  those  in 
bars  of  rectangular  bands,  a  stress  of  57,300  lb.  per 
s(|.  in.  being  observed  in  a  diagonal  bar  and  one  of 
42,000  lb.  per  sq.  in.  in  a  rectangular  bar  at  the  maxi- 
mum load. 

(4)  For  reinforcing  bars  in  the  lower  side  of  the 
slab  in  the  regions  of  positive  moment,  the  stresses  in 
bars  of  rectangular  bands  were  greater  than  those  in 
bars  of  diagonal  bands  even  though  the  former  were 
farther  above  the  lower  surface  of  the  slab  than  the 
latter ;  in  the  one  ap])arent  exception,  the  presence  of 
laps  doubled  the  usual  number  of  bars. 

(5)  On  the  upper  surface  of  the  slab  the  greatest 
compressive  strains  were  found  at  gauge  lines  along 
the  inner  ])anel  edges  midway  between  columns,  rang- 
ing from  0.0009  to  nearly  0.001  in.  per  in.  at  the  max- 
imum load  ;  at  the  centres  of  the  panels  values  about 
half  as  great  were  found.  On  the  lower  surface  the 
greatest  strains  were  found  at  the  middle  column  : 
these  ranged  from  0.0012  to  0.0016  in.  per  in.,  values 
which  are  as  great  as  the  strains  found  at  failure  in 
the  tests  of  the  concrete  prisms  cut  from  the  .slab  and 
as  great  as  are  ordinarily  found  in  compression  tests 
of  concrete  at  the  ultimate  load. 

(6)  The  observed  stresses  in  the  reinforcing  bars 
accounted  for  about  90  i)er  cent,  of  the  analytical  ne- 
gative moment  and  about  70  ])cr  cent  of  the  analyti- 
cal positive  moment,  as  given  by  the  methods  used. 
It  should  be  noted  that  the  observed  stres.ses  used  are 
average  stresses  over  the  gauge  length,  and  the  stress 
at  a  crack  may  be  expected  to  be  greater  than  the 
average  over  the  gauge  length.  It  may  be  noted  that 
the  sum  of  the  positive  and  negative  moments  account- 
ed for  by  the  measured  stresses  in  the  reinforcing 
bars  has  almost  the  same  value  as  the  sum  of  the  posi- 
tive and  negative  moments  recommended  by  the  Joint 
Committee  on  Concrete  and  Reinforced  Concrete,  and 
that  the  negative  moments  .so  accounted  for  are  about 
113  per  cent,  and  the  positive  moments  about  73  per 
cent,  of  the  moments  recommended  by  this  committee. 
In  making  a  comparison  with  methods  used  in  design- 
ing it  should  be  borne  in  mind  that  the  principal  max- 
imum stresses  were  from  15  to  25  per  cent,  greater 
than  the  average  stresses  which  were  used  in  comput- 
ing the  resisting  moments  accounted  for  by  the  .stress- 
es in  the  bars;  in  designing,  a  uniform  stress  over  the 
section  is  assumed- 

(7)  The  action  of  the  floor  slab  under  test  .should 
give  added  confidence  in  the  suitability  and  reliability 
of  the  flat  slab  as  a  load-carrying  .structure. 


Hydrated  lime  was  recently  written  into  the  spe- 
cifications for  the  new  Turkey  Creek  concrete  sewer 
to  bQ  erected  at  Kansis  City,  Mo.,  to  ccst  $1,100,000. 
There  are  47,367  cubic  yards  of  1-2-4  concrete  with 
7^  per  cent,  of  hydrated  lime.  Approximately  1,000 
tons  of  hydrated  lime  being  required. 


Col.  C.  H.  Mitchell,  C.M.G.,  D.S.O. 

President  Falconer  has  just  announced  the  ap- 
pointment of  Col.  C.  H.  Mitchell  as  Dean  of  the 
Faculty  of  Applied  Science  &  Engineering  of  the 
University  of  Toronto.  Col.  Mitchell's  admin- 
istrative ability  has  been  one  of  the  outstanding 
features  of  the  war.  He  is  still  in  France  and 
will  not  reach  Canada  until  about  the  middle  of 
May,  when  he  will  immediately  take  over  the 
duties  of  his  new  position,  succeeding  Dean  Ellis, 
who  retires  on  pension.  His  appointment  will 
meet  with  universal  approval. 


Among  other  economic  discoveries  in  (jermany  is 
a  process  for  riiaking  a  cement  substitute,  worth  while 
noticing.  It  is  claimed  that  common  building  lime  is 
so  treated  that  it  has  the  same  quality  as  cement  in 
hardening  in  water.  The  new  material  has  been  ex- 
tensively used  in  smaller  residences,  has  been  found 
much  cheaper  than  cement,  and,  if  reports  are  correct, 
seems  to  prove  a  valuable  and  cheap  substitute  for 
cement. 


The  executive  of  the  Provincial  Carpenters  of  Al- 
berta recently  des])atched  a  telegram  to  the  Acting 
Premier,  Sir  Thomas  White,  informing  the  (iovern- 
ment  that  there  are  200  carpenters  idle  in  Calgary,  150 
in  lulmonton,  40  in  Medicine  Hat,  45  in  Lethbridge, 
and  many  more  throughout  the  province.  They  made 
a  direct  enquiry  as  to  what  the  government  proposed 
to  do  to  give  these  workmen  em])loyment. 


.\  plan  has  been  suggested  by  Sir  Sam  Hughes  for 
the  erection  of  a  national  memorial,  at  the  expense  of 
the  country  at  large,  in  every  county  or  municipalit)' 
for  Canada's  war  veterans  and  war  victims. 
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The  Bridge  Engineer  and  the  Architect 


By  Frank   Barber  t 


AN  article  apiiearcd  in  your  journal  in  its  issue 
of  November  6th  last,  on  "Reinforced  Concrete 
Bridffcs  and  their  Architectural   Treatment," 
hy  Mr.  F.  G.  Engholm,  and  the  present  writ- 
ing is  in  response  t(3  a  re(|uest  by  the  editor  that  the 
writer  discuss  Mr.  Kngholm's  article. 

Most  ponti.sts  will  agree  with  Mr.  Engholm's  re- 
marks as  to  decorative  surface  treatment  of  concrete 
by  exposing  the  aggregates.  Some  will  go  farther  and 
condemn  the  smooth  mortar  surface  which  has  been 
used  so  extensively  by  nearly  all  bridge  engineers  (in- 
cluding the  writer)  as  generally  unsuitable.  The  color 
of  cement  motar  is  cold,  drab  and  dirty.  Moreover,  it 
is  not  a  "true"  finish.  The  mortar  which  has  been 
spaded  to  the  surface  and  rubbed  smooth  is  only  skin 
deep  and  gives  a  poor  indication  of  concrete  which 
con.sists  for  the  most  part  of  sand  and  stone. 

The  writer  warmly  approves  Mr.  Engholm's  desire 
that  the  bridge  builder  should  make  use  of  subdued 
color  effects  as  was  done  in  many  great  architectural 
works  in  times  past.  This  may  be  attained,  for  in- 
stance, by  exposing  the  aggregates,  mentioned  above, 
and  by  the  use  of  burnt  clay  products  which  Mr.  Eng- 
holm  also  approves. 

However,  it  would  be  difficult  to  reconcile  every 
day  experiences  with  some  of  Mr.  Engholm's  state- 
ments. I  shall  not  try  to  controvert  his  statement 
that  "the  use  of  masonry  for  bridges  must  now  be  re- 
garded as  a  thing  of  the  past."    It  would  be  too  cruel. 

Mr.  Engholm  attempts  to  show  why,  as  he  says, 
the  majority  of  designers  in  concrete  fail  to  create 
anything  worth  while,  as  follows: 

1.  "Their  inability  to  understand  the  scientific  and 
working  spirit  of  concrete. 

2.  "The  lack  of  that  knowledge  to  furtherance  of 
thought  in  terms  of  concrete. 

3.  "The  impossibility  of  abandoning  the  knowledge 
they  have  already  acquired  in  building  with  other 
materials." 

Mr.  Engholm  adds  that  "with  the  perfect  know- 
ledge of  these  three  points  a  thing  of  beauty  will  re- 
sult" ;  and  again,  "there  are  still  those  first  three  points 
which  should  stand  and  in  themselves  create  a  beauti- 
ful bridge." 

I  have  turned  these  .statements  upside  down  and  in- 
side out.  Finally  I  have  turned  all  negatives  into  posi- 
tives, and  I  believe  this  probably  improves  them  some- 
what. Nevertheless  how  a  designer  with  their  aid 
alone  can  produce  a  beautiful  bridge  is  more  than  ever 
I  can  discern.  I  make  this  confession  well  aware  that 
I  thus  lay  myself  oi)en  to  the  charge  of  a  lack  of  un- 
derstanding. , 

But  whether  or  not  Mr.  Engholm  has  happily  con- 
ceived in  the  above  three  points,  the  "Three  Lamps  of 
(Concrete)  Architecture"  is  not  what  chiefly  inter- 
ests me.  These  could  be  discussed  to  better  advant- 
age and  with  more  authority  by  an  architect.  His  ar- 
ticle, though  differing  in  material,  is  not  very  different 
in  purpose  from  articles  which  have  api)eared  from  time 
to  time  upon  the  general  subject  of  the  aesthetics  of 
bridge  design.  In  such  of  these  writings  as  I  have  in 
mind,  it  is  generally  said  that  too  little  attention  has 

IBrldee  Boeineer,  Toronto 

•"Architecture  and  Democracy,"  by  Claude  Brandon. 


been  paid  by  bridge  engineers  to  aesthetics,  and  some 
rules  for  their  guidance  are  formulated,  and  cuts  are 
given  of  what  are  said  to  be  beautifully  designed  j)ara- 
pets,  piers,  etc.  Sometimes  these  have  been  damned 
by  faint  praise  and  again  they  have  been  hailed  as 
timely  articles  filling  a  long  felt  want.  ,'\t  the  end  of 
a  chapter  on  aesthetics  (Chap.  LI  I.,  Vol.  11,  Bridge 
luigineering)  J.  A.  L.  Wadell  mentions  ^-ome  of  the 
best  of  the  literature  of  this  subject. 

Probably  little  fault  can  be  found  with  mo^t  of  the 
statements  made  in  the  writings  above  mentioned,  but 
the  very  ajipcarance  of  these  articles,  generally  writ- 
ten by  engineers  and  purj)orting  to  show  in  short  sjiace 
how  to  design  bridges  artistically,  seems  to  me  to  in- 
dicate that  bridge  engineers  often  do  not  suflficiently 
recognize  their  limitations.  What  would  be  thought 
of  a  three  or  four  page  article  in  an  engineering  jour- 
nal attempting  to  cover  the  ground  of  bridge  design 
from  an  engineering  point  of  view?  It  would  probably 
not  be  read  by  bridge  engineers  whose  libraries  on 
bridges  scarcely  compass  the  subject.  And  yet  we 
know  of  large  works  on  certain  phases  only  of  bridge 
engineering  in  which  a  short  chapter  is  worked  in  upon 
architecture  with  no  suggestion  that  the  subject  is  not 
adequately  treated.  Just  so  one  may  see  a  page  or  two 
in  an  engineering  handbook  on  first  aid  to  the  injured. 
It  is  true  that  the  structural  engineer  has  not  al- 
ways been  his  own  architect,  but  he  has  often  called 
in  an  architect  to  hang  a  frosting  of  style  upon  a  de- 
sign whose  form  is  already  decided  upon.  I  believe 
that  this  is  a  foolish  practice  and  the  consequent  divid- 
ed consciousness  and  lack  of  unity  must  result  in 
failure. 

Speaking  of  the  architectural  designer  of  buildings 
and  the  structural  engineer,  Claude  Bragdon  says : 
*"For  the  most  part  there  is  a  difference  of  intention 
between  the  engineer  and  the  designer ;  they  look  two 
waj's,  and  the  result  of  their  collaboration  is  a  flat  and 
confused  image  of  the  thing  that  should  be,  not  such 
as  is  produced  by  truly  binocular  vision.  This  differ- 
ence of  aim  is  largely  the  result  of  a  difference  of  edu- 
cation. Engineering  science  of  the  sort  which  the  use 
of  steel  has  required  is  a  thing  unprecedented  ;  the  en- 
gineer cannot  hark  back  to  the  past  for  help,  even  if 
he  would.  The  case  is  different  with  the  architectural 
designer ;  he  is  taught  that  all  the  best  .songs  have 
been  sung,  all  the  true  words  spoken.  The  Glory  that 
was  Greece,  and  the  Grandeur  that  was  Rome,  the  ro- 
mantic exuberance  of  Gothis.  and  the  ordered  restraint 
of  Renaissance  are  so  drummed  into  him  during  his 
vears  of  training  and  exercise  so  tyrannical  a  spell  over 
his  imagination  that  he  loses  the  power  of  clear  and 
logical  thought  and  never  becomes  truly  creative." 

This  practice,  of  calling  in  the  architect  almost  as 
an  afterthought,  has  sometimes  al.so  resulted  in  a  more 
costly  bridge  than  the  engineer,  if  left  to  his  own  de- 
vices, would  have  designed,  and  has  at  least  had  a 
share  in  fostering  the  belief  sometimes  held  by  the 
bridge  builder  that  an  artistic  structure  must  neces- 
sarily cost  much  more  than  one  which  is  merely  strong 
and  durable.  Now  nature  does  not  waste  material  nor 
does  she  make  things  ugly  by  making  them  strong  and 
durable,  efficient  and  fitting.  Nature  here  shows  what 
is  possible ;  and  indeed  beauty  of  proportion,  after  it 
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has  been  attained,  as  in  the  Doric  column,  can  often  be 
justified  by  mathematics. 

This  is  an  age  of  speciahzation,  the  result  of  neces- 
sity, and  I  can  see  no  reason  why  engineer  and  archi- 
tect may  not  efficiently  collaborate'  in  the  design  of  a 
bridge.  But  they  must  understand  one  another  and 
there  must  be  no  confusion  of  aims.  -They  must  be  in 
ideal  agreement. 

The  function  of  the  bridge  engineer,  as  I  under- 
stand it,  is  to  make  his  structures  safe,  efficient,  dur- 
able and  economical.  To  this  end  he  must  solve  many 
problems  connected  with  loadings  and  traffic,  and  fu- 
ture traffic,  sometimes  on  two  levels,  ramps,  grades, 
clearances  by  land  and  water,  land  damages,  founda- 
tions, ice  and  freshets.  Generally  his  preliminary  stud- 
ies will  show  that  all  his  problems  may  be  solved  by 
several  different  forms  of  structure  in  the  most  avail- 
able materials.  Or  to  put  it  in  another  way,  several 
diiTerent  engineers  would  solve  a  given  problem  by 
structures  of  as  many  diliferent  forms.  Moreover,  no 
form  will  be  quite  fixed  and  unchangeable,  it  will  have 
some  elasticity. 

It  is  for  the  architect,  as  I  see  it,  to  take  the  not 
inelastic  structure  of  the  engineer,  and  make  it  expres- 
sive of  its  purpose ;  expressive  as  a  whole,  within  the 
economical  limits  of  possible  range  of  form,  and  ex- 
pressive in  its  parts.  The  architect  must  take  the  en- 
gineer's structure  and  dramatize  it.  It  is  the  primary 
duty  of  the  architect  to  make  the  structure  truthful.  A 
form  which  admits  of  no  explanation  cannot  be  beau- 
tiful. A  three-hundred-foot  arch  must  show  its  size, 
even  without  waiting  for  the  passage  of  a  car  to  give 
it  scale ;  a  post  must  look  like  a  member  in  compres- 
sion, not  like  a  tie.  And  if  truth  is  found.  Beauty  will 
be  there  peeping  around  the  corner.  Truth  and  Beauty 
cannot  be  separated,  they  arc  wedded. 

A  large  part  of  the  architect's  education  consists  in 
the  training  of  the  eye  to  subtleties  and  beauties  in 
color,  form,  and  ornament,  to  which  the  average  en- 
gineer is  a  stranger.  This  is  a  qualification  not  to  be 
despised.  Sometimes  the  application  of  certain  ab- 
stract principle  of  design  and  proportion  on  the  part 
of  the  architect,  to  an  engineer's  design  may  spell  the 
difference  between  an  effect  which  is  more  or  less  un- 
fortunte  and  one  which  is  fine.  Moreover,  the  archi- 
tect has  a  knowledge  of  the  place,  function,  and  char- 
acter of  ornament — when  ornament  seems  to  be  called 
for —  which  the  engineer  completely  lacks.  I  call  to 
mind  many  instances  of  good  bridges  marred  by  an  at- 
tempt at  architecture  which  is  a  l)etrayal  of  ignorance 
on  the  part  of  the  designer.  These  things  should  never 
be  left  for  the  eleventh  hour  consideration ;  if  engineer 
and  architect  co-operate,  as  I  believe  it  to  be  highly 
desirable  that  they  should,  that  co-operation  .should  be- 
gin at  the  very  beginning,  continue  to  the  very  end, 
and  be  at  all  times  intelligent,  friendly  close. 

When  it  is  suggested  that  the  engineer  should  have 
more  recourse  to  the  architect,  some  structural  en- 
gineers may  feel  like  throwing  the  "tu  qaoque"  at  him 
and  hinting  that  he  often  attempts  structural  prob- 
lems without  adequate  knowledge,  or  perhaps  he  calls 
in  the  engineer  merely  as  a  checker  which  does  not 
give  a  reasonable  chance  to  atttack  the  problem  "de 
novo,"  so  that  the  best  solution  may  be  found.  In  so 
far  as  there  is  any  truth  in  this  it  only  leads  up  by  an- 
other path  to  the  same  conclusion,  namely,  that  there 
should  be  an  understanding  between  engineer  and 
architect. 

T  submit  these  ideas  and  suggestions  to  my  profes- 


sional brothers  with  some  hesitation.  I  am  a  bridge 
engineer  and  cannot  claim  to  have  thought  as  deeply 
upon  the  functions  of  the  architect  as  one  who  has 
si)ent  years  in  their  practical  application.  But  if  a  much 
closer  collaboration  between  the  votaries  of  Art  and  of 
Applied  Science  should  prove  to  be  desirable,  then  I 
confess  that  until  quite  late  years  I  have  been  one  of 
the  greatest  sinners.  For  years  I  designed  bridges  and 
recked  little  or  nothing,  of  the  architect.  On  some 
early  concrete  arches  he  was  shown  the  nearly  finished 
design  and  asked  to  suggest  improvements  or  to  point 
out  possible  faults.  Of  late,  however,  I  have  come  lo 
believe  that  the  architect  is  one  more  "problem"  that 
will  have  to  be  resolved  bv  the  builder  of  bridges 


Mr.   Walter  Davidson,  who  was  re-elected  first 

vice-president    of    Toronto    Builders'    Exchange 

at  last   annual   meeting 


That  the  Canada  Cement  Co.  has  enjoyed  prosper- 
ity during  the  period  of  the  war  is  evidenced  by  the 
following  comparative  figures : 

1918  1914 

Current  Asset.s — 

$5,291,985        $3,713,404 
Current  liabilities — 

634,398  3,220,960 

Working  capital — 

4,657,587  492,444 


Increase  $1,572,581 

Decrease     2,536,562 

Increase     4,165,143 


Out  of  the  1,100  rural  municipalities  in  the  pro- 
vince of  Quebec  fifty  per  cent,  have  taken  advantage 
•of  the  government's  subsidies  and  have  made  the 
necessary  permanent  works  along  roads  to  ensure 
them  the  grant.  This  statement  was  made  by  Mr.  B. 
Michaud,  deputy-minister  of  provincial  public  high- 
ways, at  a  meeting  in  Montreal.  The  government,  he 
said,  favored  gravel  roads,  as  that  kind  was  good  for 
a  foundation  in  case  any  further  work  was  undertaken. 
The  mileage  built  in  a  series  of  years  was  given  as  fol- 
lows:  1912,  115  miles;  1913,  283  miles:  1914,  747:  1915, 
436;  1916,  180;  1917,  150;  1918,  210,  or  a  total  of  2,000 
miles  in  seven  years. 
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Good    Roads    Assured    for    Eastern    Ontario 

An  Enthusiastic  Convention  of  Good  Road    Enthusiasts     Hon.    Dr.  Reid 
Pledges  the  Dominion  Government  to  Supplement  Provincial  Expenditures 


THE  Eastern  Ontario  Good  Roads  Association 
has  taken  a  prominent  part  in  bringing  to  the 
attention  of  the  governments  the  wisdom  and 
necessity  of  co-operation  in  the  building  of  Na- 
tional Highways — first  as  a  national  utility,  and  sec- 
ond, as  a  measure  of  relieving  unemployment  during 
the  period  of  readjustment.  The  convention  of  their 
association,  held  Tuesday  and  Wednesday  of  last 
week,  in  Ottawa,  brought  forth  some  splendid  discus- 


Mr.   William   Findlay,    Past   President 
Eastern  Ontario  Good  Roads  Association 

sions  which  added  materially  to  the  sum  total  of  in- 
formation on  this  important  subject,  and  materially  ad- 
vanced the  good  roads  movement  not  only  in  Eastern 
Ontario,  but  all  over  the  Dominion.  Doubtless  the 
next  important  announcement  was  that  of  Hon.  Dr. 
Reid,  to  the  effect  that  the  Dominion  Government  was 
prepared  to  pay  a  proportion  of  the  cost  of  permanent 
road  construction  in  the  various  provinces,  and  that  a 
programme  covering  five  years'  operations  is  well  on 
the  way  to  completion. 

The  convention  programme  on  Tuesday  consisted 
of  an  Executive  Committee  meeting  at  2  p.m.,  a  Di- 
rectors' meeting  at  3,  and  a  dinner  in  the  Chateau 
Laurier  at  7.  The  directors'  meeting  however  was 
thrown  open  to  the  delegates  and  developed  into  a 
general  discussion  of  the  Good  Roads  movement  in 
the  Eastern  Ontario  townships  with  particular  refer- 
ence to  the  choice  of  route  between  Kingston  and  Ot- 
tawa. 

The  Evening  Banquet 

The  banquet  was  attended  by  some  300  guests,  the 
main  dining  room  of  the  Chateau  Laurier  being  filled. 
Among  the  guests  were  Hon.  Dr.  Reid,  Minister  of 
Railways  and  Canals,  Ottawa;  Hon.  Gideon  D.  Rob- 
ertson, Minister  of  Labor,  Ottawa,  and  from  the  On- 
tario Government,  Hon.  Findlay  Macdiarmid,  Hon. 
Howard  Ferguson,  and  Hon.  Dr.  Preston. 


Mr.  Findlay  Honored 

Following  the  toast  to  the  King,  Mr.  C.  J.  Foy, 
K.C.,  of  Perth,  rose  "to  place  upon  the  programme  a 
number  that  did  not  appear  on  it  as  originally  drawn 
up."  He  said  that  the  president  of  the  Eastern  Ontario 
Good  Roads  Association,  Mr.  William  Findlay,  had 
elected  to  change  his  residence  from  Ottawa  to  To- 
ronto, and  in  doing  so  would  remove  from  the  district 
embraced  in  the  Eastern  Ontario  Good  Roads  Asso- 
ciation. He  therefore  felt  that  it  was  necessary  for 
him  to  retire  from  the  presidency  of  that  body-  Mr. 
Findlay  had  taken  a  prominent  part  in  all  the  activi- 
ties of  the  association.  He  had  officiated  at  its  birth, 
had  been  one  of  the  prime  movers  in  its  organization, 
and  in  -everything  it  had  accomplished  the  influence 
of  his  work  was  apparent. 

The  association  would  miss  Mr.  Findlay  and  would 
suffer  as  a  result  of  his  withdrawal  from  its  activities, 
but  they  felt  they  could  not  permit  the  occasion  to 
pass  without  expressing  to  him  in  a  tangible  way  their 
appreciation  of  his  services  and  the  esteem  in  which 
he  was  held  by  the  entire  membership. 

Mr.  Foy  then  called  upon  Alderman  Denison,  who 
presented  to  Mr.  Findlay,  on  behalf  of  the  association, 
a  silver  electric  percolator  and  rose-wood  serving  table. 
The  gift,  an  especially  handsome  one,  bears  on  a  gold 
plate  the  inscription :  "Presented  to  William  Findlay 


I 


Mr.  C.  J.  Foy,  Member  Kxecutive 

by  the  Eastern  Ontario  Good  Roads  Association,  Feb- 
ruary, 1919." 

Replying,  Mr.  Findlay  modestly  deprecated  the 
suggestion  of  any  such  influence  as  had  been  credited 
to  him.  The  success  of  the  Eastern  Ontario  Good 
Roads  Association  had  not  been  due  to  any  effort  he 
had  made  or  to  the  work  of  the  directors  or  members. 
Rather  was  it  because  of  the  deep  and  widespread  in- 
terest through  Eastern  Ontario  in  the  subject  of  good 
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roads.  This  interest  was  so  keen  that  it  only  required 
a  vehicle  like  the  association  to  crystallize  it  and  make 
it  productive  of  results.  The  association  had  beea  born 
last  year  as  the  result  of  a  sentiment  that  the  roads 
must  be  improved,  but  at  that  time  they  realized  that 
while  the  country  was  at  war  no  labor  or  money  should 
be  devoted  to  anything  aside  from  a  war  purpose. 

There  could  be  no  better  feature  or  any  reconstruc- 
tion programme  than  a  proposal  to  engage  in  the 
building  of  a  system  of  permanent  roads  for  Ontario 
and  for  Canada.  This,  he  thought,  was  the  first  time 
in  the  history  of  good  roads  that  ministers  of  the 
Federal  Government  and  of  one  of  the  Provincial 
Governments  had  sat  at  the  same  table  to  pledge  co- 
operation in  a  road  building  programme,  and  that  in 
itself  was  a  sign  that  the  question  had  assumed  na- 
tional proportions. 

The  provision,  of  good  roads  would  give  employ- 
ment to  men  at  a  time  when  such  public  employment 
is  necessary.  "It  is  a  splendid  way,"  said  Mr.  Findlay, 
"to  take  up  the  slack  in  the  labor  market." 

In  conclusion  Mr.  Findlay  thanked  the  members 
of  the  association  for  their  gift  and  their  good  wishes 
regretted  that  business  demands  required  his  removal 
from  Ottawa,  and  assured  them  that  the  association 
and  its  work  would  always  'occupy  a  position  very  near 
to  his  heart. 

The  "Dominion  Government"  was  proposed  by  Mr. 
S.  L.  Squire,  president  Canadian  Good  Roads  Associa- 
tion, who  coupled  with  the  toast  the  names  of  Hon.  Dr. 
Reid  and  Hon.  Gideon  Robertson.  It  was  the  first  time 
a  toast  of  this  nature  had  been  on  the  toast  list  of  any 
good  roads  association;  It  was  an  honor,  too,  because 
the  Government  of  Canada  enjoyed  the  confidence  of 


A.  M.  Rankin,  M.P.P.,  Member  Executive 

the  people.  In  these  troubled  days  not  many  Govern- 
ments were  seated  safely  in  the  saddle.  Five  years  ago 
Canadians  were  referred  to  as  colonials,  but  their  work 
in  war  had  raised  Canada  to  a  position  of  one  of  the 
younger  nations.  To-day  the  Prime  Minister  of  Can- 
ada was  at  the  peace  conference  in  consultation  with 
the  heads  of  the  nations.  The  speaker  referred  to  the 
three  methods  of  transportation,  by  rail,  by  water,  and 
by  the  highway.  Of  these  the  most  important  was  the 
highway,  and  the  guests  at  the  banquet  were  brought 


together  by  one  common  tie,  the  desire  to  improve  the 
roads  of  the  Dominion  of  Canada,  and  more  particularly 
the  Province  of  Ontario.  He  believed  the  members  of 
the  Dominion  Government  were  prepared  to  co-operate 
in  this  work. 

Hon.  Dr.  Reid. 

Dr.  Reid  complimented  President  Findlay  on  the 

work  he  had  done  in  the  interest  of  good  roads  and  the 

efforts  he  had  put  forth  to  educate  the  people  to  the 

necessity  of  improved   highways.     He  regretted   that 


Mr.    W.    Y.    Denison,    Secretary-Treasurer 

Mr.  Findlay  was  removing  to  another  centre  of  activity. 

The  speaker  made  the  important  announcement  that 
"the  Dominion  Government  intends  to  furnish  its  share 
of  the  money  and  it  is  up  to  the  Provincial  Govern- 
ments to  see  that  the  roads  were  built."  On  behalf  of 
Sir  Thomas  White,  who  was  unavoidably  absent.  Dr. 
Reid  stated  that  the  Minister  of  Finance  was  willing 
to  do  his  share  in  the  developing  of  good  roads  in  Can- 
ada. 

He  also  stated  definitely  that  there  would  not  be  a 
department  of  highways  in  the  Dominion  Government, 
but  that  the  work  would  be  undertaken  by  the  Depart- 
ment of  Railways  and  Canals  (Dr.  Reid's  Department). 
When  it  was  decided  to  take  up  road  building  as  a 
Dominion  measure  he  had  been  instructed  by  the  Cabi- 
net to  get  to  work  immediately  and  come  to  this  asso- 
ciation with  some  recommendation  as  to  what  he 
thought  should  be  done.  He  also  told  of  organizing 
the  highways  branch  and  of  appointing  Mr.  A.  W. 
Campbell  as  commissioner. 

"We  are  busy,"  he  said.  "We  are  on  the  job  and 
will  remain  until  we  have  good  roads  similar  to  those 
in  the  United  States. 

"As  far  as  the  Dominion  Government  is  concerned 
the  question  of  good  roads  has  become  a  live  one.  We 
realize  that  we  must  have  the  best  methods  of  trans- 
portation and  we  know  and  believe  it  is  absolutely 
necessary  to  have  a  complete  systerh  of  highways." 

Dr.  Reid  commented  upon  the  spirit  that  prevailed 
in  the  provinces  towards  good  roads  and  thought  it 
was  a  good  omen  that  the  farmers  and  in  fact  everyone 
in  the  city  and  country,  looked  favorably  upon  pro- 
grammes for  good  road  building. 

In  discussing  the  question  of  mileage  in  Canada,  the 
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speaker  said  he  had  heeii  informed  by  the  Commissioner 
of  Highways  that  there  were  250,000  miles  of  road  in 
Canada.  Several  of  the  provinces  agreed  thai  there 
should  be  classification  of  the  roads. 

Has  Bill  Ready. 

"1  have  a  bill  drawn  up  for  the  House,"  the  speaker 
stated,  "and  I  am  going  to  ])lace  in  that  bill  an  amount 
representing  our  share  of  what  can  be  expended  within 
the  next  five  years  by  the  several  provinces.  1  want  to 
make  the  bill  read  that  we  can  set  aside  an  amount  so 
that  road  building  can  commence  now  and  that  every 
province  will  know  that  the  money  is  available  for  com- 
pfeting  the  roads.  The  amount  of  money  will  be  sufifici- 
ent  to  cover  the  Dominion  Government's  portion.  A 
question  to  be  determined  is  the  i)roportion  of  the 
amount  to  be  spent  in  Canada  that  the  Government 
should  pay. 

"I  am  going  to  urge  and  push  through  the  bill  and 
will  ask  the  Senate  to  pass  it  quickly.  We  feel  that  it 
is  the  work  of  the  Provincial  Governments  to  construct 
the  roads.  All  we  ask  or  propose  to  ask  is  to  have  the 
provinces  submit  plans  so  that  our  engineers  may  be 
satisfied  that  the  roads  to  be  built  will  be  permanent 
roads  and  will  be  of  benefit  to  the  public  for  all  time 
to  come.  I  think  you  gentlemen  may  rest  assured  the 
money  will  be  spent  to  the  very  best  advantage  of  all. 

"The  building  of  highways  will  give  work  to  many 
thousands  and  will,  perhaps,  save  a  lot  of  trouble." 

The  Minister  spoke  of  the  inestimable  advantages 
to  the  communities  of  good  highways  and  said  that  in 
the  Dominion  last  year  there  were  licensed  262,000 
motor  vehicles.  The  whole  cost  represented  about 
$200,000,000,  and  he  estimated  that  the  loss  in  depre- 
ciation through  bad  roads  would  have  built  many  hun- 
dred miles  of  permanent  roads. 

In  conclusion  Dr.  Reid  said  he  would  do  his  best 
to  see  that  all  parts  of  the  Dominion  have  assistance 
from  the  Government.  "Ontario  will  have  good  roads 
and  lots  of  them  within  a  few  years  and  I  wish  the  as- 
sociation every  success." 

Hon.  Mr.  Robinson. 

Hon.  Mr.  Robinson  assured  his  audience  that  wdien 
Dr.  Reid's  good  roads  bill  got  to  the  Senate  it  would 
have  at  least  one  hard  and  fast  supporter.  Good  roads 
were  made  necessary  by  the  growth  of  the  automobile 
traffic  which,  in  Canada,  had  now  reached  the  point 
where  it  represented  5,000,000  horse  power,  as  compar- 
ed with  which  the  Canadian  railways  represented  but 
2,000,000.  Good  roads  would  also  improve  the  condi- 
tions of  the  agricultural  population  and  this  would  be 
of  especial  importance  in  connection  with  inducing  re- 
turning soldiers  to  settle  on  the  land. 

It  would  also  help  to  solve  the  problem  of  unem- 
ployment as  it  would  provide  work  for  a  great  many 
men.  He  suggested  that  the  work  when  started  .should 
be  commenced  as  near  as  possible  to  the  industrial 
centres  where  there  would  probably  be  the  greatest 
amount  of  unemployment. 

Canada's  Duty._ 

Mr.  Robertson  believed  it  was  Canada's  duty  to 
undertake  public  works  as  a  means  of  finding  work  for 
the  idle.  In  this  connection  he  referred  to  the  estab- 
lishment of  employment  bureaus  which  he  believed 
would  be  of  value  in  checking  the  amount  of  idleness. 
In  England  when  four  per  cent,  of  the  population  was 
idle  it  was  deemed  time  to  engage  in  public  works  and 
lie  believed  that  Canada  should  also  engage  in  public 


works  to  furnish  eniidoyment  to  the  men  thrown  out 
of  work  by  the  cessation  of  war.  In  closing,  he  .stated 
that  the  Department  of  Labor  would  be  pleased  at  anv 
time  to  do  anything  in  its  power  to  aid  the  cause  «if 
good  roads. 

The  Ontario  Government. 

Mr.  C.  J.  Foy  proposed  the  "Ontario  Government," 
and  the  Hon.  Findlay  Macdairmid,  Ontario  Minister  of 
Highways,  replied.  He  remarked  that  there  had  been 
much  talk  in  Toronto  recently  of  communing  with  un- 
seen spirits.  He  did  not  know  whether  all  were  on  the 
same  plane  but  he  was  certain  that  all  present  would 
feel  the  influence  of  the  unseen  spirit  of  brevity.  Two 
organizations  had  been  formed  in  Ontario  recently  in 
support  of  good  roads.  The  benefit  of  good  roads  was 
so  obvious  that  it  was  unnecessary  to  discuss  them, 
but  in  view  of  some  criticisms  of  the  Ontario  Govern- 
ment's road  policy,  something  should  be  .said  of  that. 
'J'he  Ontario  Government  had  devoted  its  energies  to 
the  creation  of  market  roads,  leading  from  the  farms 
to  the  market  places  and  now  the  province  had  10,000 
miles  of  such  road.  In  building  good  roads  the  volume 
of  traffic  to  pass  over  them  should  be  foreseen  and  pro- 
vided for.  In  this  connection  he  referred  to  the  Toron- 
to Hamilton  road,  which  it  fir.st  was  proposed  to  build 
of  light  tar  macadam.  The  traffic  to  pa.ss  over  that 
road  was  forseen  and  a  cement  highway  built  which 
would  successfully  stand  up  to  the  traffic  it  would  have 
to  carry.  Figures  of  traffic  over  the  Toronto-Hamilton 
road  taken  at  difTerent  points  showed  from  1,^)00  to 
2,500  vehicles  i)er  day  passing  over  the  road,  a  vindica- 
tion of  the  policy  adopted  in  its  construction. 

The  automobile  in  Ontario  was  no  longer  a  luxury. 
In  this  province  there  are  100,000  cars  and  S.OOO  trucks. 
Of  the  cars  84,000  were  under  25  horse  power,  showing 
that  they  were  used  for  lighter  business  and  not  for 
pleasure  alone. 

The  use  of  motor  trucks  would  increase  as  they 
were  found  the  cheapest  means  of  transporting  gootls 
on  a  short  haul,  therefore  roads  must  be  built  to  ^t.ind 
that  traffic. 

The  Provincial  Government  has  decided  that  the 
best  solution  of  the  road  problem  must  l)e  by  the  crea- 
tion of  a  provincial  .system  of  highways  for  the  traffic 
over  the  roads  would  be  too  heavy  for  the  ordinarx- 
type  of  road  construction. 

Mr.  Macdairmid  also  considered  the  case  from  the 
tourist  standpoint.  In  Maine  tourist  travel  was  worth 
$25,000,000  per  year.  France,  Switzerland  and  other 
European  countries  had  found  the  tourist  business  pro- 
fitable and  good  roads  added  to  the  rugged  Canadian 
scenery  and  wonderful  climate  would  jjrovide  a  most 
attractive  programme  for  tourists. 

As  to  the  Ottawa-Prescott  road  he  thought  the  en- 
terprise one  in  which  Ottawa  had  every  reason  to  be 
keenly  interested  for  at  one  end  was  one  of  the  most 
beautiful  cities  on  the  continent  and  at  the  other  30,- 
000,000  people.  Much  preliminary  work  had  been  done 
by  the  Ontario  Government  in  regard  to  the  Ottawa- 
Prescott  road.  The  Government  had  also  taken  over 
the  road  from  Toronto  to  Whitby,  and  from  Mamilton 
to  Grimsby.  Turning  to  the  work  done  in  the  w^ay  of 
making  grants  to  counties  for  road  ])urposes  he  showed 
that  uiuler  the  Highway  Act.  $3,100,000  had  been  paid 
in  such  grants. 

He  felt  that  all  present  would  welcome  the  an- 
nouncement of  Hon.  Dr.  Reid  and  said  that  nothing 
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more  could  be  expected  from  the  Dominion  Govern- 
ment. 

The  Farmer's  Objection. 

The  Minister  then  referred  to  the  resolution  passed 
by  the  United  Farmers  of  Ontario  opposing  the  con- 
struction of  motor  highways  for  the  millionaires,  and 
another  resolution  passed  by  an  organization  near  Lon- 
don, Ontario,  asking  for  delay  in  road  building  because 
of  the  high  cost  of  materials.  He  did  not  believe  those 
resolutions  were  justified,  for  it  appeared  to  him  that 
if  ever  energetic,  aggressive  action  was  justified  it  was 
now.  Canada  owed  a  duty  to  men  who  had  gone  over- 
seas and  he  believed  road  construction  would,  to  some 
extent,  solve  the  problem  of  unemployment. 

Will  Go  On  Building. 

The  Ontario  Government  will  continue  to  build  the 
provincial  highway  system  upon  the  guiding  principle 
that  the  roads  should  be  equal  to  all  the  traffic  demands 
made  upon  them.  The  Government's  road  policy  is  a 
well  balanced  one  and  one  that  would  meet  the  de- 
mands of  the  situation.  In  conclusion  he  wished. the 
Eastern  Ontario  Good  Roads  Association  every  suc- 
cess and  expressed  confidence  that  the  Ontario  Depart- 
ment of  Highways  and  the  Dominion  Department 
would  work  on  the  matter  of  roads  in  complete  har- 
mony. 

Mr.  Howard  Ferguson. 

Hon.  Howard  Ferguson,  who  also  responded  to  the 
toast,  was  impressed  with  the  enthusiasm  sfiown  at  the 
banquet.  Speaking  of  the  Ottawa-Prescott  highway  he 
said  few  realized  the  large  amount  of  preparatory  work 
that  had  been  done  for  the  highway.  The  Government 
has  ten  foremen  on  the  road  and  they  are  all  engaged 
in  preliminary  work.  But  the  work  should  be  preceed- 
ed  with  slowly  in  order  to  insure  permanent  and  satis- 
factory results.  The  Ottawa-Prescotf  road  was  being 
widened  and  part  of  the  highway  route  was  not  set- 
tled. He  asked  if  it  would  be  wise  to  lay  a  surface 
upon  a  foundation  that  had  not  settled.  He  would  say 
"go  slowly  and  get  the  permanent  foundation,  even  if 
it  required  another  year's  work." 

"The  people  of  this  province  are  to  be  congratulated 
that  the  work  is  to  be  left  in  the  hands  of  Hon.  Dr. 
Reid,"  he  said.  "We  are  also  fortunate  in  having  at 
the  head  of  the  movement  such  good  men  as  Hon.  Mr. 
MacDairmid  and  Mr.  Campbell.  Mr.  MacDairmid  laid 
down  plans  before  the  Provincial  Government  and  all 
have  been  heartily  endorsed." 

Hon.  Dr.  Preston,  Minister  without  portfolio  in  the 
Ontario  Government,  paid  a  tribute  to  the  Eastern 
Ontario  Good  Roads  Association  for  the  good  work 
it  had  done,  and  expressed  his  satisfaction  at  the  an- 
nouncement made  by  Hon.  Dr.  Reid,  and  the  promises 
of  support  given  by  Hon.  Mr.  MacDiarmid  and  Hon. 
Mr.  Ferguson.  To  get  the  best  results  from  the  good 
road  programme  there  should  be  unanimous  support 
and  co-operation.  Local  jealousies  should  be  buried  in 
every  case.  The  Ontario  Government  had  foreseen 
the  value  of  good  roads  and  had  placed  on  the  statute 
books  legislation  under  which  it  was  possible  to  get 
such  roads.    The  result  had  justified  that  policy. 

A.  AT.  Rankin,  M.L.A.,  Frontenac  county,  proposed 
a  toast  to  the  City  of  Ottawa,  with  which  the  names  of 
Mayor  Fisher  and  Commissioner  of  Works  Macallum 
were  coupled,  Mr.  Rankin  spoke  of  the  wonderful 
achicxenients  of  the  E.  O.  G.  R.  A.,  and  also  stated  that 


the   great   need   of   the   province   was   main    highway 
arteries. 

Mayor  Fisher. 

A  hearty  welcome  to  the  Capital  was  extended  to 
the  delegates  and  their  friends  by  Mayor  Fisher.  He 
also  announced  that  the  city  would  entertain  the  "good 
roads  boosters"  at  a  luncheon  at  the  Chateau  Laurier  at 
1  p.m.  He  was  gratified  to  hear  Cabinet  Ministers  say 
what  they  were  going  to  do  in  road  building,  for  he 
considered  it  the  greatest  investment  of  all.  The  Do- 
minion Government  had  proved  this  in  the  Capital.  The 
arrangement  with  the  Government  was  that  it  was  to 
build  roads  in  the  suburban  area  and  in  return  Cabinet 
Ministers  and  civil  servants  were  to  be  free  from  taxa- 
tion. The  Government  was  to  be  supplied  with  free 
water,  fire  and  police  protection.  Visitors  to  the  Capi- 
tal admired  the  roads  built  by  the  Government,  but  as 
the  city's  part  of  the  contract  was  not  visible  credit 
was  not  given  to  the  city. 

"We  are  prepared  to  do  our  share  in  any  road  build- 
ing that  is  proposed.  We  have  declared  ourselves  on 
the  Ottawa-Prescott  Highway,  and  with  the  assistance 
of  the  county  council  we  do  not  see  why  the  toll  roads 
in  the  vicinity  should  not  be  wiped  out  in  the  course 
of  a  few  months." 

Commissioner  Macallum. 

A.  F.  Macallum,  Commissioner  of  Works  of  Ot- 
tawa, also  responded  to  the  toast  to  the  city.  He  said 
one  advantage  of  paved  roads  was  that  ])eo])le  would 
prefer  to  live  on  them.  He  congratulated  the  Domin- 
ion Government  upon  its  very  correct  policy  in  apjioint- 
ing  an  engineer  as  the  head  of  the  Good  Roads  Com- 
mission, but  did  not  agree  with  the  statement  that 
roads  in  the  United  States  were  uniformly  better  than 
in  Ontario.  The  roads  of  this  province  were  as  good 
as  the  average  roads  in  the  United  States.  Mayor 
Fisher  had  said  that  the  streets  of  Ottawa  were  the 
best  paved  of  any  in  Canada.  His  own  opinion  was 
that  they  were  better  than  niost  streets  in  American 
cities. 

A.  E.  Donovan,  M.P.P.,  of  Brockville,  then  proposed 
the  toast,  "The  Highway  Departments  of  Ontario  and 
Quebec." 

Mr.  A.  W.  Campbell,  C.  E.,  responding  to  the  toast, 
said  that  a  number  of  years  ago  he  had  met  in  a  small 
Ontario  town  a  young  man  who  was  busy  organizing 
an  association  to  promote  good  roads.  The  man  was 
William  Findlay,  who  became  head  of  that  active  or- 
ganization, the  E.  O.  G.  R.  A.  He  paid  a  tribute  to  the 
zeal,  in  the  interests  of  good  roads,  exhibited  by  Dr. 
Reid.  Mr.  Campbell  also  warned  against  haste  in 
building  surfaces  upon  foundations  that  had  not  been 
properly  settled. 

Mr.  B.  Michaud,  Dejjuty  Minister  of  Highways  of 
Quebec,  said  complaints  about  bad  roads  had  become 
very  familiar,  but  very  little  was  heard  about  good 
roads.  Bodies  like  the  Eastern  Ontario  Good  Roads 
Association  were  to  be  congratulated  upon  their  good 
work.  In  any  matter  of  road  construction  two  ques- 
tions had  to  be  faced — who  would  build  the  road  and 
who  would  maintain  it.  In  Quebec  the  Government 
had'  built  some  300  miles  of  provincial  roads.  On  less 
important  roads  the  Government  had  agreed  to  split 
the  cost  with  the  municipalities.  When  this  work  was 
completed,  in  five  years,  the  Province  of  Quebec  will 
have  5,500  miles  of  improved  road  or  about  ten  per 
cent,  of  the  total  mileage. 

Quebec  had  spent  some  $20,000,000  on  roads  in  the 
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past,  had  borrowed  the  money  to  pay  for  them,  and 
would  borrow  more  if  necessary. 

Good  roads  had  proved  of  vaUie  to  Quebec  as  an 
attraction  for  tourists.  In  1912  there  were  but  3,335 
automobiles  in  that  province,  while  last  year  there 
were  more  than  28,0CX).  In  1912  the  number  of  Ameri- 
can tourist  cars  visiting  the  province  was  1,500,  while 
last  year  9,061  cars  came  over  carrying  some  30,000 
visitors.  In  1911  the  Province  of  Quebec  decided  to 
create  a  public  opinion  in  regard  to  good  roads.  Lec- 
turers were  engaged  and  their  lectures  advertised. 
The  campaign  produced  immediate  results.  What  Que- 
bec had  done  in  this  regard  other  provinces  could  do 
with  advantage.  Any  road  policy  to  be  successful 
should  be  broad. 

There  should  be  no  objection  to  expenditure  for 
good  roads,  for  their  benefit  was  known,  and  expen- 
diture when  properly  managed  was  to  the  advantage 
of  the  whole  country. 

Quebec  was  not  behind  in  road  building.  One 
stretch  of  road  between  Montreal  and  Quebec  would 


form  the  first  part  of  a  transcontinental  highway  con- 
necting Halifax  and  Vancouver. 

Mr."RoutIcy,  of  the  Ontario  Highway  Department, 
also  spoke  briefly. 

The  Officers  for  1919-20 

Past-president  Wm.  Findlay,  Toronto,  president, 
Nelson  D.  Porter,  Ottawa;. first  vice-president,  John 
Brennan,  Arnprior ;  second  vice-president.  Dr.  T.  \V. 
Smith,  Hawkesbury ;  third  vice-president,  W.  F.  Bark- 
er, Portland ;  secretary-treasurer,  W.  Y.  Denison,  208 
Laurier  Ave.  W.,  Ottawa. 

Executive  committee:  The  past-president,  the 
vice-presidents,  the  secretary-treasurer;  C.  J.  Foy. 
Perth;  W.  J.  Fisher,  Winchester;  Bower  Henry,  Carl- 
ton county;  A.  M.  Rankin,  M.P.P.,  Frontenac  county. 
Directors:  D.  E.  Johnson,  Ottawa;  D.  A.  Mac- 
Naughton,  Flinch;  F.  H.  MoflFatt,  Pembroke;  W.  F. 
Bell,  Britannia  Bay;  G.  F.  McKim.  Smith's  Falls; 
Mayor  Adam  Fetterley,  Cornwall ;  Chas,  Truscott, 
Frontenac ;  and  the  Executive  committee. 


President  Findlay  Reviews  the  Year's  Progress 


THE  activities  of  your  Executive  Committee  have 
been  so  varied  and  so  numerous  that  it  has  been 
thought  best  to  report  to  you  in  detail  what  we 
have  sought  to  accomplish  and  the  measure  of 
success  which  has  been  attained. 

I  wish  to  thank  and  congratulate  the  Nominating 
Committee  at  the  organization  meeting  in  July  for  the 
selections  they  then  made  of  members  of  the  executive 
committee.  Every  county  in  our  district  has  been  re- 
presented, and  every  member  has  been  connected  with 
the  public  life  of  his  county  in  some  special  way.  A 
truly  representative  executive  was  thus  secured,  and 
the  wishes  and  needs  of  the  people  in  all  parts  of  our 
district  have  been  constantly  maintained  before  the 
executive  committee,  while,  at  the  same  time,  a  spirit 
of  harmony  and  co-operation  has  existed  throughout. 
The  Association  owes  a  great  debt  to  the  members 
of  the  executive  committee  for  the  outstanding  suc- 
cess which  has  been  made  of  the  work  which  you  en- 
trusted to  them  and  for  the  time  which  they  have 
given  to  it. 

That  their  work  has  been  crowned  with  success  is 
admitted  by  the  most  critical.  It  has  commended  it- 
self to  Cal)inet  Ministers,  Good  Roads  officials,  and 
good  roads  enthusiasts  in  all  parts  of  the  province,  and 
in  other  provinces  as  well. 

It  will  be  remembered  that  the  objects  of  the  As- 
sociation were  stated  at  the  organization  meeting  to 
be  as  follows: 

"To  foster  the  study  of  road  building  and  maintenance; 
to  promote  the  improvement  of  the  highways  of  Eastern  On- 
tario; and  to  secure  co-operation  in  connecting  various 
county  good  roads  systems,  thus  ensuring  a  continuous  sys- 
tem of  improved  highways  throughout  the  eastern  part  of 
the  province." 

The  organization  meeting  also  directed  the  execu- 
tive committee  to  wait  upon  the  Ontario  Government 
and  ask  for  the  designation  of  the  following  roads  as 
provincial  highways: — 

Pointe  Fortune  to  Ottawa; 
Morrisburg  to  Ottawa; 
Ottawa  to  Pembroke. 

•President  FIndlay's  Address  before  the  Conveiillon!of  Eastern  Ontario 
Good  Roads  Association. 


It  was  also  an  instruction  that  the  co-operation  of 
the  newspapers  of  Eastern  Ontario  should  be  sought 
in  disseminating  Good  Roads  information. 

How  far  we  have  been  able  to  proceed  with  thi- 
objects  of  the  Association  will  be  gathered  from  the 
proceedings  of  this  Convention.  It  will  be  seen  that 
we  have  devoted  ourselves  not  only  to  leading  roads, 
but  we  have  made  a  discussion  on  county  road  systems, 
an  important  part  of  our  program. 

To  secure  the  co-operation  of  the  newspapers  ji 
Eastern  Ontario,  a  meeting  of  publishers  was  called 
at  Carleton  Place  on  July  27th.  It  was  attended  by 
tvventy-three  representatives  out  of  a  total  of  forty- 
one  i)ublications ;  an  excellent  record.  Courtesies  in 
the  form  of  a  trip  by  motor  over  Lanark  county  roads 
were  extended  by  Carleton  Place  Board  of  Trade, 
while  the  Mayor  placed  the  town  council  chambers  at 
our  disposal  for  meetings. 

The  spirit  with  which  the  publishers  met  our  jjro- 
posals  was  commendable,  and  was  a  further  evidence 
of  the  wide  and  deep  interest  everywhere  being  shown 
in  the  afTairs  of  the  Association.  Always  watchful  of 
the  public  interest,  the  newspapers  of  Eastern  Ontario 
have  given  cheerfully  and  without  stint  of  their  space 
to  the  publicity  which  the  Association  has  sent  out. 
Thanks  are  also  due  to  Mr.  Earl  G.  Wilson,  of  Ottawa, 
for  preparing  much  of  this  matter. 

For  the  purpose  of  investigating  the  provincial 
highways  of  the  province  of  Quebec,  the  executive 
committee  in  September  visited  Three  Rivers  and 
vicinity  and  traversed  several  highways  in  the  neigh- 
borhood of  Montreal.  They  also  visited  New  York 
State,  together  with  many  other  members  of  the  As- 
sociation and  municipal  officials,  with  the  tours  or- 
ganized by  The  Journal  Newspapers  and  the  Retail 
Merchants'  Association  of  Eastern  Ontario.  The  co- 
operation of  the  latter  body  in  the  work  of  our  .\sso- 
ciation  has  been  helpful,  and  it  is  to  be  hoped  that  all 
retail  merchants  soon  will  realize  the  business  asset 
which  there  is  in  a  good  road. 

To  the  list  of  roads  mentioned  above,  the  executive 
committee  added  a   road   from   Kingston   to  Ottawa. 
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traversiiii^  the  counties  of  Frontcnac,   Leeds,  Lanark 
and  Carleton. 

Following  the  instnution  to  seek  the  designation 
of  the  above  named  roads  as  provincial  highways, 
numerous  petitions  were  prepared  and  circulated  in 
the  various  counties,  by  the  executive  committee  and 
others  interested.  Over  seven  thousand  names  were 
signed  to  these  petitions. 

The  Honorable  the  Premier  of  Ontario,  Sir  Wil- 
liam Hearst,  with  Messrs.  McGarry,  Ferguson  and 
Preston,  members  of  his  Cabinet  from  Eastern  On- 
tario, accepted  our  invitation  to  attend  a  Good  Roads 
Congress  in  Ottawa  in  September,  and  at  the  request 
of  the  Central  Canada  Exhibition  officials,  the  time 
was  fixed  during  the  Exhibition,  and  Good  Roads  Day, 
September  11th,  was  set  apart  for  this  purpose.  The 
Cabinet  Ministers  were  taken  o\er  the  toll  roads  about 
Ottawa,  and  attended  the  Exhibition  lunch  at  noon. 
In  the  evening  they  were  guests  of  the  executive  com- 
mittee at  dinner,  and  at  the  Good  Roads  meeting  held 
in  the.  Exhibition  building,  the  petitions  above  refer- 
red to  were  presented  to  the  Premier  and  his  col- 
leagues, each  of  whom  spoke  in  support  of  the  good 
roads  movement  and  in  appreciation  of  the  work  of 
our  Association. 

It  is  learned  that  Good  Roads  Day  now  will  be  an 
annual  feature  of  the  Exhibition,  and  some  co-opera- 
tion on  the  part  of  this  Association  will  be  welcomed 
by  the  Exhibition  officials. 

Upon  a  later  occasion,  October  2,  the  executive 
committee  was  received  by  the  Premier  and  his  Cab- 
inet in  Toronto,  when  the  question  of  designating 
these  roads  as  provincial  highways  was  further  dis- 
cussed. It  was  pointed  out  then  that  the  provincial 
highway  system  had  as  yet  been  developed  only  to 
include  the  main  road  from  Windsor  to  the  Quebec 
boundary,  with  branch  lines  to  the  Niagara  frontier 
from  Hamilton,  and  from  Prescott  to  Ottawa. 

It  was  stated  that  there  would  be  no  difficulty 
about  designating  these  highways  as  provincial  county 
roads,  and  your  executive  committee  then  urged  the 
government  to  so  amend  the  law  that  such  roads  could 
be  built  on  petition  of  the  counties  concerned,  by  the 
province  instead  of  by  the  counties. 

The  following  resolution  was  drawn  up  later.  It 
represents  the  view  of  this  Association  that  the  lead- 
ing roads  should  be  province-owned,  province-built, 
and  province-maintained.  It  has  been  submitted  to 
and  passed  by  numerous  county  councils  in  Eastern 
Ontario,  by  several  Boards  of  Trade,  and  by  the  coun- 
cil of  the  city  of  Ottawa. 

"Whereas  under  the  provisions  of  the  Highways  Im- 
provement .^ct,  the  construction  and  maintenance  of  pro- 
vincial county  roads  is  undertaken  by  the  various  counties 
concerned,  the  Government  of  Ontario  contributing  sixty 
per  cent,  of  the  cost  and  maintenance. 
"And  whereas,  it  is  the  opinion  of 
that  it  would  be  in  the  public  interest  that  such  roads  should 
be  constructed  by  the  province  in  cases  where  in  the  opinion 
of  the  county  or  counties  concerned,  the  full  benefit  of  the 
engineering  skill  and  executive  resources  of  the  Provincial 
Department  of   Highways  is  necessary. 

"Therefore,  be  it  resolved  that 
hereby  humbly  petitions  the  Government  of  Ontario  to  amend 
the  said  Highways  Improvement  Act  so  as  to  provide  that 
the  government  may,  when  so  requested  by  the  county  or 
counties  concerned,  assume  the  ownership,  construction  and 
maintenance  of  any  provincial  county  road  in  the  same  man- 
ner as  a  provincial  highway  under  the  Provincial  Highways 
Act,  1917,  except  the  proportion  of  the  cost  and  maintenance 
to  be  paid  by  the  government  shall  be  sixty  per  cent,  as  at 
present  provided  by  the  Highways  Improvement  .'Vet." 

The  status  of  the  various  ])ro\incial  highways  and 


provincial  county  roads  in  the  eastern  part  of  Ontario 
is  understood  to  be  about  as  follows  at  the  present 
time : — ■ 

Provincial  Highways 
Kingston    to    the    Quebec    Boundary,    designated    by    the 
province,  about  137  miles. 

Prescott  to  Ottawa,  designated  by  the  province,  about 
58  miles. 

The  right  of  way  for  this  road  has  practically  all 
been  secured  with  the  exception  of  the  last  three  miles 
leading  into  Ottawa,  the  route  of  which  is  not  yet  set- 
tled. To  this  point,  the  engineering  is  understood  to 
be  completed.  Tenders  for  the  constriKtion  are  now 
being  prepared,  and  it  is  expected  that  definite  infor- 
mation on  this  subject  will  be  imparted  by  Mr.  H.  T. 
Routly,  the  newly  appointed  Superintendent  of  Con- 
struction of  the  Ontario  Highways  Department,  who 
is  making  his  first  public  appearance  at  this  conven- 
tion. 

Provincial  County  Roads 
Morrisburg  to  Ottawa,  about  47  miles;  designated  by  the 
province  to  the  border  of  Carleton  county;  about  three  miles 
of  temporary  improvement  has  been  made  on  this  road  in 
the  county  of  Dundas.  This  is  the  road  known  as  the  Whit- 
ney Memorial  Road. 

Pointe  Fortune  to  Ottawa,  about  73  miles;  designated 
by  the  province  to  the  border  of  Carleton  county;  the  por- 
tion in  this  county  likely  will  be  included  in  the  proposed 
suburban  road  area  about  Ottawa. 

The  united  counties  of  Prescott  and  Russell  have  ar- 
ranged to  raise  $200,000  for  road  building  purposes  this  year, 
and  have  added  to  their  road  building  plant  four  new  outfits. 
It  is.  therefore,  expected  that  a  considerable  amount  of  work 
on  this  road  will  be  done  by  these  counties  during  the  com- 
ing season. 

Kingston  to  Ottawa,  about  11.5  miles;  designated  by  the 
counties  of  Frontenac,  Leeds  and  Lanark  to  the  border  of 
Carleton   county. 

Ottawa  to  Pembroke  and  Petawawa  military  camp,  about 
97  miles;  designated  by  the  county  of  Renfrew  to  the  border 
of   Carleton   county. 

This  is  a  total  of  annroximatelv  195  miles  of  pro- 
vincial hierhway  and  331  miles  of  provincial  county 
roads  in  Eastern  Ontario,  or  526  miles  in  all.  This 
system,  planned  after  the  most  careful  investigation, 
will,  it  is  confidently  predicted,  remain  the  backbone 
of  the  common  highways  system  of  Eastern  Ontario. 
Its  earlv  completion  depends  uoon  the  energy  with 
which  the  people  of  these  counties  pursue  the  attain- 
ment of  good  roads,  and  the  co-operation  which  the 
government  is  in  a  position  to  extend.  There  is  a 
confidence,  akso.  that  all — or  a  great  deal — of  this  rnile- 
age  will  be  included  in  the  scheme  of  national  high- 
ways should  the  Dominion  Government  enter  unon  its 
suggested  plan  of  roadbuilding  in  co-operation  with  the 
]irovinces. 

In  Carleton  County  the  eood  roads  situation  is  a 
difficult  one,  and  some  of  those  who  have  criticized 
this  countv  have  been  unaware  of  the  obstacles  (o 
road  building  in  it.  Because  of  the  location  of  Otta- 
wa and  the  consequent  density  of  traffic  near  this 
citv.  and  the  existence  of  so  many  toll  roads,  road 
building  in  this  county  promises  to  be  extraordinarily 
expensive.  Efforts  have  been  made  from  time  to 
time  to  interest  the  county  in  a  co-operative  scheme 
with  the  city  of  Ottawa,  but  nothing  has  been  accomp- 
lished till  recently,  because  no  comprehensive  scheme 
has  been  submitted. 

It  will  be  seen  that  the  provincial  highway  from 
Prescott,   together   with   the   proviticial    countv   roads 
from  Pointe  Fortune.  Morrisbura".  Kineston  and  Pem- 
broke, traverse  nearly  every  section  of  this  county. 
Coupled  with  the  proposal  to  secure  the  co-opera- 
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lion  of  the  city  of  Ottawa  in  a  snburl)an  road  area, 
and  perhaps  as  well,  that  of  the  Dominion  (io\ern- 
nient  in  a  metroixjlitan  road  area,  the  ])roblcm  simpli- 
fies itself  from  a  financial  standpoint  and  becomes  at- 
tractive to  every  township  in  the  county. 

Your  executive  committee,  with  the  alile  and  ex- 
perienced help  of  Mr.  A.  M.  Rankin,  M.P.P.,  one  of 
its  members,  laid  before  the  council  of  Carleton  county 
in  December  a  proposal  to  ai)i)oint  two  representatives 
as  a  committee  to  treat  with  rei)resentatives  from  the 
city  of  Ottawa,  the  Dominion  Governnient,  the  pro- 
vince of  Ontario  and  of  this  Association,  in  relation 
to  the  establishment  of  a  metropolitan  road  area,  com- 
prising- about  120  miles  adjacent  to  Ottawa,  and  fail- 
inw  that,  a  suburban  road  area,  comprising  about  30 
or  60  miles. 

The  county  ajipninted  Warden  Bower  Henry  and 
A'tr.  Alex.  Dow.  The  city  appointed  Messrs.  W.  Y. 
Soper  and  W.  Y.  Denison,  toj^ether  with  the  Mayor, 
Commissioner  of  Works  Macallum  and  Controller 
Kent.  Your  Association  appointed  Mes.srs.  Rankin, 
Foy,    Robert    Preston,    R.    H.    Grant  and  R.  H.  Cox. 

The  followiniT  resolution  was  passed  by  Ottawa 
city  council  and  a  similar  one  was  |)assed  by  the  coun- 
cil of  Carleton  county  : — 

"Whereas,  the  matter  of  building  permanent  highways 
in  the  district  surrounding  this  city  is  now  a  live  issue  owing 
to  the  great  need  thereof,  the  possiliility  of  undertaking  pub- 
lic works  owing  to  the  discontinuance  of  the  war,  and  the  con- 
sequent intention  of  the  governments  of  both  the  province 
of  Ontario  and  the  Dominion  of  Canada  to  embark  on  a  road- 
building  programme,  partly  as  a  measure  of  re-construction; 
and  whereas,  vinder  the  laws  of  the  province  of  Ontario,  a 
so-called  'suburban  road  area'  surrounding  this  city  may  be 
laid  out  to  which  contributions  for  construction  and  main- 
tenance will  be  made  in  the  following  proportions:  City  of 
Ottawa,  .30%;  county  of  Carleton,  :iO%;  province  of  Ontario, 
40%;  and  whereas,  it  is  believed  that  the  other  bodies  con- 
cerned will  be  agreeable  to  meeting  a  committee  represent- 
ing this  corporation  to  discuss  the  enlargement  of  said  pro- 
posed suburban  area  into  a  metropolitan  road  area,  to  which 
a  contribution  would  be  made  by  the  Dominion  of  Canada  r-s 
well  as  by  the  province  of  Ontario,  the  county  of  Carleton, 
a"d  the  citv  of  Ottawa,  therefore,  he  it  resolved  that  Messrs. 
W.  Y.  Soper,  W.  Y.  Denison,  the  Mayor,  Controller  Kent, 
and  the  Commissioner  of  Works  be  appointed  a  committee 
representing  this  city  to  discuss  with  a  similar  committee 
from  the  county  of  Carleton  and  representatives  of  the  Do- 
minion and  Ontario  governments  and  of  the  Eastern  Ontario 
Good  Roads  Association  the  feasibility  of  uniting  in  the  crea- 
tion of  a  metropolitan  road  area  surrounding  Ottawa;  and  if 
such  should  be  found  impracticable,  the  creation  of  a  sub- 
urban road  area  under  the  Highways  Laws  of  Ontario,  said 
committee  to  report  to  this  council  as  early  in  the  year  1919 
as  may  be  possible." 

The  conference  of  the  above  representatives  took 
Dlace  at  the  City  Hall,  Ottawa,  on  Tuesday.  January 
7th.  It  was  attended  by  Mr.  W.  A.  McLean.  Deputy 
Minister  of  Hiiihways  of  Ontario,  who  explained  the 
law  in  regard  to  the  erection  of  a  suburban  road  area. 
He  indicated  that  the  mileage  in  the  suburban  area 
would  be  approximately  one  mile  to  each  two  million 
dollars  of  assessment  of  the  citv,  ^which  would  make 
a  mileaee  for  Ottawa  in  the  neighborhood  of  fifty  or 
sixty  miles.  The  annual  cost  to  the  city  is  not  to  ex- 
ceed one-half  a  mill  on  the  dollar,  which  would  set  a 
liiuit  of  about  $60000  a  year  on  the  city's  share.  Mr. 
McLean  al.so  explained  that  the  Prescott  Highway 
would  not  be  included  in  the  suburban  area,  as  it  is  the 
intention  of  the  government  to  maintain  this  as  a  pro- 
vincial highway  fcom  the  border  of  Ottawa  city  to  the 
town  of  Prescott. 

The  following  were  the  representatives  of  this  con- 
ference : — 

Appointed  by  Carleton  county :  Bower  Henry  and 


Alex  Dow.  Appointed  by  the  city  of  Ottawa:  W  .  N  . 
.So]K"r  and  Alderman  W.  Y.  Denison.  Mayor  l-isher. 
Controller  Kent  and  Commissioner  of  Works  Macal 
lum.  Appointed  l)y  the  Western  Ontario  Good 
Roads  Association:  A.  M.  Rankin,  M.P.P.,  and  C.  J. 
Foy.  It  had  been  intended  to  restrict  the  representa- 
tion to  two  members  from  each  body,  but  Ottawa  hav- 
ing appointed  five  members,  your  .Association  added 
three  more  from  Carleton  county  to  balance  the  repre- 
sentation with  the  city,  and  Messrs.  R.  H.  (irant 
Robert  Cox  and  Robert  Preston  accordingly  were  a])- 
pointed.  In  the  absence  of  Mr.  Rankin,  his  place  wa< 
taken  at  the  conference  by  your  president. 

The  following  resolution  was  unanimously  jiassed : 

"This  meeting  of  representatives  of  the  couiUy  council 
of  Carleton,  the  city  council  of  Ottawa,  and  the  Eastern  On- 
tario Good  Roads  Association,  having  heard  the  discussion 
on  the  suburban  road  area  and  certain  provincial  county 
roads,  including  an  address  by  Mr.  W.  A.  McLean,  Deputy 
Minister  of  l'ul)lic  Highways  for  Ontario,  resolves  as  fol- 
lows:— 

1.  "To  recommend  to  the  county  of  Carleton  the  desig- 
nation and  construction  as  provincial  county  roads  of  the  fol- 
lowing roads  in  Carleton  county:  The  Pointe  Fortune  Road. 
the  Morrisburg  Road,  the  Kingston  road  to  Ashton  Station  on 
the  border  of  Lanark  county;  the  Pembroke  Road  to  a  point 
on  the  border  of  Renfrew  county  near  Arnprior. 

2.  "To  recommend  to  the  county  of  Carleton  and  the 
city  of  Ottawa  the  erection  of  a  suburban  road  area  adjacent 
to  Ottawa;  the  erection  of  said  suburban  area  to  include  the 
purchase  of  the  toll  roads  in  Carleton  county." 

On  the  motion  of  Mayor  Fisher,  of  Ottawa,  Messrs. 
Henry  and  Soper  were  apjiointed  to  meet  with  the 
owners  of  the  toll  roads  to  find  out  the  terms  upon 
which  they  are  willing  to  sell.  As  representing  Otta- 
wa, the  Mayor  definitely  stated  the  city  js  ])rc;)arcd  to 
go  into  the  suburban  road  area  scheme. 

Inasmuch  as  the  policv  of  the  Dominion  (jovern- 
ment  in  reference  to  road  building  had  not  been  de- 
clared, it  was  necessary  to  abandon  in  the  meantime 
the  question  of  erecting  a  metropolitan  road  area. 
Carleton  county  has  since  declared  in  favor  of  a  sub- 
urban area,  and  a])i)ointed  Messrs.  Ben  Rothwell  and 
F.  A.  Heney,  two  of  her  most  substantial  citizens,  as 
commissioners.  The  city  of  Ottawa,  it  will  be  noted, 
has  also  declared  in  favor  of  a  suburban  road  area,  and 
thus  the  solution  of  this  long-standing  problem  of  good 
roads  adjacent  to  the  capital  city,  and  the  consequent 
abolition  of  the  toll  roads,  is  a  prospect  for  the  im- 
mediate future. 

While  it  might  be  gathered  from  the  above  that 
the  work  of  this  Association  has  been  concentrated 
upon  the  leading  highways,  such  is  not  the  case.  It 
is  hoped  that  a  discussion  on  county  road  systems  will 
occupy  a  prominent  place  on  the  program  of  this  con- 
vention. One  of  the  objects  of  this  Association  is  for 
the  executive  committee  tp  secure  and  present  extend- 
ed reports  on  the  work  in  all  the  eastern  counties  of  the 
province.  We  realize  that  expensive  roads  can- 
not be  built  on  every  concession  and  line,  but  we  are 
equally  of  the  opinion  that  every  section  of  our  dis- 
trict is  entitled  to  access  to  these  leading  roads. 

As  a  director  of  the  Canadian  Good  Roads  Asso- 
ciation, your  President  was  privileged  to  move  the 
ado'Hion  of  a  resolution  of  that  body  as  follows : — 

"The  directors  of  the  Canadian  Good  Roads  Association 
liave  observed  with  satisfaction  the  announcement  that  the 
building  of  modern  permanent  highways  will  form  an  im- 
portant part  of  the  reconstruction  program  of  the  Dominion 
Government,  believing  as  they  do  that  no  other  public  works 
are  more  urgently  required,  in  connection  with  improved 
conditions  in  agriculture,  industry,  and  of  the  people  gener- 
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ally,  or  will  afford  so  much  labor  in  proportion  to  the  money 
cost. 

"This  association  is  aware  that  various  provinces  already 
liave  well  organized  highways  departments,  equipped  iu  a 
personal  way  with  engineering-  and  executive  skill,  and  pos- 
sessing a  vast  amount  of  information  about  road  conditions 
and  requirements  in  their  respective  provinces,  together  with 
knowledge  of  the  sources  of  road  building  materials,  etc. 

"Appreciating  the  eflforts  of  the  Dominion  Government  in 
reconstruction  work  and  the  call  which  has  gone  from  Ottawa 
for  assistance  in  such  work  on  the  part  of  all  bodies,  gov- 
ernmental or  other,  to  assist  in  the  manner  in  which  each  is 
best  fitted  to  do,  and  realizing  the  advantage  of  avoiding  the 
duplication   of  effort; 

"This  Board  unanimously  resolves  as  follows: — 

"1.  To  communicate  with  the  governments  of  the  various 
provinces  respectfully  suggesting  that  they  offer  to  carry  out 
such  highway  building  plans  as  may  be  arranged,  on  a  basis 
as  to  cost  between  the  Dominion  and  the  provinces  to  be 
agreed  upon. 

"2.  To  communicate  with  the  Government  of  Canada 
pointing  out  the  facts  recited  above,  and  respectfully  suggest- 
ing that  the  Government  of  Canada  favorably  consider  the 
advisability  of  using  the  road-building  knowledge  and  facili- 
ties of  the  provinces,  in  consideration  of  certain  e.xpenditures 
by  the  provinces  themselves,  and  that  the  Government  of 
Canada  call  into  council  at  the  earliest  possible  date  repre- 
sentatives of  the  various  provinces,  to  give  effect  to  so  much 
of  this  resolution  as  may  be  agreeable." 

.\n  aijpointment  was  arran.^ed  l)y  your  executive  on 
behalf  of  the  various  bodies  interested,  which  waited 
u;)on  the  Government  of  Canada  to  urge  the  form  of 
co-operation  outlined  in  the  resolution  of  the  directors 
of  the  Canadian  Good  Roads  Association. 

On  December  9th  the  delegation  was  received  by 
the  Hon.  Sir  Thomas  White,  acting  Prime  Minister, 
the  Hon.  J.  D.  Reid,  Minister  of  Railways,  the  Hon, 
N.  \V.  Rowell,  President  of  the  I'rivy  Council,  the  Hon. 
G,  D.  Robertson,  Minister  of  Labor,  the  Hon.  Frank 
Carvell,  Minister  of  Public  \\'orks,  and  the  Hon.  J.  A. 
Calder,  Minister  of  Immigration. 

Your  executive  committee  attended  in  a  body,  and 
the  other  organizations  rei^resented  among  the  dele- 
gates were  as  follows : — The  Canadian  Good  Roads 
Association,  the  Ontario  Good  Roads  Association,  the 


yuebec  Automobile  Club,  the  Toronto  Board  of 
Trade,  the  Ottawa  Motor  Club,  the  Ontario  Motor 
League,  the  Plamilton  Board  of  Trade,  the  Canadian 
.Vutomobile  Association,  the  Automobile  Club  of  Can- 
ada, the  Ottawa  Board  of  Trade,  the  Manitoba  Good 
Roads  Association,  the  Nova  Scotia  Highways  Asso- 
ciation ,the  New  Brunswick  Highways  Association, 
the  New  Brunswick  Automobile  Association. 

Assurances  of  careful  consideration  by  the  Domin- 
ion Government  were  conveyed  to  the  delegation  by 
the  Honorable  the  Acting  Prime  Minister. 

Your  Association  is  indebted  to  the  various  muni- 
cipalities which  have  contributed  to  its  funds.  Only 
by  continued  financial  support  from  such  sources  can 
the  good  work  go  on.  No  donations  have  been  sought 
or  accepted  from  any  supply  or  machinery  firm,  or 
from  anyone  interested  in  a  financial  way  in  the  busi- 
ness of  road  building.  Your  association  has  not  sought 
a  grant  from  any  government. 

The  report  of  the  secretary-treasurer  will  give  com- 
plete details  of  the  financial  affairs  of  the  association. 
It  will  be  noted  that  more  money  is.  required  than  was 
secured  last  year. 

In  order  to  give  your  association  the  status  of  a 
body  politic  and  corporate,  application  for  its  incor- 
poration has  Ijeen  made  by  C.  J.  Foy,  K.C.,  the  asso- 
ciation's solicitor,  and  a  charter  has  been  granted,  at 
a  cost  of  $10  to  the  organization. 

In  laying  down  the  office  of  president  of  your  As- 
sociation, I  cannot  omit  extending  my  sincere  thanks 
to  all  of  those  who  co-operated-  in  its  organization  and 
its  subsequent  success.  Those  who  follow  this  year's 
executive  committee  will  find  a  great  deal  of  the 
jiioneer  work  done,  I)ut  new  problems  will  constantly 
arise  which  will  demand  the  best  and  most  representa- 
tive men  you  can  select,  if  this  Association  is  to  con- 
tinue to  represent  the  Good  Roads  sentiment  of  this 
.sort  in  Ontario,  and  if  Eastern  Ontario  is  to  remain, 
as  she  is  to-day,  the  leader  in  this  respect  in  the  whole 
province. 


Good    Roads   in   Lanark   County 


By  Mr.  C.  J.  Foy* 


THE  history  of  Good  Roads  in  the  County  of  Lan- 
ark is  the  history  of  modern  progress  in  the  said 
county.  In  this  movement  Lanark  County  is  one 
of  the  pioneers  in  the  business  of  Ontario. 
The  county  is  for  the  most  part  composed  of  heavy 
soil  and  as  a  matter  of  fact  the  roads  during  certain 
seasons  of  the  year  were  very  bad  indeed,  in  fact  in 
some  instances  well  nigh  impassible,  so  that  the  matter 
of  the  road  making  became  of  vital  interest  to  the  peo- 
ple of  the  county  from  a  view  point  of  necessity. 

The  question  was  first  taken  up  at  the  Farmer's 
Institute  meetings,  but  received  very  little  recognition, 
as  apparently  the  full  import  of  the  benefit  of  good 
roads  had  not  yet  dawned  upon  the  farmer  and  urban 
resident  in  its  full  significance.  Some  twenty  years  or 
more,  the  Ontario  Government  began  an  agitation  for 
good  roads  throughout  the  province,  Mr.  A.  W.  Camp- 
bell being  placed  at  the  head  of  the  department,  having 
this  work  in  charge.  Mr.  Campbell  was  invited  to  visit 
Lanark  County  and  gave  several  interesting  and  in- 

*  Reeve  of  Lanark  County,  before  Convention  of  Eastern  Ontario  (iood 
Roads  Association. 


structive  addresses  in  connection  with  good  roads,  their 
value  and  importance  both  to  the  man  on  the  farm  as 
well  as  those  in  the  towns  and  villages.  The  matter 
was  not  lost  sight  of,  because  Mr.  Campbell  visited 
various  sections  of  the  county  many  times,  and  also 
took  the  matter  up  with  the  County  Councils,  until 
finally  the  provisions  of  the  Highway  Act,  as  it  then 
existed,  was  taken  advantage  of  by  the  County  of  Lan- 
ark, and  accordingly  on  the  twenty-eighth  day  of  June, 
A.  D.  1902,  a  by-law  was  passed,  purchasing  the  exist- 
ing toll  roads  and  designating  certain  roads  in  the 
County  of  Lanark,  of  which  the  toll  roads  so  purchased 
formed  a  part,  and  it  embraced  every  town.ship  in  the 
county  in  the  improvement  of  public  highways  and  thus 
forming  a  County  Highway  System.  In  this  by-law  the 
sum  of  $65,000  was  asked  for  the  purpose  of  defraying 
the  cost  of  building  the  said  designated  roads.  In  that 
same  year  work  was  begun  on  the  good  road  system  in 
the  County  of  Lanark,  and  from  that  time  to  the  pre- 
sent it  has  never  been  allowed  to  lag,  but  each  and 
every  year  since  that  date,  the  roads  have  been  built, 
improved  and  maintained  in  accordance  with  the  stana- 
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ards  required  by  the  Ontario  Highway  Act  and  under 
the  supcrintendency  of  the  department  at  Toronto. 

As  before  stated,  this  movement  on  account  of  the 
quaility  of  the  soil  in  Lanark  County  in  general  was 
forced  upon  us,  as  the  roads  were  in  a  very  bad  con- 
dition at  certain  seasons  of  the  year,  and  the  whole 
county,  through  the  County  Council,  finally  resolved 
to  pull  Lanark  out  of  the  mud,  and  as  a  consequence 
the  by-law,  as  before  mentioned,  was  passed  some 
seventeen  years  ago.     Since  that  time,  as  far  as  it  is 
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possible,  every  detail  of  the  Act  has  been  put  into 
operation  in  the  county.  We  have  a  splendid  organiz- 
ation, including  construction  gangs,  repair  gangs  and 
maintenance  gangs,  the  latter  properly  called  patrol 
.system,  and  the  work  is  carried  on  under  the  super- 
vision of  the  Superintendent  of  the  County  Highway 
System  in  conjunction  with  the  Roads  and  Bridges 
Committee  of  the  County  of  Lanark. 

Of  course  in  the  construction  and  repair  we  have 
made  our  mistakes,  which  is  only  one  evidence  of  our 
humanity,  but  at  the  same  time  we  have  profitted  by 
our  mistakes  and  as  far  as  possible  no  mistake  has  been 
repeated. 

In  the  construction  of  roads  seventeen  years  is  a 
fairly  considerable  period  of  time  and  from  that  day  to 
this  many  radical  changes  have  taken  place,  not  only 
in  the  construction  of  roads,  but  also  in  their  use. 
When  we  built  our  roads,  we  built  for  the  requirements 
of  the  times,  but  times  have  changed  and  so  has  the 
means  of  locomotion.  I  am  quite  safe  in  saying  that 
had  not  the  automobile,  which  in  some  quarters  has 
been  called  the  most  up-to-date  method  of  destruction 
on  good  roads  yet  invented  by  man,  if  this  had  not 
made  its  appearance,  the  roads  we  built  and  the  man- 
ner we  built  them  would  have  withstood  the  traffic 
for  which  they  were  designed  admirably,  but  since  the 
advent  of  the  automobile,  we  have  found  that  the 
change  brought  by  it  as  a  means  of  conveyance,  in- 
stitutes a  change  in  the  building  of  roads  to  meet  its 
requirements. 

I  am  stating  only  a  fact  when  I  say  that  the  un- 
bound macadam  road,  with  the  increasing  automobile 
traffic  thereon,  is  simply  a  waste  of  money  at  the  pre- 
sent time,  because  the  automobile  is  here  to  stay,  and 
is  here  to  stay  in  ever  increasing  numbers,  not  only  for 


pleasure,  but  also  as  a  means  of  transportation  for  farm 
commodities  as  well  as  the  products  of  the  cities,  towns 
and  villages. 

The  auto  truck  will  soon  be  in  general  use  and  high- 
ways must  be  built  to  receive  this  trafific.  We  have 
realized  this  in  the  County  of  Lanark  to  the  full  and 
we  further  realized  that  in  order  to  meet  changed  con- 
ditions, we  must  also  make  a  change  in  the  mode  of 
construction  of  our  roads,  both  as  to  quality  and  mater- 
ial. Bearing  this  in  mind,  our  policy  in  road  building 
has  changed  as  circumstances  changed  and  we  are  to- 
day constructing  our  roads  so  as  to  present  an  un- 
broken surface  to  all  traffic  and  thus  protect  the  metal 
and  other  substances  which  we  place  upon  our  roads 
from  being  wasted  by  the  traffic  that  now  takes  place 
upon  them. 

In  the  construction  of  our  roads  we  have  spent  from 
1902  to  December  31st,  1918,  the  sum  of  $380,400.59. 

Another  problem  that  we  were  met  with  and  which 
is  not  met  with  in  very  many  counties  in  the  Province 
of  Ontario,  was  the  construction  of  our  bridges.  We 
realized  that  no  road  is  any  stronger  than  its  weakest 
bridge  and  we  early  saw  that  our  bridges  would  have  to 
be  constructed  of  such  material  and  of  such  workman- 
ship as  would  meet  the  demands  of  the  traffic  that 
would  be  upon  our  roads.  We  have  in  our  county  a 
river  that  has  been  a  costly  luxury  to  us  as  far  as 
bridge  building  is  concerned,  because  it  has  necessit- 
ated the  building  of  five  or  six  bridges,  all  of  them 
being  over  three  hundred  feet  in  length,  and  in  fact 
one  with  its  approaches  being  five  hundred  and  eighteen 
feet  in  length.  I  refer  to  the  Mississippi  River,  which 
runs  through  our  county.  But  we  undertook  the  work 
and  for  the  last  five  or  six  years  have  built  a  bridge 
each  year  and   the  contract  is   now   let   for  another 
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bridge  over  three  hundred  feet  in  length,  which  will 
be  constructed  in  1919. 

Our  bridges  are  constructed  of  concrete  with  steel 
superstructure  reinforced  with  concrete  roadbed  and 
according  to  the  Department  at  Toronto,  we  have  the 
finest  constructed  bridges  in  the  County  of  Lanark  for 
their  size  there  is  to  be  found  in  the  Province  of  On- 
tario. We  have  expended  on  bridges  alone  the  sum  of 
$79,702.11,  and  when  the  bridge  to  be  built  in  1919  is 
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completed,  it  will  only  leave  one  more  bridge  in  the 
County  of  Lanark  of  three  hundred  feet  in  length  to 
be  constructed.  It  must  not  be  forgotten  that  while 
we  were  constructing  the  larger  bridges,  we  also  con- 
structed several  small  ones  and  furthermore  construct- 
ed concrete  culverts  where  necessary. 

In  the  construction  of  bridges  we  have  performed 
the  work  ourselves,  and  in  the  time  we  have  been  at  the 
work  we  have  evolved  the  finest  system  of  bridge  build- 
ing and  bridge  builders  that  can  be  found  any  place,  as 
an  example  of  what  we  have  done  I  may  state  that  in 
1918  we  constructed  a  bridge  with  its  approaches  five 
hundred  and  eighteen  feet  long,  nine  concrete  piers  and 
abutments  and  concrete  road  bed  in  the  short  period  of 
two  months  from  the  time  we  broke  ground.  We  al- 
ways make  provision  for  our  material,  such  as  gravel, 
cement  and  sand  the  winter  previous  to  building  our 
bridge.  The  contract  for  the  work  required  is  always 
given  to  the  lowest  tender  and  when  the  work  is  un- 
dertaken we  never  have  a  hitch,  because  we  have  plan- 
ned our  work  in  such  a  manner  and  now  have  the  same 
in  such  shape  that  we  justly  pride  ourselves  upon  the 
system  we  have  evolved. 

During  the  year  1918  we  expended  on  good  roads 
construction  the  sum  of  $65,278.18,  and  in  the  year 
1919,  we  contemplate  an  expenditure  much  in  excess  of 
$100,000,  because  at  our  last  session  of  county  council, 
which  ended  on  Saturday,  the  1st  day  of  February,  we 
passed  a  by-law  authorizing  the  issue  of  debentures 
for  the  sum  of  $100,000,  for  good  roads  construction. 
These  debentures  bear  interest  at  the  rate  of  five  and 
one-half  per  cent.,  payable  in  twenty  years,  and  within 
two  hours  of  the  time  the  by-law  was  passed,  our  de- 
bentures were  sold  at  a  splendid  figure. 

Now,  it  must  be  expected  that  in  such  a  length  of 
time  we  have  been  able  to  notice  many  things  that 
could  work  for  the  betterment  of  the  road  system,  and 
one  thing  we  have  found  out  is  that  the  best  is  none 
too  good  and  it  is  false  economy  building  a  road,  or  at- 
tempting to  build  it,  unless  it  is  done  thoroughly. 
First,  last  and  always,  the  paramount  essential  is  drain- 
age, because  without  proper  drainage,  no  matter  what 
substance  is  placed  upon  the  road,  failure  will  surely 
be  the  result,  but  with  proper  drainage  the  battle  is 
half  won.  Then  after  the  drainage  is  properly  attend- 
ed to,  the  material  and  manner  of  placing  it  upon  the 
road  is  the  next  condition. 

I  think  I  am  stating  a  fact  when  I  say  that  no  road 
can  be  built  too  well,  because  the  better  you  build  a 
road  at  the  outset  and  the  better  drainage  you  have, 
just  so  long  will  you  have  deferred  the  maintenance 
problem,  which  is  to-day  the  big  problem  in  road  build- 
ing. 

My  advice  to  all  municipalities  undertajting  road 
building  is  to  build  the  maintenance  into  the  road  and 
in  every  way  make  the  road  so  good  at  the  outset  that 
the  maintenance  will  he  deferred. 

There  is  no  place  that  more  vividly  illustrates  the 
old  saying,  "that  a  stitch  in  time  saves  nine,"  than  in 
maintaining  a  road,  and  the  time  to  fix  the  road  is  then, 
that  is,  when  the  first  evidence  of  want  of  repair  is 
shown.  That  is  where  the  patrol  system  comes  in, 
and  it  should  be  so  systematized  that  the  work  will  be 
carried  on  on  exactly  the  same  principle  as  is  in  vogue 
on  the  railway  companies,  who  employ  their  section- 
men  and  section  gangs  to  do  repair  work. 

Another  matter  that  could  readily  engage  the  at- 
tention of  the  Government  is  that  of  wide  tires  on  all 
vehicles  whether  horse  drawn  or  otherwise.     True  it 


is  that  there  is  a  provision  in  the  Municipal  Act  now, 
for  the  purpose  of  legislating  as  to  wide  tires,  but  it 
is  left  optional  with  the  county  council,  as  the  word 
"may"  is  used,  and  to  my  mind,  that  word  should  be 
changed  to  "shall,"  and  the  Government  should  fix  a 
time  when  vehicles  carrying  weighty  load,  should  have 
a  sufficient  width  of  tire  to  protect,  as  far  as  possible, 
the  road  where  the  load  is  weighty  and  the  tire  narrow, 
which  has  the  eflfect  of  forming  ruts,  and  ruts  are  the 
worst  feature  in  connecttion  with  the  maintenance  of 
a  road.  There  should  be  a  well  organized  efifort  made 
with  automobile  clubs,  good  roads  associations,  farm- 
ers clubs  and  others,  to  educate  the  users  of  the  roads 
to  keep  out  of  the  ruts,  and  by  so  doing  one  of  the  big 
problems  of  road  making  and  road  maintaining  would 
be  solved. 

Another  matter  that  should  engage  the  attention  of 
legislature,  to  my  mind,  is  the  injustice,  or  apparent  in- 
justice, that  now  exists  in  connection  with  the  farms 
lying  contiguous  to  the  good  road  in  contrast  with 
farms  not  so  situate.  There  is  no  question  whatever 
that  the  farms  in  front  of  which  the  good  road  is  con- 
structed, which  means  a  good  road  winter  and  summer, 
has  its  selling  value  enhanced  very  materially,  but,  to 
my  mind,  there  should  be  some  local  improvement 
feature  introduced  into  the  good  roads  act  covering  the 
above  or  amending  the  assessment  act,  which  would 
give  the  assessor  power  or  authority  to  assess  the  farms 
so  situate  higher  than  those  not  enjoying  such  a  con- 
venience. 

True  it  is  that  power  may  be  in  the  assessment  act 
at  present,  but  it  is  very  doubtful  under  the  wording  of 
certain  sections  whether  on  an  appeal  to  the  Court  of 
Revision  any  such  assessment  could  be  sustained,  but 
in  any  event,  it  is  my  belief,  that  there  should  be  some 
means  whereby  farmers  having  a  direct  advantage  out 
of  good  roads  running  in  front  of  their  farms  should 
have  to  pay  more  than  farmers  not  so  advantageously 
situated. 

There  is  another  feature  of  good  roads  construction 
which  should  be  brought  to  the  attention  of  the  Gov- 
ernment, and  that  is  the  percentage  paid  for  construc- 
tion and  maintenance  of  county  highways.  To  my 
mind,  there  should  be  at  least  fifty  per  cent,  paid  by  the 
Government  for  construction  and  a  like  sum  for  main- 
tenance, because  of  the  County  Provincial  Highway  is 
to  receiv-e  sixty  per  cent  for  each  of  the  above  pur- 
poses, it  is  quite  obvious  there  can  only  be  on  County 
Highway  in  each  county,  so  if  the  traffic  on  purely 
county  roads  must  of  necessity  be  as  great  in  a  measure 
as  that  on  County  Provincial  roads,  because  the  county 
road  must  be  a  feeder,  therefore,  to  my  mind,  it  is  just 
as  essential  that  the  county  roads  should  be  built  to  a 
better  standard  than  they  are  now,  and  if  built  to  a 
.  better  standard  it  will  certainly  require  more  money 
to  do  so,  therefore  I  submit  that  the  grant  from  the 
Government  should  be  at  least  fifty  per  cent,  both  for 
construction  and  maintenance. 

In  our  County  we  have  the  municipalities  taking 
advantage  of  the  provisions  of  the  Ontario  Highway 
Act,  whereby  the  municipality  through  which  the  road 
runs,  pays  sixty  per  cent,  of  the  cost  of  construction 
and  the  balance  being  borne  by  the  Government,  as  in 
the  county  system,  and  we  find  that  there  is  a  growing 
desire  to  extend  this  principle  each  and  every  year. 

Now  as  to  maintaining  of  the  road  in  winter,  this 
is  just  as  essential  as  in  other  seasons  and  this  is  where 
our  patrol  system  worked  most  efficiently  in  seasons 
when  their  services  were  called  upon,  such  as  the  win- 
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])Iough  that  makes  the  road  suitable  for  traffic,  ami  we 
have  them  located  in  various  portions  of  the  county, 
with  instructions  to  the  patrol  men  to  use  them  when, 
and  as  often  as  required,  with  the  result  that  even  with 
such  a  winter  as  we  were  confronted  with  last  year, 
our  county  roads  were  kept  in  such  a  state  as  practic- 
ally si)eakinfi;  left  no  inconvenience  to  the  general  pub- 
lic usinp:  them.  No  doubt  it  means  considerable  money 
to  do  this,  but  it  was  money  well  spent,  by  reason  of 
the  fact  that  the  farmer  was  able  to  continue  hauling 
all  his  farm  produce  as  well  as  wood,  which  meant  a 
great  deal,  not  only  to  the  farmer  himself,  but  also  to 
the  urban  resident  from  a  point  of  convenience. 

In  conclusion  I  compliment  the  Eastern  Ontario 
Good  Roads  Association  for  the  work  which  it  has  ac- 
complished in  the  short  space  of  its  existence.  Its  aims 
and  objects  met  with  the  heartiest  approval  and  en- 
dorsation  of  every  part  of  the  province  interested  in 
this  good  road  movement,  and  by  working  in  unison 
with  ourselves  and  with  the  (Government,  much  good 
can  be  accomplished  and  I  feel  there  is  a  good  future 
yet  before  the  F.astcrn  Ontario  (iood  Roads  Associa- 
tion in  building  up  a  bigger,  better  and  larger  Ontario. 


The  Year  in  Frontenac  County 


By  Mr.  A.  M.  Rankin,  M.  P.  P. 


IT  was  the  intention  of  the  ICxecutivc.  that  each 
member  describe  the  work  in  their  respective 
counties.  I  may  say  that  the  good  roads  of 
Frontenac  County  comprise  approximately  160 
miles,  divided  as  follows:  100  miles  country  roads,  50 
miles  suburban  roads,  and  10  miles  provincial  roads. 
Of  the  county  roads  we  have  constructed  a  consider- 
able mileage  as  well  as  built  numerous  bridges  and  cut 
down  several  hills.  The  approximate  cost  of  our  coun- 
ty roads  run  from  $1,500  to  $2,000  per  mile.  Our 
bridges  are  all  of  permanent  structure,  of  reinforced 
concrete,  and  have  a  twenty  foot  clear  driveway.  Since 
our  suburban  work  has  only  been  established  for  two 
years  we  have  only  undertaken  hill  cutting,  bridge 
construction,  culverts  and  drains.  We  have  tried  to 
keep  our  roads  smoothed  up  until  after  the  war,  and 
by  so  doing  we  have  considerable  mileage  ready  for 
permanent  construction.  It  is  the  present  intention 
of  the  Suburban  Commission  to  make  a  survey  of  our 
roads  within  the  suburban  area  and  estimate  the  cost 
of  a  bituminous  macadam  road,  so  that  we  may  be  able 
to  tell  our  people  what  it  is  going  to  cost  them  per 
thou.sand  of  asse.ssment  for  this  type  of  construction. 
We  believe  that  when  we  have  estimated  the  co.st  we 
will  receive  their  endorsation  to  go  ahead  and  build 
permanent  roads,  within  the  area,  as  our  people  in  the 
I)art  from  the  county  system  have  more  of  a  patch 
work  system  than  a  continuous  permanent  construc- 
tion, which  does  not  meet  the  day's  requirement  of 
traffic.  In  order  to  carry  out  this  permanent  construc- 
tion, it  will  be  necessary  to  issue  debentures.  The 
present  generation  has  done  its  duty  by  posterity.  It 
has  borne  out  only  its  burden  of  death  and  suffering 
due  to  the  war,  but  has  assumed  more  than  its  share 
of  financial  obligations. 

But,  there  is  one  other  thing  to  which  we  will  have 
to  give  serious  consideration.  That  is,  to  discriminate 
between  the  people  who  are  living  on  such  a  highway 
and  the  people  who  live  back  a  concession  or  two,  by  a 
system  of  frontage  tax.     It  doesn't  look  anything  but 


fair  and  reasonable  that  a  man  who  has  a  j)ermanent 
highway  pass  his  door  should  ])ay  a  little  in  addition  to 
the  other  man,  as  such  a  highway  is  bound  to  enhance 
the  value  of  his  property.  If  you  take  a  hundred  acre 
farm,  working  it  out  at  one  and  a  half  cents  per  foot 
frontage,  the  tax  would  only  mean  $9.90,  and  I  think 
when  laid  before  any  reasonable  man,  if  he  had  his 
choice  between  an  imjjroved  and  unim])roved  road,  he- 
would  rather  [jay  the  tax  and  have  the  improved  road. 
This  is  a  matter  upon  which  I  would  very  much  like  to 
have  an  expression  of  opinion  by  the  Convention. 

Under  the  present  heavy  motor  conditions  in  our 
country,  it  is  necessary  that  we  embark  on  a  system  of 
l^ermanent  construction.  By  doing  this,  we  would 
eliminate  a  heavy  maintenance  charge  and  give  the 
people  something  for  their  money  in  a  reasonable  sjjace 
of  time.  It  is  just  as  necessary  to  maintain  the  same 
standard  of  work  on  the  concession  and  county  road, 
in  proportion  to  the  traffic,  as  on  the  ])rovincial  road, 
in  order  that  the  former -juay  be  able  to  market  his 
produce  at  the  lowest  possible  cost. 

Dixl  you  ever  consider  how  neces>ar_N  tran>]jt)rla- 
tion  is  to  business?  You  cannot  have  good  business 
without  good  transportation.  You  can't  have  good 
transportation  without  good  roads.  Look  at  the  lesson 
the  war  has  given  us.  The  only  thing  that  saved  Ver- 
dun was  P'rance's  splendid  highways.  The  Allies 
would  not  have  been  able  to  mobilize  their  resources 
for  war  on  such  a  grand  scale  if  it  had  not  been  for 
their  motor  transport  fleets  and  the  good  roads  were 
ready  for  the  emergency.  Are  not  the  highways  as 
vitally  important  for  the  conduct  of  jjcace  as  for  the 
conduct  of  war?  With  half  the  world  going  to  bed 
hungry  every  night  and  the  millions  doomed  to  starv- 
ation, is  not  the  swift  construction  of  highways  to  the 
acre  that  ]jroduces  as  urgent  a  necessity  as  were  the 
roads  in  the  battle  zone?  And,  if  the  need  is  so  urgent, 
should  the  nation  slacken  its  efforts  or  permit  its  road- 
building  equipment  to  be  sold  or  dissipated?  Should  it 
not  proceed  with  the  construction  of  highways  at  home, 
on  a  .scale  in  accordance  with  the  importance  and  ur- 
gency of  the  need? 


Organization  of  Italian  Machinery  Importers 

There  has  been  constituted  at  Milan,  among  the 
most  important  firms  in  Italy  carrying  on  an  import 
trade  in  industrial  machinery  and  machine  tools  from 
the  allied  countries,  the  Italian  .\ssociation  of  Import- 
ers and  Merchants.  The  purpose  of  this  organization, 
as  outlined  in  the  statute  creating  it,  is  the  study,  pro- 
tection, and  promotion  of  all  those  interests  appear- 
taining  to  the  importation  of  the  articles  mentioned. 


The  Toronto  Chapter  of  the  Ontario  Association 
of  Architects  held  a  luncheon  last  Wednesday,  at 
which  there  was  a  very  full  representation  of  the  arch- 
itectural fraternity  in  the  city,  Mr.  C.  B.  Sissons, 
secretary  of  the  Ontario  Housing  Committee,  being 
present  as  guest  of  honor.  There  was  a  general  dis- 
cussion on  the  housing  situation,  and  Mr.  Sissons 
invited  the  chapter  to  appoint  a  committee  to  advise 
in  regard  to  the  planning  and  erection  of  small  houses, 
stores  and  aprtments.  Resolutions  of  sympathy  were 
adopted  with  the  families  of  the  late  lidmund  Burke 
and  the  late  Isidor  Feldman,  both  of  whom  were  mem- 
bers of  the  chapter. 
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All  Steel  Factory  and    Shop    Equipment  for 
John  Bertram  &  Sons 

High-grade  furniture  steel  has  proven  most  adajjt- 
able  and  versatile  in  the  construction  of  factory  and 
shop  equipment,  such  as  cabinets,  shelving,  stock- 
room partitions,  lockers  for  employees  and  for  mater- 
ial, etc.,  and  is  fast  being  adopted  by  Canadian  firms 
generally.  There  are  many  reasons  for  the  universal 
use  of  steel  in  such  items  of  ccpiipment,  chief  among 
which  are  its  quality  of  Ijcing  firej)roof,  its  capacity 
to  bear  heavy  weights,  its  indestructibility,  its  capacity 
for  standardization,  permitting  a  concern  to  start  with 
a  small  amount  of  steel  equipment  and  add  other  uni- 
form pieces  as  requirements  demand,  and  its  low  ul- 
timate cost  as  compared  with  wood.  The  Denis  Wire 
&  Iron  Works  Co.,  Limited,  of  London,  Out.,  have 
pioneered  in  this  industry  in  Canada,  and  have  achiev- 
ed for  their  well-known  line  of  "Dennisteel"  factory 
and  shop  equipment  a  high  reputation  for  quality  and 
durability.  Recent  figures  on  work  just  completed  for 
The  John  Bertram  &  Sons  Company,  Dundas,  Ont., 
are  of  timely  interest.  In  the  warehouse  for  small 
tools  alone,  this  company  had  no  less  than  one-tenth 
of  a  mile  of  Dennisteel  shelving  installed,  with  bin 
ironts,  label  holders,  etc.,  besides  a  great  many  stacks 
fitted  with  drawers  for  small  drills,  taps,  etc. — aggre- 
gating a  total  of  some  1,200  drawers,  each  with  label 
holder  to  indicate  contents.  These  stacks  are  built  to 
carry  extremely  heavy  weight  on  account  of  the  nature 
of  the  material  stored.  The  standard  Dennisteel  type 
shelving  and  drawers  was  used  in  anticipation  of  the 
necessity  of  adding  similar  units  from  time  to  time- 
All  this  equipment  was  planned  and  installed  so  that 
the  stacks,  instead  of  being  placed  along  walls,  run 
out  from  the  walls  to  the  centre  of  the  warehouse,  leav- 
ing passageways  between,  and  the  layout  is  such  that 
between  each  row  of  stacks  there  is  a  window,  provid- 
ing sufficient  light  and  air.  All  stacks  extend  the  same 
length,  and  the  whole  presents  a  most  orderly,  uni- 
form appearance,  and  will  make  the  task  of  stock- 
taking comparatively  sim])le.  For  the  same  firm  the 
Dennis  ])eople  are  installing  some  200  steel  wardrobe 
lockers  for  the  use  of  employees,  besides  complete 
ecpiipment  of  steel  tables,  footrests,  stools,  etc.,  in  the 
drafting  room,  the  whole  making  one  of  the  most  uj)- 
to-date  installations  of  all-steel  units  in  the  Dominion 
of  Canada  to-dav. 


C.  A.  Dunham  Co.,  Ltd. 

The  C.  A.  Dunham  Co.  Ltd.,  Toronto,  announce 
that  a  change  has  been  made  in  their  branch  sales  of- 
fice at  Montreal.  Mr.  A.  Kastello,  recently  superin- 
tendent of  construction  for  the  Imperial  Munitions 
Board,  at  Trenton,  but  former!}'  with  the  Dominion 
Government  and  Cirand  Trunk  Railway,  has  been  in- 
stalled as  branch  manager  in  charge  of  their  office 
at  711  New  Birks  Building.  Mr.  Kastello  is  to  be  as- 
sisted in  the  company's  growing  business  b}'  Mr.  F. 
O.  Hamel,  as  heating  engineer.  Mr.  Hamel  was  for- 
merly first  assistant  engineer  in  the  Public  Works  De- 
partment at  Ottawa.  The  C.  A.  Dunham  Co.  Ltd.,  are 
very  optimistic  over  the  prospects  of  building  activity, 
and  this  change  has  been  made  to  strengthen  their  or- 
ganization and  to  render  better  service  to  their  trade 
and  clients  in  Montreal.  The  company  has  experienced 
a  very  healthy  growth  during  the  war  period  through 
wider  use  of  its  product  under  conditions  requiring 
more  efficient  heating  methods. 


H.  T.  Routly   Chosen   as   Construction    En- 
gineer on  Provincial  Highways 

Mr.  H.  T.  Routly,  of  the  Routly  Road  Com])any, 
Ltd.,  Toronto,  has  been  appointed  construction  en- 
gineer of  the  Ontario  |MT)vincial  highways.  Mr.  Rout- 
ly will  have  entire  charge  of  the  engineering  staff  on 
the  contract  work,  and  of  the  foreman  and  employees 
on  grading  and  bridge  building  operations  and  on 
maintenance  of  the  designated  roads  not  actually  un- 
der construction,  also  of  all  plants  owned  or  to  be 
purchased  by  the  (jovernment.  He  is  a  thoroughly 
practical  man,  and  besides  having  a  wide  knowledge 
of  road  building  as  a  contractor,  is  a  qualified  en- 
gineer, being  an  honors  graduate  of  the  School  of 
Practical  Science,  Toronto.   Mr.  Ronth-  has  carried  out 


Mr.    H.   T.    Routly 

large  contracts  in  Ontario,  Quebec,  and  in  the  States, 
and  has  done  a  considerable  amount  of  surveying  in 
the  Porcupine  district.  His  appointment  was  entirely 
unsolicited  and  is  a  compliment  to  the  contracting  side 
of  the  profession  of  engineers. 

The  new  construction  engineer  was  born  in  Vic- 
toria County,  Ont.,  and  is  a  young  and  energetic  Can- 
adian who  may  be  depended  upon  to  do  good  work  for 
the  Government,  and  to  see  that  the  province  and  the 
contractors  are  fairly  dealt  with.  It  is  understood 
that  Mr.  Routly  will  recommend  that  highway  work 
be  done  wherever  possible  by  contract  rather  than  by 
day  labor,  and  as  a  contractor,  it  is  certain  that  those 
entrusted  with  contracts  by  the  Government  will  find 
a  sympathizer  in  Mr.  Routly  who  has  been  through 
the  mill  and  knows  the  difficulties  imder  which  work 
is  often  carried  out. 

It  is  a  condition  of  the  appointment  that  Mr.  Rout- 
ly devote  his  entire  attention  to  the  work,  and  he  is 
therefore  disposing  of  his  entire  plant  and  interests. 
Mr.  A.  E.  Jupp,  who  has  for  the  last  ten  years  been 
superintendent  and  manager  of  Mr.  Routly's  contract- 
ing interests  in  Toronto  and  York  County,  has  jmrch- 
ased  the  stock  of  the  Routly  Road  Company  Ltd..  un- 
der which  name  the  Toronto  and  York  County  work 
has  been  carried  on.  Mr.  Ju|)]),  who.  has  largely  con- 
tributed to  the  development  of  the  business,  will  con- 
tinue to  conduct  operations  from  47  Sparkhall  Avenue, 
it  being  expressly  stipulated  however,  that  the  name 
"Routlv"  be  eliminated  from  all  further  l)usiness. 
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This  map  is  a  revision  brought  up  to  date  by  the  Ottawa 
Journal  of  the  good  roads  programme  in  P2astern  Ontario. 
It  is  possible  now  to  classify  the  proposed  roads  more  clear- 
ly, although  any  classification  is  liable  to  be  upset.  The 
enthusiasm  and  activity  of  the  people  along  any  proposed 
highway  is  liable  to  lift  that  highway  into  the  next  higher 
class. 

Roads  shown  as  "County"  or  "Proposed  County"  are 
liable  to  be  Provincial  County  Roads  when  built.  Of  course, 
it  is  not  pretended  that  every  county  road  in  Eastern  On- 
tario is  shown  on  the  map.  It  is  possible  to  indicate  only  the 
more  important  ones. 

The  Provincial  Highways  shown — from  Kingston  to  the 
Quebec  boundary  and  from  Prescott  to  Ottawa — are  sure  to 
be  National  Highways  if  any  scheme  of  Federal  aid  becomes 
eflfective.  It  is  altogether  probable  that  the  Provincial  Coun- 
ty roads  shown  will  become  national  highways,  namely,  the 
roads  from  Kingston  and  Morrisburg  to  Ottawa,  and  the 
Ottawa  river  road  from  Pointe  Fortune  to  Pembroke. 

Eastern  Ontario  is  in  a  very  favorable  position  to  re- 
ceive any  extensive  scheme  of  highway  improvement  be- 
cause of  the  designation  of  these  provincial  and  provincial 
county  roads,  largely  through  the  effective  organization  and 
support  of  the  Eastern   Ontario  Good   Roads  Association. 

The  provincial  county  road  from  Brockville  to  Arnprior. 
passing  through  Smith's  Falls  and  Carleton  Place,  and  with 
a  line  from  Frankton  over  to  Richmond,  connecting  up  with 
the  Ottawa  suburban  area,  is  one  to  be  started,  it  is  hoped, 
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within  a  short  time.  The  stone  road  from  Smith's  Falls  to 
Brockville  is  much  travelled  now.  There  is  a  demand  for 
the  road  shown  from  Kingston  to  Renfrew.  It  would  open 
up  the  north  end  of  Frontenac  County  and  a  number  of  the 
back  townships  of  Renfrew.  The  scenic  attractions  arc  very 
great,  and  in  addition  there  is  a  necessity  for  this  road  as 
an  agricultural  thoroughfare. 

The  suburban  road  area  about  Ottawa  is  shown  as  in- 
cluding the  Montreal  road  to  the  county  boundary,  where 
it  will  connect  with  the  Pointe  Fortune  road;  the  Russell 
road  towards  Navan  to  the  county  boundary;  the  Bank 
street  road  to  the  end  of  the  toll  road;  the  Hunt  Club  road 
to  Manotick,  thus  forming  a  belt  with  the  Provincial  high- 
way on  the  other  side  of  the  Rideau  river;  the  Mcrivale  road 
with  a  connection  to  the  Provincial  Highway,  and  the  Rich- 
mond road  to  Richmond.  The  Prescott  road  will  not  be  a 
part  of  the  Suburban  road  area,  but  will  be  under  the  juris- 
diction of  the  Province  from  end  to  end.  Good  roads  be- 
tween the  lower  Ottawa  and  the  St.  Lawrence  river  a"so  are 
required  and  are  shown  on  the  map.  Some  of  these  already 
are  laid  out,  and  portions  are  actually  constructed  as  county 
roads. 

The  Montreal-Hull  road  is  shown  in  Quebec  Province. 
It  is  completed,  for  a  distance  of  seventy-five  miles  from 
Montreal  now,  and  its  completion  is  said  to  be  on  the  pro- 
gramme of  the  Quebec  Government  for  the  coming  summer. 
This  road  also  will  extend  to  Shecnboro,  above  Pembroke, 
according  to  promises  made  by  the  Quebec  Highway  Minis- 
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ter  who  went  over  the  route  last  suinnier.  'I"he  Gouin  High- 
way up  the  Gatineau  also  is  shown.  The  route  is  slightly 
changed.  As  a  result  of  efforts  of  the  people  of  Brecken- 
ridge  and  other  points  close  to  the  Ottawa  river,  it  will 
swing  down  to  the  river  above  Breckenridge  and  follow  the 
Aylmer  road  into  Hull.  This  diversion  will  add  to  its  use- 
fulness without  detracting  from  its  scenic  beauty. 

It  will  be  noticed  that  a  "cut  over"  is  provided  from  the 
Hull-Sheenboro  road  at  Shawville  to  Portage  du  Fort,  where 
a  bridge  over  the  Ottawa  river  is  located.  This  road  is  be- 
ing improved  now,  and  the  people  of  the  locality  are  very 
anxious  that  it  should  be  continued  on  the  Ontario  side  to 
link  up  with  the  proposed  Pembroke  road.  This  would  fur- 
nish a  fine  belt  for  touring  purposes  on  both  sides  of  the 
Ottawa  river  and  would  also  form  a  connection  for  business 
purposes  between  the  two  Provinces.  For  this  map  and  the 
descriptive  matter  we  are  indebted  to  the  Ottawa  Journal- 
Press. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  advisability  of  motorizing  the  garbage  department 
and  conserving  wet  garbage  is  being  considered  in  Hamilton, 
Ont. 

The  citizens  of  High  Bluff,  Man.,  have  decided  to  erect 
a  community  building  as  a  memorial  to  the  men  who  have 
fallen  in  the  war. 

The  St.  John  city  council  has  decided  to  place  pavement 
on  portions  of  Prince  William,  Germain  and  Union  Streets, 
the  coming  summer. 

In  January  there  were  building  permits  issued  in  Wel- 
land,  Ont.,  to  the  value  of  $15,255,  as  compared  with  $20,410 
for  the  same  month  last  year. 

Seven  permits  have  been  issued  in  Kitchener,  Ont.,  during 
the  month  of  January,  their  value  amounting  to  $99,600.  Most 
of  them  are  for  new  factory  buildings. 

The  Toronto  Board  of  Education  is  calling  competitive 
plans  from  architects  for  the  new  public  schools,  to  be  erected 
on  Glen  Grove  and  Glenholme  Avenues. 

It  is  stated  that  a  civic  heating  plant,  with  heat  supplied 
to  citizens  at  cost,  is  one  of  the  features  of  any  housing 
scheme  the  city  of  Winnipeg  may  take  up. 

The  bricklayers  of  Brantford,  Ont.,  have  made  a  request 
for  70  cents  per  hour  for  this  year's  schedule,  and  the  Build- 
ers' Exchange  have  agreed  to  the  request. 

Heads  of  local  unions  in  Winnipeg  declare  that  increases 
in  wages  for  union  labor  amounting  to  approximately  20  per 
cent,  will  be  demanded  within  the  next  few  weeks. 

Fredericton,  N.  B.,  is  contemplating  an  expenditure  of 
$200,000  on  permanent  pavement,  covering  a  period  of  five 
years,  half  to  be  raised  by  direct  assessment  and  half  by  bond 
issue. 

It  is  stated  that  in  the  past  three  years  2,518  dwellings  have 
been  erected  in  Toronto,  providing  accommodation  for  an  in- 
creased population  of  15,000  in  this  time.  Outside  the  city 
limits  housing  has  been  provided  for  15,000  more. 

The  Hamilton,  Ont.,  city  council  has  decided  that  the  work 
of  constructing  the  Kenilworth  overflow  sewer,  authorized  by 
the  electorate  in  January,  shall  be  started  as  soon  as  possible, 
and  that  the  work  shall  be  done  by  the  city  on  the  day  labor 
plan. 

John  E.  Riddell  &  Son,  Limited,  has  been  organized  to 
take  over  the  business  now  carried  on  in  the  city  of  Hamilton, 


Ont.,  under  tlu  firm  name  of  John  E.  Riddell  &  Sons.  The 
company  is  authorized  to  carry  on  a  sheet  metal  and  rolling 
business. 

The  rolling  mills  of  the  Canadian  Steel  Foundries,  at  Wel- 
land,  Ont.,  have  been  closed  down,  as  a  result  of  the  present 
state  of  the  market.  It  is  stated  that  there  is  a  possibility  that 
the  whole  plant  may  close  down  in  the  near  future  for  an 
indefinite  period. 

Fyshe  &  Company,  Ltd.,  has  been  incorporated  with  a 
Capital  of  $50,000,  head  office  at  Montreal.  The  firm  is  author- 
ized to  act  as  consulting,  designing  and  production  engineers; 
also  to  build,  construct  and  operate  any  public  and  private 
works  and  undertakings,  etc. 

Toronto  machinists  decided  in  favor  of  a  six-hour  day  at 
a  mass  meeting  in  Massey  Hall  recently.  They  would  put 
this  order  in  force  immediately  in  shipbuilding  yards  and  all 
other  public  works.  There  are  about  600  skilled  mechanics 
out  of  work,  and  by  adopting  the  6-hour  work  day  labor, 
there  would  be  a  wider  distribution. 

Applications  from  every  province  for  the  construction  of 
public  works,  involving  an  expenditure  of  $50,000,000,  are  ba 
fore  the  Government.  It  has  been  pointed  out  that  it  wouU 
be  impracticable,  under  existing  financial  conditions,  for  the 
department  to  take  up  many  of  the  schemes,  but  delegations 
continue  to  visit  the  capital  almost  daily. 

Indications  are  that  the  Bedford  Construction  Co.,  which 
lias  the  contract  for  work  at  Courtenay  Bay,  in  connection 
with  the  St.  John  Harbor  improvement,  intends  to  push  this 
work  during  the  coming  season  as  rapidly  as  possible.  Al- 
ready this  company  has  six  locomotives  in  service  and  is  ar- 
ranging for  a  $100,000  derrick  with  which  to  handle  large 
stones. 

The  building  permits  issued  in  the  city  of  Vancouver  dur- 
ing the  month  of  January  number  70,  and  are  valued  at 
$78,197,  as  compared  with  57  for  the  same  month  last  year, 
at  a  value  joi  $53,125.  Last  month's  total  was  made  up  as 
follows:  repairs  and  alterations,  55,  valued  at  $16,497;  dwelling 
houses,  9,  at  $21,600;  factories  and  warehouses,  5,  at  $38,300; 
one  store,  $1,800. 

In  January  of  this  year  there  were  permits  taken  out  in 
Toronto  for  57  dwellings,  at  a  value  of  $117,000.  This  shows  a 
big  increase  in  this  class  of  construction  as  compared  with 
last  year,  when  there  were  permits  issued  for  only  15  dwell- 
ings, at  a  value  of  $40,000.  In  January,  1918,  factory  construc- 
tion ran  into  a  considerably  greater  amount  than  last  month, 
the  figures  being  respectively  $240,700  and  $50,650. 

The  Civic  Works  Committee,  of  Toronto,  is  recommend- 
ing the  construction  of  new  pavements  and  curbings,  to  cost 
$112,995,  and  has  directed  Works  Commissioner  Harris  to  re- 
port on  a  number  of  other  similar  improvements.  Front 
Street  is  to  be  paved  with  granite  blocks  from  John  Street  to 
a  point  1,600  feet  west  of  Spadina  Avenue,  as  a  forced  local 
improvement,  which  it  is  estimated  will  cost,  with  the  curb- 
ing, $84,952. 

The  Civil  Service  Association,  of  Ottawa,  is  considering 
.1.  housing  scheme  for  the  benefit  of  those  engaged  in  the  Civil 
Service,  and  a  circular  is  being  sent  out  to  the  members  of 
the  association  to  ascertain  how  many  of  them  are  favorable 
to  it.  A  special  housing  committee  has  been  working  mainly 
on  the  idea  of  a  model  garden  suburb,  laid  out  on  modern 
town  planning  lines.  Advantage  is  to  be  taken  of  the  Gov- 
ernment's loan. 

The  Government  proposes  to  spend  about  $300,000  on 
harbor  work  at  Hamilton,  Ont.,  the  policy  being  to  provide  only 
for  the  work  that  can  be  completed  in  a  year's  time.  It  is 
also  planned  to  begin  the  work  of  erecting  half  of  the  jack- 
knife  bridge  at  the  piers,   below  the  present  structure;   this 
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work  will  cost  more  than  $100,000,  and  will  take  care  of  traf- 
fic until  such  time  as  the  canal  is  wiilened  tf)  :!00  feel,  when 
the  other  half  of  the  bridge  would  be  erected. 

The  Nova  Scotia  Steel  plant  at  Sydney  Mines,  N.  S.,  ha> 
closed  down  temporarily.  Four  batteries  of  coke  ovens  will 
be  kept  in  operation,  the  remainder  being  allowed  to  cool  ofif. 
During  this  temporary  suspension  of  operations  the  open 
hearths,  blast  furnaces,  stoves  and  coke  ovens  will  be  dis- 
mantled and  undergo  exhaustive  repairs.  The  statement  has 
also  been  made  that  the  company  will  probably  take  advant-, 
age  of  this  opportunity  of  extending  their  plant. 

A  deputation  from  the  States  of  Michigan,  Ohio.  Wis- 
consin, Illinois,  Minnesota,  and  Dakota,  is  taking  up  with  the 
Federal  authorities  at  Washington,  the  question  of  making 
the  Great  Lake  ports  available  for  ocean  shipping.  They  re- 
quest that  the  whole  question  of  developing  the  St.  Lawrence 
canals  for  this  purpose  be  referred  to  the  International  Joint 
Commission.  A  clause,  providing  for  such  a  reference,  ha.s 
already  been  attached  to  the  Rivers  and  Harbors  Bill,  brought 
up  before  Con.gress  at  its  present  session. 

A  resolution  was  recently  passed  by  the  Kent  county 
council,  calling  on  the  Ontario  Legislature  to  inaugurate  a 
more  aggressive  policy  in  connection  with  permanent  im- 
provement of  roads.  It  was  also  urged  that  the  Government 
should  build  and  maintain  provincial  highways  in  considera- 
tion of  the  large  revenue  from  motor  licenses  and  that  the 
grants  made  by  the  Government  to  county-provincial  high- 
ways  should   be  increased. 

Elgin  county's  appropriation  for  road  work  for  1919  is 
$103,000,  an  increase  of  about  $40,000  over  last  year.  Im- 
provements are  to  be  made  on  Springer's  Hill  on  the  Forge 
Road  No.  4B  in  Bayham  Township,  which  is  stated  to  be  in 
a  dangerous  condition.  County  Road  Superintendent  Pinca 
roughly  estimates  that  this  work  will  cost  $20.000— $0,000  for 
the  building  of  a  culvert  and  $30,000  for  filling  the  big  cut.  A 
Good  Roads  Committee  has  been  appointed  in  Elgin  County 
for  the  year. 

An  expenditure  of  $50,000  on  road  work  is  proposed  by 
the   council   of  Peel   County,   Ont. 

The  council  of  Wellington  County,  Ont.,  intends  spending 
a  very  considerable  sum  on  road  repair  work,  draining,  grad- 
ing, etc.,  and  it  is  also  expected  that  some  fifteen  new  bridges 
will  be  erected.  The  provincial-county  road,  which  runs  from 
the  border  of  Wentworth  County  north  to  Mount  Forest, 
passing  through  Guelph,  will  receive  special  attention,  an  ap- 
propriation of  $35,000  being  made  for  this  purpose.  Work 
is  also  to  be  carried  out  on  the  various  suburban  roads  lead- 
ing from  the  city  of  Guelph,  the  city,  county  and  government 
participating  in   the  expenditure. 

Attorney-General  Johnson  gave  assurance  to  a  deputa- 
tion recently  that  the  Manitoba  government  would  give  de- 
finite consideration  to  the  proposal  for  the  construction  of  a 
highway  from  Winnipeg  to  the  head  of  the  Lakes. 

The  city  of  Brantford,  Ont.,  and  the  county  council  are 
petitioning  the  Government  to  have  work  on  the  provincial 
highway  commenced  from  Brantford  this  year. 

A  mass  meeting  was  recently  held  in  the  town  of  Nor- 
wood, Ont.,  for  the  puropse  of  discussing  the  Good  Roads 
question.  The  county  of  Peterboro  has  not  yet  fallen  in  line 
with  the  other  counties  of  the  province  in  accepting  the  pro- 
visions of  the  Ontario  Highway  Act,  and  Mr.  S.  L.  Squires, 
of  the  provincial  Department  of  Highways,  was  present  to 
address  the  meeting  and  point  out  the  reasons  why  Peterboro 
county  should  adopt  a  system  of  roads  under  this  Act.  War- 
den W.  A.  Anderson,  of  Otonabee,  and  Ex-Warden  Max 
Brown,  of  Asphodel,  defended  their  actions  in  the  county 
council   in   refusing  to  accept   the  project,   the   former,  how- 


ever, stating  that  he  believed  the  county  was  going  into  it, 
but  when  it  did  the  council  wanted  to  go  as  nearly  right  as 
they  knew  how.  Mr.  Squires  read  letters  from  the  officials 
in  counties  of  Hastings,  Northumberland  and  Durham.  an<l 
Lincoln,,  expressing  their  salisf.u-lion  with  the-  •.vitiin  and 
emphasizing  its  advantages 

"Good  Roads"  was  the  .subject  of  chief  interest  at  tin 
recent  annual  meeting  and  dinner  of  the  Ottawa  Motor  Club 
Mr.  Thos.  Ahearn,  retiring  president  of  the  club,  referred  t' 
the  agitation  for  the  abolition  of  toll  roads,  reminding  his 
hearers  that  in  the  whole  province  of  Ontario  there  were  hut 
some  50  miles  of  toll  roads,  but  40  of  that  50  were  to  be  found 
near  the  city  of  Ottawa.  With  the  assistance  of  the  Mayor 
and  others  who  had  interested  themselves,  they  were  now 
likely  to  get  rid  of  them,  however. 

His  Worship  Mayor  Fisher  also  spoke  briefly,  emphasiz- 
ing the  necessity  for  good  roads  and  expressing  his  pleasuri 
that  the  old  toll  system  was  to  he  done  away  with. 

Another  speaker  was  Mr.  George  Hogarth,  chief  engineer 
of  the  Ontario  Highway  Department,  who  gave  an  interesting 
address  on  road  building,  illustrated  by  lantern  slides  and 
motion  picture  films,  showing  the  construction  of  macadam 
and  asphaltic  concrete  roadways,  and  also  views  of  the  To- 
ronto-Hamilton highway. 


Personals 

Mr.  W.  Walker  has  been  appointed  division  engineer. 
Eastern  Lines,  G.  T.  Ry.,  succeeding  Major  Bond,  who  was 
promoted  to  chief  engineer. 

Mr.  Ronald  G.  Starr,  of  Toronto,  has  been  appointed  en- 
gineer of  the  Orillia  Water  and  Light  Commission,  in  suc- 
cession to  the  late  W.  K.  Greenwood. 

Mr.  Andrew  McCulloch,  chief  engineer  of  the  Kettle 
Valley  Railway  Co.,  in  British  Columbia,  has  now  been  made 
acting  superintendent,  taking  the  place  of  Mr.  J.  W.  Mulhern, 
who  has  resigned. 

Major  Cliflford  Thackwell  Trotter,  Canadian  Engineers. 
son  of  Mr.  W.  C.  Trotter,  president  and  general  manager  of 
the  Standard  Clay  Products,  Limited.  St.  Johns,  P.  Q.,  and 
New  Glasgow,  N.  S.,  has  received  the  D.  S.  O.  for  conspicuous 
gallantry  in  the  field. 

Mr.  Wm.  Storrie,  chief  engineer  of  the  John  vtr  Mehr 
Engineering  Co.,  Ltd.,  is  now  in  charge  of  the  rebuilding  of 
the  mole  at  Zeebrugge,  Belgium.  The  British  Government 
has  awarded  a  number  of  contracts  to  this  company  for  re- 
construction work  in  that  part  of  Belgium. 

Capt.  Lucius  E.  Allen,  who,  it  will  be  recalled,  was  ap- 
pointed as  consulting  engineer  to  the  Nitrate  Division,  Ord- 
nance Department,  U.  S.  Army,  last  September,  is  now  return- 
ing to  Belleville,  Ont.,  to  take  up  his  former  work  as  a  con- 
sulting engineer  and  also  engineer  of  Hastings  County. 

Mr.  Mark  Workman,  president  of  the  Dominion  Steel 
Corporation  sailed  for  England  recently,  the  main  object  of 
his  trip  being  to  endeavor  to  secure  steel  orders  for  export 
to  Europe.  Mr.  Workman  is  optimistic  regarding  the  pros- 
pects of  the  operations  of  his  company's  big  plant  at  Sydney. 

Mr.  W.  G.  Chace,  Chief  Engineer  of  the  Greater  Winni- 
peg Water  District,  recently  addressed  a  meeting  of  the  Mani- 
toba Branch  of  the  Sanitary  Engineers'  Institute  of  W^cstern 
Canada,  in  Winnipeg.  He  pointed  out  that  repeated  tests  had 
proven  the  water  to  be  pure  and  declared  that  it  should  be  as 
cool  as  the  present  supply.  He  also  told  how  it  would  take 
anywhere  between  one  and  a  half  and  three  days  for  the 
water  to  come  from  the  lake  to  the  city.  It  would  be  taken 
from  19  feet  below  the  lake  level,  and  it  was  not  expected 
that  it  would  be  necessary  to  use  any  chemicals  for  purifica- 
tion purposes. 
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Clearing  Houses  Also  Needed  for  Technical 

Men 

THE  Canadian  Government  is  e.stabli.shing  em- 
ployment bureau.s  all  over  Canada — some  65 
in  all — which  will,  in  efifect,  act  as  clearing^ 
houses  where  employers  requiring  labor  and 
laborers  looking  for  employment  may  get  in  touch 
with  one  another.  Apparently,  however,  the  scheme 
was  not  designed  for  any  ])articular  class,  or  perhaps 
it  would  be  nearer  the  fact  to  say  it  was  only  designed 
for  one  class,  namely,  the  laborer,  who,  on  account 
of  his  greater  numbers  and  his  natural  limitations  for 
getting  in  touch  with  any  employment  except  that 
nearest  at  hand,  naturally  will  monopolize  the  govern- 
ment's efTorts.  Yet  there  are  other  classes  of  returned 
men  for  which  it  is  just  as  essential  that  provision  be 
made.  Indeed  insofar  as  the  development  work  of  the 
country  is  concerned  it  is  of  the  very  greatest  import- 
ance that  men  of  constructive  ability  should  be  util- 
ized as  soon  as  possible,  as  their  work  must  necessarily 
precede  that  of  the  mechanical  trades.  For  this  reason 
it  is  urgent  that  engineers  and  technical  men,  men 
with  construction  experience  or  who  have  held  posi- 
tions which  developed  organization  ability,  should  be 


given  congenial  employment  the  very  moment  they 
are  discharged  from  miltary  service.  Aside  from  the 
fact,  of  course,  that  the  members  of  the  mechanical 
trade  must  be  fed  and  clothed  their  employment  ne- 
cessarily follows  by  a  few  weeks,,  or  months,  as  the 
case  may  be,  the  employment  of  the  inan  with  tech- 
nical or  organization  training. 

One  cannot  but  realize  that  the  plan  of  the  govern- 
ment is  incomplete  so  far  as  the  professional  man  is 
concerned.  We  understand  that  representations  are 
l)eing  made  in  the  proper  quarters  to  have  the  weak 
points  in  the  plan  strengthened  up.  The  proposals  will 
no  doubt  take  cognizance  of  the  fact  that  the  techni- 
cal man  is  not  quite  so  local  in  his  activities,  which 
will  make  it  less  necessary  to  have  the  offices  close  to- 
gether—^probably  one  or  two  in  each  province  will  be 
sufficient.  These,  doubtless,  should  be  in  charge  of 
technical  men  who  have  been  overseas.  The  imme- 
diate work  of  these  officials  would  seem  to  be  the  ob- 
taining of  a  list  of  positions  vacant  from  municipali- 
ties, private  corporations,  and-  others  requiring  the 
services  of  technical'  men,  and  a  compilation  of  the 
experience  technical  training,  record,  etc.,  of  the  men 
whose  services  are  at  disposal. 

It  must  be  remembered,  however,  that  the  success 
of  any  such  scheme  as  this  is  dependent  upon  demand 
for  men  being  equal  to  the  supply.  At  the  present 
moment  this  does  not  appear  to  be  the  case.  The  gov- 
ernment has  said  definitely  "We  will  see  that  there  is 
no  unemployment."  So  far  they  have  not  lived  up 
to  this  promise  and  the  establishment  of  employment 
bureaus  when  there  is  no  employment  is  not  a  solu- 
tion. 


C.  p.  R.  Proposes  New  Work 

MR.  D.  C.  COLEMAN,  vice-president  of  the 
C.P.R.,  recently  gave  out  a  statement  regard- 
ing the  work  proposed  to  be  undertaken  on 
the  western  lines  of  that  road  during  the 
year.    His  statement  was  as  follows: 

"New  station  buildings  will  be  erected  at  Harding, 
Man. ;  Marchwell,  Schwitzer,  Rutland  and  Dafoe,  Sask. 

"The  engine  houses  at  Weyburn,  Moose  Jaw,  Sask. ; 
and  Cranbrook,  B.C.,  will  be  extended,  and  the  engine 
house  at  Sirdar,  B.C.,  will  be  rebuilt. 

"The  interior  of  the  station  at  Medicine  Hat  will 
be  re-modelled. 

"To  accommodate  the  largest  type  of  locomotives, 
new  turntables  will  be  installed  at  Moose  Jaw,  Field, 
and  Revelstoke. 

"The  work  of  lining  Connaught  tunnel,  in  the  Sel- 
kirk Mountains,  with  concrete  will  be  continued. 

"An  additional  transfer  barge  will  be  built  for 
Okanagan  Lake,  and  an  additional  car  slip  provided. 

"A  permanent  concrete  floor  will  be  placed  in  the 
stockyards  at  Fort  William,  and  improvements  also 
made  in  the  stockyards  at  Moose  Jaw. 

"Winnipeg  Beach  betterment,  with  a  view  to  secur- 
ing better  accommodation  for  the  ])ublic. 

"Coaling  plants  will  be  built  at  Raith,  Ont.,  and 
North  Bend,  B.C. 

"Additional  trackage  for  handling  train  movements 
will  be  provided  at  High  Bluff  and  Rosser,  Man. ;  Fusi- 
lier, Stephen,  Melita,  Man. ;  and  Rosetown,  Sask.,  and 
extensions  made  to  terminal  trackage  at  Portage  !a 
Prairie,  Revelstoke  and  Vancouver. 

"Locomotive   boiler   wash-out   plants   of   the   most 
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modern  design  will  be  installed  at  Medicine  Hat  and 
Revelstoke. 

"Very  extensive  improvements  will  be  made  at  ■ 
Winnipeg  Beach  with  a  view  to  giving  better  accom- 
modation to  bathers  and  picnickers.  These  improve- 
ments include  the  erection  of  a  new  power  house,  new 
bathing  houses  and  the  removal  to  a  new  site  and  re- 
crection  of  a  number  of  the  present  buildings,  and  it 
is  expected  that  the  change  will  greatly  promote  the 
amenities  of  the  pleasure  resort. 

"The  work  to  be  done  on  bridges  will  be  most  ex- 
tensive. The  most  interesting  work  of  this  nature  to 
be  undertaken  will  be  the  replacement  of  the  bridge 
over  the  Assiniboine  at  St.  James,  and  the  filling  of 
the  great  structures  over  Scissors  Creek  and  Bear 
Creek  on  the  Neudorf  line  and  the  large  bridge  over 
the  Battle  River  at  Hardisty. 

"At  Winnipeg  station  the  temporary  wooden  plat- 
forms in  the  train  shed,  which  were  ])ut  into  service 
until  the  fill  had  reached  its  ])ermanent  location,  will 
now  be  replaced  with  permanent  mastic  platforms. 


Engineers'  Club  of  Toronto 

THE  annual  meeting  of  the  Engineers'  Club  of 
Toronto   was   held    in    the    Club    building,    90 
King  St.   West,  on  Thursday,    February  6th. 
The  reports  presented  covering  the  operations 
during    the    year    1918    were    very    satisfactory.     The 
membership  is  566,  showing  an  increase  over  the  pre- 


Mr.  J.   R.  W.  Ambrose 
President-elect  of  Engineers'  Club  of  Toronto 

vious  year.  Mr.  L.  V.  Rorke,  the  retiring  president, 
reviewed  briefly  the  work  of  the  Club  and  spoke 
hopefully  of  the  future,  making  special  reference  to 
the  expected  early  return  of  a  large  number  of  mem- 
bers from  overseas. 

The  following  are  the  officers  and  directors  for  the 
current  year:  President,  J.  R.  W.  Ambrose;  1st 
vice-president,  Melville  P.  White ;  2nd  vice-president, 
Tracey  D.  LeMay ;  3rd  vice-president,  J.  B.  Carswell ; 
directors,  William  A.  Bucke,  A.  B.  Cooper,  E.  G.  Hew- 
.son,  Charles  H.  Heys,  Arthur  L.  Hull,  J.  H.  Mc- 
Knight,  Walter  R.  McRae,   L.  V.   Rorke,   Tames  R. 


Wainwright,  Major  Ward  Wright,  T.  S.  Young;  sec- 
retary-treasurer, R.  B.  Wolsey. 

Mr.  L.  V.  Rorke  is  chairman  of  the  Admission 
Committee ;  Mr.  W.  A.  Bucke,  chairman  Finance 
Commitee;  Mr.  T.  S.  Young,  chairman  House  Com- 
mittee; Mr.  J.  B.  Carswell,  chairman  Liijrary  Com- 
mittee. At  the  suggestion  of  the  President-elect,  a 
committee  was  also  appointed  to  advise  returned 
members  regarding  available  ])ositions  in  the  engineer- 
ing field,  anfi  another  committee  on  the  welfare  of  the 
engineering  profession. 


First  Directors'  Meeting  of  Montreal  Associ- 
ation of  Building  and  Construction 
Industries 

The  first  meeting  of  the  Board  of  Directors  of 
the  neWly  organized  Montreal  Association  of  Build- 
ing &  Construction  Industries  was  held  in  their 
quarters  in  the  Drummond  I'uilding  last  week.  Mr. 
W.  M.  Irving.  i)resident,  who  occupied  the  chair, 
welcomed  the  old  members  who  had  been  re-elected. 
The  services  they  had  rendered  in  the  past  to  the  old 
Exchange  had  been  appreciated  by  the  members, 
and  he  well  knew  from  past  experience  that  he  could 
depend  upon  their  loyalty,  support  and  co-operation. 
He  invited  the  new  members  to  ste|)  right  in  and 
get  to  work  at  once.  In  the  committees  which  he 
would  name  he  had  taken  care  that  the  new  mem- 
bers would  be  fairly  distributed  among  them,  so  that 
they  could  take  an  active  part  from  the  start.  He 
accordingly  nominated  the  following  committees : 
Membership,  Messrs.  Donald  Church,  convenor,  F. 
J.  Parsons  and  John  Grieve;  Audit,  Messrs.  R.  F. 
Dykes,  convenor,  Fred  B.  Locker  and  A.  K.  Mc- 
Nutt;  Rooms  and  Rules,  Messrs.  E.  B.  Evan<.  con- 
venor, A.  W.  Bremner  and  James  Griffin. 

It  was  also  agreed  that  the  Committee  on  the 
Building  By-laws  of  Westmount,  viz. :  Messrs.  John 
Ouinlan,  J.  P.  Anglin.  W.  R.  J.  Hughes,  and  W.  M. 
Irving,  and  that  on  the  By-laws  and  Constitution 
of  the  new  organization,  viz.:  Messrs.  J.  E.  Walsh. 
R.  F.  Dykes  and  W.  M.  Irving,  be  continued. 

A  request  from  the  Bricklayers'  and  Stonemasons' 
International  Union  that  an  agreement  be  drafted 
for  the  coming  season  was  referred  to  the  General 
Contractors'  and  Trade  Contractors'  Sections.  Aris- 
ing from  this  it  was  moved  by  Mr.  J.  P.  Anglin,  sec- 
onded by  Mr.  John  Grieve,  and  unanimously  re.solved 
that  a  committee  of  three  be  appointed  to  study  the 
whole  subject  of  agreements  with  labor  unions  with 
special  reference  to  the  underlying  principles  of  these 
and  to  the  reasons  why  so  many  labor  unions  do  not 
become  incorporated,  and  the  follow^ing  committee 
was  appointed:  Messrs.  .Anglin.  Locker  and  Grieve. 
A  communication  from  Mr.  Joseph  Fabien,  contract- 
ing plasterer,  Verdun,  on  the  lack  of  the  apprentice- 
ship system  in  Montreal  was  referred  to  the  same 
committee. 

President  Irving.  Past  President  .\ngiin.  and  Mr. 
A.  S.  Daly  were  appointed  to  co-operate  with  other 
organizations  in  assisting  the  .\dministrative  Com- 
mission of  the  city  to  prepare  details  of  the  housin- 
scheme  for  the   Provincial  Government. 

It  was  agreed  to  have  a  banquet  in  the  near  future 
to  which  would  be  invited  all  members  of  the  build- 
ing fratcrnitv  in  the  city  and  district  of  Montreal. 

Mr.  D.  K.  Trotter  was  unanimously  re-elected 
secretary. 
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Tests  Determine  Strength  of  Brickwork 

Report  of  Comprehensive  Series  of  Tests  Carried  Out  at  Toronto 
University    in    Co-operation   With   City  Architect's  Department 

By  W.  W.  Pearse,  C.E.,  City  Architect,  Toronto* 


AT  the  present  time  Toronto's  Building  De- 
])artment  is  busy  revising  their  building  by- 
law. When  the  chapter  on  Brickwork  was 
*—  reached  it  was  found  that  the  data  available 
on  Canadian  brickwork  was  very  meagre.  The  brick 
manufactories  that  supplied  the  Toronto  market  kind- 
ly consented  to  allow  the  Building  Department  to  visit 
their  plants  and  select  bricks  and  have  them  tested. 
The  results  are  tabulated  in  Table  I,  sheets  (a),  (b) 
and  (c).  By  referring  to  the  table  you  will  notice  that 
the  first  column  gives  certain  numbers.  These  num- 
bers are  the  key  to  the  manufacturer's  name,  which  is 
held  confidential.  The  bricks  selected  were  not  the 
best  bricks  manufactured  by  the  different  companies, 
but  the  type  that  was  usually  used  as  backing  bricks, 
and  only  in  a  few  cases  did  we  select  face  or  very  hard 
bricks,  as  usually  that  type  of  brick  is  only  used  for 
facing. 

It'  was  found  that  absorption  entered  into  the 
strength  of  brick  in  compression.  Bricks  having  an 
absorption  of  12  per  cent,  and  under  were  on  an  av- 
erage of  about  38  per  cent,  stronger  in  compression 
and  85  per  cent,  stronger  in  bending  than  the  average 
brick  absorbing  more  than   12  per  cent,  of  moisture. 

Determining  Relation  Between  Individual  Brick  and 
Brick  Piers 

After  the  tests  were  made,  as  shown  in  Table  I, 
sheets  (a),   (b)  and   (c),  it  was  then  thought  advis- 


Kr.  TcsT  on  Bkickwokk  at- 
■ToKorrro  UnivEKsiTy- 
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•roK  CiTy  Akchttccts  VrLTy  ToKonTo 
■  Diagram /I •?  1  -Scalc:  Yz'-I'O' 


2  Bkick 

CRUSHED. 


H^:       P       P 


r\ciK.N9i.  ncLKn^z.  nr.Kn^3.  ric:K/i«4. 

2 In  rtrnmC fr liiTM  mortoi:      2  in  canenf  (/Ume  morfan      i  \n  cement b\\me  wor^or.      lia  eMX>jftf\tmemoriar. 
^  i  la  ]me  morfar.  2  irr  Hi7«  moWar.  2  in  Ume  morfar.  \in  \ime  mcrtar. 

Diagram   of  Test   Piers 

ible  to  try  and  arrive  at  a  relation  between  the  indi- 
Pyidual  brick  and  brick  laid  up  in  piers,  so  a  represen- 
tative from  the  department  selected  one  of  the  poor- 
est types  of  brick  from  one  of  the  leading  manufac- 
turers and  they  kindly  donated  the  bricks  to  build 
fourteen  piers  of  different  heights,  the  object  being 
to  derive  a  curve,    if  possible,    that  would   give   the 

•Paper  pven  before  Building  Officials'  Conference  of  the  United  States 
and  Canada  and  the  National  Brick  Manufacturers'  .Association  of  the 
United    States    of    America,    at    Pittsburgh,    Pa.,    on    February    7th,    1919. 


strength  of  brick  piers  for  dififerent  heights.  It  was 
also  decided  to  let  the  piers  set  for  a  period  of  about 
three  months,  as  this  was  considered  the  least  time 
that  the  walls  would  be  called  upon  to  take  their  full 
load.  It  was  also  decided  to  build  the  piers  in  both 
lime  and  cement  mortar  of  the  following  mixtures : 
Cement  Mortar. — 1  part  Portland  cement,  3  parts  of 

sand  and  %  part  of  hydrated  lime,  all  by  bulk. 
Lime  Mortar. — 1  part  lime  to  3  parts  of  sand. 

The  piers  were  laid  up  during  the  month  of  June 
by  an  experienced  bricklayer.  They  were  8  5/8  inches 
square  in  plan  and  were  built  so  as  to  represent  a  por- 
tion of  an  ordinary  brick  wall,  one  brick  thick,  bond- 
ed by  headers  every  sixth  course,  according  to  com- 
mon practice  in  the  City  of  Toronto.    In  constructing 
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Ultimate  crushing  strength  per  square  inch  of 
brick   piers   for   different   slenderness   ratios 

the  piers  an  effort  was  made  to  obtain  a  class  of  work- 
manship neither  better  nor  worse  than  would  be  ex- 
pected from  men  of  ordinary  skill.  The  crushing 
strengths  of  individual  bricks  and  of  cubes  of  mortar 
six  inches  to  a  side,  (the  latter  at  an  age  of  approxi- 
mately three  months)  are  as  follows: 

Modulus  of  rupture  of  individual  bricks,   165  lbs  per 
square  inch. 

Crushing  strength  of  individual  bricks,  1,000  lbs.  per 
square  inch. 

Crushing  strength  of  lime  mortar,  235  lbs.  per  square 
inch. 

Crushing  strength  of  cement    cubes,     1,835    lbs.   per 
square  inch. 

The  piers  were  constructed  on  the  200,000  pound 
Richelie  testing  machine  in  the  Strength  of  Materials 
Laboratory  at  the  University  of  Toronto,  under  the 
direction  of  Peter  Gillespie,  Esq.,  Assoc.  Professor  of 
Applied  Mechanics.  Each  pier  was  built  on  a  plate 
of  14  inch  steel,  13  inches  square  as  a  base,  and  capped 
in  plaster  of  Paris.  In  addition  to  the  crushing  strength 
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of  each  pier  the  ainount  uf  shortening  clue  to  IojkI  and 
the  lateral  deflection,  if  any,  were  obtained. 

Relation  Between  Strength  and  Slenderness 

As  mentioned  before  the  investigation  was  tu  de- 
termine, if  ]K>ssible,  the  relation  between  strength  and 
slenderness  and  for  that  reason  values  of  the  ratio 
of  length  to  diameter  lying  between  1.4  and  12.5 
were  provided  for  in  the  programme  by  varying  the 
length  from  1  to  9  feet.  A  course  of  bricks,  including 
mortar  joints,  averaged  3  in.  in  depth.  See  diagram 
No.  1. 

Referring  to  diagram  No.  2  it  will  be  noticed  that 
])oints   have   been   plotted   for   different   ratios   of    1/d 
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No.  2  it  will  be  seen  that  it  agrees  well  with  tests. 

Load  deformation  curves  have  been  plotted  and 
from  these  the  modulus  of  elasticity  ("T^i  "f  the  mas- 
onry was  found. 

The  area  beneath  the  curve  is  a  measure  of  the 
work  done  in  producing  failure  and  if  this  when  done 
be  divided  by  the  volume  of  the  pier,  the  result  will 
be  analogous  to  the  common  "coefficients  of  resili- 
ence." This  is  used  to  measure  the  capacity  of  the  ma- 
terial or  .structure  to  resist  shock,  or 

P' 
R  =  —      where 

2E 

R  =  the  ultimate  resilience  per  unit  of  volume. 

p  =  strength  of  the  material,  and 

E  =  the  modulus  of  elasticity. 

For  the  twelve  piers  observed,  this  coefficient  has 
been  worked  out  in  inch  ])ounds  per  cubic  foot,  with 
the  following  as  the  values : 


OB  .t>«  -06    OS  ./a    -'s  ■/<'    /s    /s   ■/?.?    ee 

and  then  a  straight  line  formula  has  been  plotted  for 
the  cement  piers,  namely : 

p  =828  —  34   1/d.   See  straight   line  A. 
where  p  =  ultimate  pressure  per  sq.  in. 
1  =  length  of  pier  in  inches. 
d  =  thickness  of  piers  in  inches. 
A  parabolic  curve  has  also  been  i)lotted,  making 
the  curve    tangent    at    1,000    lbs.    (ultimate  crushing 
strength  of  the  individual  brick)  and  the  least  crush- 
ing strength  of  pier  No.  5,  whose  slenderness  ratio  is 
1/(1  =  5.7  and  crushing  strength  per  square  inch  of 

570  lbs.,  or  

p=  1000— 180  V  1/d.  See  curve  "B,"  Diagram 
No.  2. 
It  will  be  noticed  that  the  straight  line  A  passes 
through  the  point  plotted  for  pier  No.  4,  having  a 
crushing  value  of  560  lbs.  per  sq.  in.  and  the  point  plot- 
ted for  pier  No.  7  having  a  crushing  value  of  780  lbs. 
per  sq.  in. 

The  piers  built  in  lime  mortar  wdl  now  be  consid- 
ered. 

Referring  to  diagram  No.  2,  straight  hne  C  has 
been  drawn  through  the  iwint  plotted  for  pier  No.  14, 
having  a  crushing  value  of  550  lbs.  per  sq.  in.  and  then 
through  point  plotted  for  Pier  No.  13.  The  equation 
for  this    straight  line  is 

p  =  ,  620— 50  1/d.       _^ 
A  parabolic  curve,  p  =  760— 190  V  1/d    has  been 
passed  through  the  points  plotted,  for  piers  No.  14  and 

No.  13. 

Johnson,  Bryan,  Turneaure,  in  Modern  bramed 
Structures,  Part  III,  suggest  a  parabolic  equation  for 
the  strength  of  columns  and  by  referring  to  Diagram 
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The  resistance  to  shock  is  60  per  cent,  greater 
where  cement  mortar  is  used  than  where  lime  mortar 
is  employed- 
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Crushing  Strength.— The  following  table  gives  the 
observed  values  of  the  crushing  strength  for  the  four- 
teen piers  tested : 

Cement  Mortar                                 Lime  Mortar 
Pier                      Strength                  Pier                 Strength 
1              5S0  lbs.  per  sq.  in.            8             340  lbs.  per  sq.  in. 
3  540     "       'J  350 
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The  averag'e  streiii^th  of  the  cement  mortar  scries 
is  nearly  60  i^er  cent,  greater  than  tlie  averaye  strength 
of  the  lime  mortar  series. 

These  tests  were  witnessed  wholly  or  partially  by 
Messrs.  Sykes,  Carter  and  Steen,  of  the  City  Archi- 
tect's Department,  City  of  Toronto. 

The  test  records  follow : — 
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\                                            Pier  No.  1 

Tested  September  25th,  1918. 

.'\ge,  105  days. 

Height,  9  ft.  0^  in.  ^  36  courses. 

Mortar,  Cement. 

E  =:  294,000  lbs.  per  sq.  in. 

Strength  =  79,600  lbs.  per  sq.  ft.  =  550  lbs.  per  sq.  m. 

1/d  =  12.5. 

Load,  lbs.                                  Deformation,  inches. 

•000                                                           000 

2,500                                                              -008 

5,800                                                               032 

10,000                                                              .056 

13,800                                                                  .079- 

^ 

F 

18, 

200 

.01 

4 

22,800 
27,600 
32,700 
38*600 
41,200 


.120 
.134 
.163 
.196 
failed 


Pier  No.  2 

28th,    1918. 


Tested   September 

.Age,  108  days. 

Height,  9  ft.  0%  in.  =  36  courses. 

Mortar,  Cement. 

E  =  364,000  lbs.  per  sq.  in. 

Strength  =  77,800  lbs.  per  sq.  ft.  =  540  11)S.  per  sq.  in. 

1/d  =  12.5. 

Load,  lbs.  Deformation,  inches. 

000  .000 

1 ,200  .000 

10,800  .068 

20,800  .119 

29,400  .160 

38,000  .208 

40,200  failed 

Pier  No.  3 

Tested  October  3rd,  1918. 

Age,  108  days. 

Height,  5  ft.  75^  in.  =  22  courses. 

Mortar,  Cement. 

E  =  330,000  lbs.  per  sq.  in. 

Strength  =  91,000  lbs.  per  sq.  ft.  =  630  lbs.  per  sq.  in. 

1/d  =  7.8. 

Load.  lbs. 
000 
4.600 

14.300 

24.600 

33,300 

40,800 

47,000 


Deformation,  inches. 
.000 
.013 
.036 
.066 
.087 
.114 
failed  . . 
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Pier  No.  4 

Tested  October  7,  1918. 

Age,  112  days. 

Height,  5  ft.  lYi  in.  =:  22  courses. 

Mortar,  Cement. 

E  =  284,000  lbs.  per  sq.  in. 

Strength  =;  81,000  lbs.  per  sq.  ft.  = 

1/d  =  7.8. 


560  lbs.  per  sq.  in. 


Load,  lbs. 
000 
1,600 
10,700 
21,600 
29,800 
38,600 
41,800 


Deformation,  inches. 
.000 
.005 
.037 
.063 
.093 
.129 

failed 
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Pier  No.  5 

Tested,  October  8th,  1918. 

Age,  112  days. 

Height,  4  ft.  1  in.  ==  16  courses. 

Mortar,  cement. 

E  =  2;t4,000  lbs.  per  sq.  in. 

StreriKth  =  82,700  per  sq.  ft.  =  570  lbs.  per  sq.  in. 

1/d  =  5.7. 

Load,  lbs.  Deformation,  inches. 

000  .000 

800  .000 

10,400  .032 

21,000  .059 

31,000  .084 

37,800  .103 

42,600  failed 
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6 


Pier  No. 

Tested  October  8th,  1918. 

Age,  112  days. 

Height,  4  ft.  1  in.  =  IC  courses. 

Mortar,  cement.  ' 

E  =  276,000  lbs.  per  sq.  in. 

Strength  =:  83,700  lbs.  per  sq.  ft.  =  580  lbs.  per  sq.  ft. 

1/d  =  5.7. 

Load,  lbs.  Deformation,  inches. 

000  .000 

2,200  .005 

13,000  .033 

20,000  .045 

30,000  .071 

38,000  .090 

43,200  .  failed 


Pier  No.  7 

Tested  September  25th,  1918. 

Age,  107  days. 

Height,   12>^  ins.  ^  4  courses. 

Mortar,  cement. 

Crushing  strength  =  58,000  lbs. 

^=.  780  lbs.  per  sq.  in. 

E  was  not  determined.      1/d  = 


^  112,000  lbs.  per  sq.  it 


1.4. 


Pier  No.  8 

Tested,  September  26th,  1918. 

Age,  107  days. 

Height,  9  ft.  %  in.  =  36  courses. 

Mortar,  lime. 

E  =  215,000  lbs.  per  sq.  in. 

Strength  =  49,200  lbs.  per  sq.  ft.  =  340  lbs.  per  sq.  in. 

1/d  =  12.5. 

Load,  lbs.  Deformation,  inches. 

000  .000 

1,600  .012 

7,200  .042 

12,000  .073 

14,200  .091 

17,800  .118 

21,600  .150 

25,400  .207  failed 


Pier  No.  9 
Tested,  Sept.  27th,  1918. 
Age,  108  days. 
Height,  9  ft.  =  36  courses. 
E  =  208,000  lbs.  per  sq.  in. 
Mortar,  lime. 

Strength  =  50,000  lbs.  per  sq.  ft.  =  350  lbs.  per  sq.  iii. 
1/d  =  12.5. 

Load,  lbs.  Deformation,  inches. 


000 

.000 

2,000 

.016 

9,400 

.062 

15,200 

.106 

20,000 

.144 

25,800 

Pier  No. 

10 

failed 

Tested,  October 

1st,  1918. 

Age,  110  days. 

^Height,  5  ft.  V/i 

in.  =  23  courses. 

Mortar,  lime. 

E  =  242,000  lbs 

per  sq.  in. 

Strength  ^  60,500  lbs.  per  sq 

ft.  = 

=  420  lbs.  per 

sq.  in. 

1/d  =  7.8. 

Load,  lbs. 

Deformation,  inches. 

000 

.000 

3,000 

.012 

8,200 

.030 

16,800 

.054 

21,800 

.079 

31,200 

Pier  No. 

n 

failed 

Tested,  October 

2nd,  19J8. 

Age,  111  days. 
Height,  5  ft.  7^^ 
Mortar,  lime. 
E  =  214,000  lbs. 


ins.  ^  23  courses. 


Strength 
1/d  =  7.8. 

Load,  lbs. 
000 
4,600 
10,600 
19,000 
24,200 
30,600 


per  sq.  in. 


59,300  lbs.  per  sq. 


ft.  =  410  lbs.  per  sq.  in. 

Deformation,  inches. 
.000 
.022 
.042 
.078 
.105 
failed 


^Mlii->imtni /Im. 


.ee     o4    ot    -oa    JO    M 


Pier  No.  12 


Tested,  September  21st,  1918. 

Age,  94  days. 

Height,  4  ft.  V),  in.  =  16  QOurses. 

Mortar,  lime. 

E  =  119,000  lbs.  per  sq.  in. 

Strength  =  49,600  lbs.  per  sq.  ft. 

1/d  =  5.6. 

Load,  lbs. 

000 

.  4,500 

9,500 


340  lbs.  per  sq.  in. 

• 

Deformation,  inches. 
.000 
.023 
.048 


February  19,  1919 


THE   CONTRACT   RECORD 


155 


15.300  ■  .088 

19,600  .108 

32,200  .123 

23,600  failed 

Pier  No.  13 

Tested.  September  21st.   1918. 

Age,  94  days. 

Height.  4  ft.  %  in.  =  16  courses. 
Mortar,  lime. 

E  =  142.000  lbs.  per  sq.  in. 

Strength  :=  24,700  lbs.  per  sq.  ft.  =:!no  lbs.  per  sq.  in. 
1/d  =  0.6. 

Deformation,  inches. 
.000 
.010 
.042 
.063 
.089 
.119 
first  cracks,  7th  and  8th  from  bottom, 
failed 


Load,  lbs. 

000 

2.000 

9,400 

14.400 

18.300 

21.000 

32,000 


Brick  Pier  undergoing  test  at  Toronto  University 

Pier  No.  14 

1st.   1918. 


Tested,  September 
Age,  9.5  days. 
Height  12^   in.  =  4  courses. 
Mortar,  lime. 

Crushing  strength  =  40.800   lbs 
5.50  lbs.   per   sq.   in. 
E  was  not  determined. 


=  79.200   11)S.  per  sq.  ft. 


Summary 

1.  The  .strength  of  the  strongest  pier  laid  in  cement 
mortar  was  78  per  cent,  of  the  strength  of  the  indi- 
vidual brick. 

2.  The  strength  of  the  strongest  pier  laid  in  lime 
mortar  was  55  per  cent,  of  the  strength  of  the  indi- 
vidual brick. 

3.  Brick  masonry  laid  in  cement  mortar  is  about 
50  per  cent,  more  rigid  and  60  per  cent,  stronger  than 
that  laid  in  lime  mortar,  and  the  resistance  to  shock 
IS  60  per  cent,  greater  in  the  former  than  the  latter. 


4.  Longitudinal  or  vertical  rupture  through  bond- 
ing courses  occurred  very  frequently. 

5.  No  appreciable  shrinkage  in  height  could  be  ob- 
served during  the  first  month  after  construction.  After 
this  period,  measurements  were  discontinued. 

6.  Lateral  deflections  under  load  were  in  most 
cases  so  small  as  to  be  almost  incapable  of  measure- 
ment with  a  scale  divided  into  100th  of  an  inch. 

7.  As  a  result  of  the  tests,  the  following  formulas 
for  the  strength  of  brick  piers  in  lbs.  per  sq.  inch  are 
suggested.  The  former  is  for  cement  and  the  latter  for 
lime  masonry : — 

P  =  828  —  34  1/d. 
P  =  620  —  50  1/d 

Professor  Gillespie  proposed  the  following  formu- 
lae for  the  strength  of  brick  piers  in  lbs.  per  sq.  foot: 
P  =  110,000  —  3,000  1/d  cement  mortar,  and 
P  =  80,000  —  3,000  1/d  lime  mortar. 

Some  very  valuable  tests  were  made  by  the  Depart- 
ment of  Commerce,  Technologic  Papers  of  the  Bureau 
of  Standards,  No.  Ill,  Washington,  D.C.  The  tests 
were  made  on  large  brick  piers  and  a  general  survey 
was  made  of  all  previous  tests  conducted  on  the  sub- 
ject. 

In  having  the  tests  made  at  the  Toronto  University 
I  had  in  view  trying  to  get  up  a  curve  or  straight  line 
that  would  be  reasonably  safe  to  be  used  for  different 
ratios  of  1/d,  but  the  few  tests  made,  of  course,  would 
not  warrant  anything  definite,  but  I  hope  this  year  to 
have  a  great  number  of  brick  piers  tested  so  that  a 
reasonable  formula  for  brick  work  may  be  arrived  at. 

It  is  also  the  intention  to  have  tile  piers  tested  of 
the  same  lengths  as  those  of  the  brick,  and  in  this  way 
it  will  be  possible  to  get  at  a  comparison  of  the 
strength  of  tile  piers  and  brick,  and  any  other  build- 
ing material  will  be  treated  the  same  way,  so  that  the 
Department  may  take  brick  as  a  unit  and  the  different 
materials  may  be  considered  either  above  or  below  in 
value. 


Prospects  for  Development  of  Steel 
Industry  on  the  Coast 

THE  British  Columbia  Advisory  Committee  for 
Scientific  and  Industrial  Research  has  reported  to 
the  Research  Council  at  Ottawa  the  preliminary 
results  of  an  investigation  into  the  possibilities 
fulfilling,  as  it  did,  the  hopes  and  visions  of  many  years, 
of  developing  an  iron  and  steel  industry  on  the  Pacific 
coast.  The  general  conclusion  reached  is  that  there  is 
room  for  one  large  plant,  provided  it  is  assured  of  the 
whole  Pacific  coast  market,  but  that  economic  condi- 
tions of  manufacture  and  marketing  preclude,  under 
present  conditions,  the  establishment  of  more  than  one 
plant.  No  large  quantities  of  iron  ore  have  been  so  far 
blocked  out  at  one  place  in  British  Columbia.  There 
are  now  two  rolling  mills  operating  in  British  Colum- 
bia using  scrap  iron  and  steel,  and  there  is  a  prospect 
of  starting  an  electric  smelting  furnace  for  the  magnet- 
ite iron  ore  on  a  comparatively  small  scale  in  connec- 
tion with  other  electro-chemical  industries. 

There  does  not  seem  to  be,  however,  much  likeH- 
hood  of  the  iron  and  steel  industry  ever  being  develop- 
ed on  the  Pacific  coast  to  any  large  extent. 


General  Contracting  Firm  Organized 

Joseph  Giroux,  Limited,  St.  Casimir,  P.  Q.,  has 
been  formed  with  a  capital  stock  of  $30,000  to  carry 
on  the  business  of  general  contractors. 
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7th  Annual  Meeting  of  Provincial  Builders  and 
Supply  Association  Held  at  Chatham 


THE  Seventh  Annual  Convention  of  the  Provin- 
cial Builders'  &  Supply  Association  of  Ontario 
was  opened  in  Chatham,  Out.,  on  Tuesday, 
Feb.  11th,  and  the  session  lasted  three  days. 
Many  reforms  were  advocated,  and  business  of  par- 
ticular interest  to  those  connected  with  the  building 
or  allied  industries  was  thoroughly  discussed.  It  was 
clearly  shown  that  the  need  of  the  industrial  world 
to-day  is  the  application  of  technically  trained  intel- 
ligence. 

The  session  opened  with  President  A.  Tomlinson 
in  the  chair.  Mr.  Tomlinson  has  recently  withdrawn 
from  active  operation  in  the  field  of  building  or  con- 
struction endeavor  and  has  decided  to  devote  his  ef- 
forts in  the  future  to  the  work  of  agriculture  on  quite 
a  large  scale.  While  Mr.  Tomlinson  was  the  recipient 
of  numerous  congratulations  and  expressions  of  good 
wishes  from  his  old  associates,  yet  considerable  re- 
gret was  felt  by  the  whole  association  in  his  retire- 
ment. 

In  his  opening  address  Mr.  Tomlinson  said:     "In 
presenting  my  report  for  1918  I  feel  like  a  back  slider, 
inasmuch   as,   while   I   am   presiding  at  your  conven- 
tion here,  I  have  decided  to  change  my  occupation. 
"At  our  executive  meeting  in  Toronto,  the  execu- 


Herbert    Elgic,  of  Toronto,   President  elect 
for  1919 

tive  and  the  Lien  Law  Committee  waited  on  Hon.  Mr. 
Lucas,  in  a  body,  regarding  the  changes  in  the  Lien 
law  and  the  committee  was  somewhat  disappointed 
in  the  stand  Mr.  Lucas  took,  which  difYered  radically 
from  his  expressed  views  at  the  previous  interview. 
However,  the  committee  has  been  going  into  the  sub- 
ject .very  carefully  and  we  may  expect  a  report  from 
them  of  considerable  interest  along  with  the  reports 
from  the  other  committees. 

"While  attending  the  convention  in  Ottawa,  I  no- 
ticed a  tendency  on  the  part  of  the  general  contractors 
to  give  the  most  careful  consideration  to  details,  par- 


ticularly affecting  their  own  interests,  to  the  detri- 
ment sometimes  of  the  best  interests  of  the  sub-con- 
tractors of  sujjply  men.  In  my  opinion,  it  would  be  to 
the  interest  of  all  if  many  of  these  distinctions  were 
not  drawn  as  we  are  all  striving  for  the  one  goal .  I 
am  also  of  the  opinion  that  to  make  the  Dominion 
Association  a_  success  a  strong  provincial  association 
is   necessary,   as   each   province   has   its   own   peculiar 


Retiring  President  A,   Tomlinson,   Chatham 

troubles,  which  can  be  better  solved   by  themselves 
I  am  also  of  the  opinion  that  the  headquarters  of  thi- 
association  should  be  at  Toronto. 

"I  am  sorry  1  cannot  report  any  exchanges  coming 
into  the  fold  during  the  past  year,  but  you  must 
remember  that  there  has  been  a  war  on,  and  now 
that  it  is  over  there  is  a  greater  need  than  ever  be- 
fore for  organization.  In  the  ])ast  there  has  been  talk 
of  reducing  the  dues.  This,  in  my  opinion,  would  be 
unwise;  if  any  change  is  CDntemplatcd  it  should  be  in 
the  nature  of  an  increase. 

In  conclusion,  let  me  express  the  wish  that  your 
stay  in  the  Maple  City  will  be  a  pleasant  one,  and 
that  you  will  return  home  determined  to  make  this 
year  a  successful  one  in  your  business  and  in  your 
own  exchange. 

Secretary's  Report 

Mr.  T.  R.  Wright,  of  London,  then  submitted  his 
report  as  secretary.  In  oi)ening,  he  pointed  out  that 
a  request  from  the  meeting  in  Gait  last  June,  that  a 
copy  of  the  minutes  of  the  convention  be  sent  to 
each  exchange,  was  carried  out  by  the  secretary,  who 
had  done  everything  possible  to  keep  the  members 
of  the  different  exchanges  in  touch  with  what  was 
going  on  in  the  Province  since  the  June  meeting. 
"I  would  here  suggest."  he  continued,  "that  whoever 
is  elected  secretary  for  1919  get.  say.  1,000  copies  of 
this  form,  which  I  submit  for  your  consideration, 
printed,  and  on   the  first  of  every   ni'Mith   he   send   a 
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blank  to  each  exchange  to  be  filled  in  and  returned 
to  the  secretary  so  that  he  will  be  able,  from  his  files, 
to  give  any  exchange  in  the  province  an  answer  to 
any  enquiries  as  to  trade  or  conditions,  etc.  This,  I 
trust,  will  be  acted  on  by  all  our  exchanges. 

"I  will  not  attempt  to  go  into  the  details  as  to  the 
advantages  to  be  gained  by  the  building  and  con- 
struction industries  of  the  country  now  that  the  war 
is  about  settled. 

"Referring  to  the  Board  of  Directors  meeting,  held 
in  Toronto  on  Sept.  3,  1918,  you  will  see  by  the  re- 
port that  your  directors  have  been  active  in  bringing 
before  parliamentary  representatives  the  need  of  some 
changes  in  the  laws  regarding  the  improvement  of 
facilities  for  protection  for  the  contractor.  One  ques- 
tion to  come  up  at  this  convention  is  the  question  of 
some  change  in  the  Lien  Law,  which,  as  it  at  present 
exists,  is  of  very  little  protection  to  the  trade  against 
men  who  are  not  strictly  honest.  We  hope  to  be  able 
to  show  our  representatives  the  wisdom  of  the  pro- 
posed changes. 

"As  to  the  building  trade,  it  will,  in  my  opinion, 
be  in  a  more  or  less  unsettled  condition  for  the  next 
two  years  on  account  of  supply  and  demand,  and  the 
condition  of  the  trades  unions.  These  will  be  ques- 
tions worthy  of  our  consideration  as  delegates  to  this 
convention." 

Monthly  report  form  suggested  by  the  Secretary,  Mr. 
T.  R.  Wright,  of  London,   in  his  address  to  the  convention: 

Report  for From Exchange 

Trade  conditions 

Brick  Work 

Carpenter  Work 

Painting 

Plastering y. 

Plumbing 

Tinsmithing 

Electric  wiring 

Supplies 

Labor   Conditions 

Wages 

Condition  of  Exchange 

Remarks 

The  following  committees  were  appointed  by  the 
president:  Technical  Education — E.  R.  Dennis,  Lon- 
don; W.  E.  Dillon,  Toronto;  L.  C.  Reynolds,  Toronto. 
A  committee  to  enquire  into  the  organization  of  the 
Association  of  Canadian  Building  &  Construction  In- 
dustries— A.  H.  Dancy,  Toronto ;  Herbert  Elgie,  To- 
ronto;  and  Mr.  Hannaford,  Hamilton,  with  A.  T.  En- 
low,  of  the  same  city,  as  an  alternative. 

Tuesday's  Session — Report  of  Lien  Law  Committee 

Mr.  Gander  presented  the  report  of  the  Lien  Law 
Committee,  in  which  the  following  amendment  to  the 
Mechanics'  and  Wage  Earners'  Lien  Act  was  submit- 
ted for  the  consideration  of  the  delegates : 

An  Act  to  Amend  The   Mechanics'  &   Wage  Earners'   Lien 

Act 

"His  Majesty  by  and  with  the  advice  and  consent  of  the 
Legislative  Assembly  of  the  Province  of  Ontario,  enacts  as 
follows: — 1.  Sub-section  2  of  Section  22  of  the  Mechancis' 
and  Wage  Earners'  Lien  Act  is  amended  by  adding  after  the 
word  "materials"  in  the  first  line  thereof  the  words,  "in  case 
not  otherwise  provided  for." 

2.  Section  22  of  the  said  Act  is  amended  by  adding  there- 
to the  following  sub-sections: — 

(fi)  If,  within  the  time  mentioned  in  sub-section  1,  a 
sub-contractor   has    given    to    the    owner   or,    in    the 


case  of  a  contract  which  is  under  the  supervision 
of  an  architect,  engineer  or  other  person  upon  whose 
certificate  payments  are  to  be  made,  to  such  archi- 
tect, engineer  or  other  person,  notice  in  writing 
of  the  sum  owing  to  each  sub-contractor,  claim  may 
be  registered  within  seven  months  after  the  time 
mentioned  in   sub-section   1. 

(7)  If,  within  the  time  mentioned  in  sub-section  2,  any 
person  who  furnishes  or  places  any  materials,  has 
given  to  the  owner,  or  in  the  case  of  a  contract 
which  is  under  the  supervision  of  an  architect,  en- 
gineer or  other  person  on  whose  certificate  payments 
are  to  be  made,  to  such  architect,  engineer  or  other 
person,  notice  in  writing  of  the  sum  owning  to  such 
person  by  the  owner  or  by  the  contractor  or  by  a 
sub-contractor,  as  the  case  may  be,  the  claim  for  a 
lien  for  such  sum  by  such  person  may  be  registered 
within  seven  months  after  the  time  mentioned  in 
sub-section   3. 

,■!.  Section  42  of  the  said  Act  is  hereby  repealed  and 
the    following    substituted    therefor: — 

42.  The  costs  of  the  action  awarded  to  the  plaintiffs  and 


John    Hildrith,   Chatham,   2nd   Vice-president 

successful  lien  holders  shall  be  apportioned  and 
borne  as  the  Judge  or  officer  may  direct,  and  such 
costs,  exclusive  of  actual  disbursements,  shall  not 
exceed  the  percentages  hereinafter  mentioned,  viz.: 
25    per    cent,    of    the    total    amount    awarded    T)y    the 

judgment    where    such     amount     does    not    exceed 
■  ,$1,000. 
30   per   cent,   of   the    amount    awarded   in    excess    of 

.$1,000  and  up   to  $2,000. 
15   per   cent,    of   the   amount   awarded    in    excess    of 

$2,000  and  up  to  $3,000. 
io   per   cent,   of   the   amount   awarded    in    excess    of 

$3,000,   and  up   to  $4,000. 
5   per    cent,    of   the     amount     awarded    in    excess    of 

$4,000. 
4.  Section   43   of   the    said   Act    is    repealed   and    the    fol- 
lowing substituted  therefor: — 

43.  Where  costs  are  awarded  against  a  plaintiff  or  other 
persons  claiming  liens,  such  costs  shall  be  appor- 
tioned and  borne  as  the  judge  or  officer  may  direct 
and  shall  not  exceed  in  the  aggregate  the  percentages 
hereinafter  mentioned,  viz.: — 
35  per  cent,  of  the  total  amount  of  the  claims  of  the 
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parties  or  persons  against  whom  costs  arc  award- 
ed where  such  amount   does  not   exceed  $1,000. 
30  per  cent,  of  the  amount  of  said  claims  in  excess 

of  $1,000  and   up   to  $2,000. 
15  per  cent,  of  the  amount  of  said  claims  in  excess 

of  $2,000  and  up  to  $3,000. 
10  per  cent,  of  the  amount  of  said  claims  in   excess 

of  $3,000  and  up  to  $4,000. 
5  per  cent,  of  the  amount  of  said   claims   in   excess 
of  $4,000." 
This  report  aroused  considerable  discussion  and  re- 
sulted in  a  motion  by  Mr.  R.  Marson,  of  Stratford,  sec- 
onded by  Mr.  Gibbons,  of  London,  that  the  conven- 
tion ..endorse  the  amendment  to  the  Lien  Law  as  ap- 
proved by  the  Provincial  Builders'  &  .Supply  Associa- 
tion of  Ontario  and  that  a  copy  of  the  amendment  bo 
sent  to  Mr.  Joe  Russell,  M.P.I'.    This  motion  was  car- 
ried unanimously. 

Mr.  Herbert  Elgie,  of  Toronto,  spoke  at  lenj^th  on 
the  work  carried  on  by  the  Builders'  Exchangfe  in  sev- 
eral states  of  the  United  States.  He  also  emphasized 
the  advantages  to  be  derived  by  the  members  from 
their  Exchange. 

Mr.  Dennis  and  Mr.  Wright,  of  London,  also  gave 
some  good  advice  on  Exchange  work,  after  which  the 
meeting  adjourned  until  8  p.m. 

During  the  evening  session,  Mr.  Dennis,  of  Lon- 
don, presented  a  paper  ori  "Technical  Education," 
which  is  given  in  full  elsewhere  in  this  issue.  It  was 
moved  by  Mr.  Elgie  and  seconded  by  Mr.  Fielder,  that 
a  hearty  vote  of  thanks  be  tendered  to  Mr.  Dennis 
for  the  very  valuable  paper  he  had  prepared  for  this 
convention.     This  was  enthusiastically  carried. 

Wednesday's  Session 

The  secretary  presented  his  report  of  the  director.s' 
meeting  held  in  Toronto  on  September  3,  1918. 

Mr.  Tobin  Speaks  Regarding  Workmen's  Compen- 
sation Act 

"The  subject  I  will  speak  on  is  one  in  which  every 
man  here  is  vitally  interested.  For  the  benefit  of  those 
who  are  not  as  familiar  as  might  be  with  the  regula- 
tions of  the  board,  I  rpight  point  out  to  you  that  a 
section  of  the  Workmen's  Compensation  Act  provides 
for  the  organization  of  any  body  interested  in  trie  ])re- 
vention  of  accidents.  When  such  a  body  represents  a 
majority  of  an  association  and  is  approved  by  the 
Workmen's  Compensation  Board,  it  becomes  a  legally 
recognized  organization.  Thorough  inspections  are 
thus  provided  for  and  a  record  of  these  inspections 
are  filed  and  registered. 

"The  loss  of  labor  turnover  on  account  of  acci- 
dents is  very  large,  Ontario  paying  $3,500,000,  and 
there  is  a  further  large  uncalculated  loss  to  the  em- 
ployers in  replacing  men  who  are  injured.  Loss  of 
time  is  unavoidable  in  replacing  men  who  have  met 
with  accidents  and  when  these  men  are  replaced  it 
very  often  takes  some  time  before  they  become  as 
efficient  as  those  whom  it  was  necessary  to  replace- 
Breaking  in  new  men  always  means  a  loss  of  time,  not 
only  for  the  man  but  for  the  foreman  or  superintend- 
ent" who  has  to  instruct  him  in  his  duties. 

"This  matter  came  up  some  time  ago  and  at  the 
request  of  your  secretary,  I  studied  the  situation.  My 
conclusion  is  that  if  this  association  is  to  become  ef- 
fective, a  strong  effort  must  be  made  to  secure  a  suf- 
ficient membership  to  carry  weight. 

"The  work  of  the  various  organizations  interested 
in  the  prevention  of  accidents  is  handled  in  one  office. 


The  Industrial  Accident  Preventative  Association 
have  a  competent  staff  of  inspectors,  as  well  as  or- 
ganized accident  prevention  councils  all  over  the  coun- 

"All  the  numerous  protective  appliances,  such  as 
guards,  etc.,  will  prevent  only  about  30  per  cent,  of 
the  accidents.  The  majority  of  accidents  occur 
through  falling  material,  stumbling  over  material,  and 
so  on,  not  through  contact  with  moving  machines. 
An  educational  campaign  could  be  made  the  means 
of  preventing  90  per  cent,  of  the  accidents  in  Canada. 
"To  illustrate  my  meaning,  when  I  refer  to  the  ef- 
fect of  education  on  the  mind  of  the  workman,  I  might 
cite  an  instance  of  a  foreigner  coming  to  an  employer 
for  work,  who  could  not  speak  or  understand  Engli.sh 
An  interjjreter  was  called  and  the  man  started  to 
work.  His  job  required  him  to  carry  manufactured 
material  to  the  elevator,  then  up  to  another  floor, 
coming  down  with  the  empty  trays.  After  making 
two  or  three  trips,  he  was  approaching  the  elevator 
for  the  down  trip  with  a  pile  of  empty  trays.  He 
could,  with  difficulty,  see  over  the  load  he  was  carry- 
ing, and  not  seeing  that  the  elevator  was  moving,  he 
attempted  to  board  it.  Fortunately  another  workman 
was  close  at  hand  and  rescued  him  in  time.  The  edu- 
cational .system  had  been  adopted  in  this  plant,  and 
its  effect  was  such  on  the  minds  of  the  employees  that 
they  went  to  the  superintendent  and  demanded  that 
the  new  man  be  dismissed.  They  refused  to  work 
with  him  as  they  would  never  feel  safe.  It  has  been 
proved  time  and  again  that  men  who  appreciate  the 
causes  leading  up  to  accidents  will  not  work  with  a 
man  who  does  an  unsafe  thing. 

"My  advice  to  you  is :  Lay  down  safe  rules  wher- 
ever possible.  Reduction  of  accidents  means  reduc- 
tion in  assessment  and  is  most  decidedly  a  money- 
making  investment." 

Considerable  discussion  took  place  on  the  question 
of  the  merit  rating  system.  Mr.  Elgie  wanted  informa- 
tion as  to  whether  there  was'  any  record  kept,  for  the 
I)rotection  of  the  employer,  of  men  who  were  continu- 
ally meeting  with  accidents.  He  also  enquired  if  the 
question  of  eyesight  test  had  ever  been  considered. 

This  opened  up  a  serious  question  in  the  opinion 
of  Mr.  Tobin.  He  said  it  would  require  a  lot  of  care- 
ful study  as  it  would  more  or  less  penalize  defective 
men.  Something  of  the  sort,  however,  should  be  re- 
quired as  a  protection  to  the  employer.  Continuing, 
Mr.  Tobin  said  the  International  Harvester  Company 
saved  $200,000  a  year  by  an  educational  system  which 
reduced  mechanical  hazards  in  their  plant.  More  men 
are  killed  by  accident  in  one  year  in  the  United  States 
than  the  Canadian  Corps  lost  in  the  whole  war.  To 
give  an  idea  of  the  number,  Mr.  Tobin  said  that  these 
men,  if  buried  in  one  grave  would  require  a  grave 
eight  miles  long. 

Mr.  Tobin  also  explained  that  except  for  death  or 
permanent  disability,  men  are  not  entitled  to  claim  if 
they  disobey  employers'  rules  applying  to  safety  regu- 
lations. 

A  vote  of  thanks  was  tendered  to  Mr.  Tobin  on  a 
motion  by  Mr.  Till,  of  Toronto,  which  was  seconded 
by  Mr.  Gibbons,  of  London. 

Mr.  Gander,  of  Toronto,  criticized  the  government 
for  permitting  the  exorbitant  wage  paid  for  unskilled 
or  poor  mechanics  during  the  period  of  the  war.  These 
men  now  demanded  and  expected  to  still  receive  this 
high  rate. 

Mr.  Gander  here  presented  a  report  on  the  Work- 
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men's  Compensation  Act,  labor  making  the  following- 
demands :  (1)  That  the  present  rate  of  55  per  cent. 
of  the  workmen's  former  wages  was  inadequate  to 
meet  the  liabilities;  (2)  That  the  entire  cost  of  all  ac- 
cidents should  be  borne  by  the  various  industries  cov- 
ered by  this  Act,  and  that  injured  workmen  should  re- 
ceive compensation  to  the  full  extent  of  their  former 
wages;  (3)  As  a  lot  of  time  is  lost  owing  to  weather 
conditions,  the  men  should  be  compensated  on  the  basis 
of  union  or  the  prevailing  rate  of  wages  paid  in  the 
cities  or  towns ;  (4)  That  the  medical  provision  of  the 
Act,  which  at  present  only  covers  the  first  month  of 
disability  should  cover  the  whole  period;  (5)  That  the 
scope  of  the  Act  should  be  broadened  to  include  private 
companies  not  engaged  in  the  building  trade ;  (6)  That 
widows  should  receive  at  least  $30  a  month  for  them- 
selves and  $10  for  each  child  under  16  instead  of  $20 
a  month  and  $5  for  each  child  up  to  maximum  of  $40 
at  present. 

Mr.  Dancy  asked  for  information  as  to  medical  help 
provided  under  the  Workmen's  Compensation  Act.  Mr. 
Gander  stated  that  he  believed  this  time  was  one 
month. 

Mr.  B.  Blondie,  of  Chatham,  said  he  had  no  desire 
or  intention  to  work  to  the  disadvantage  of  the  work- 
men, but  men  were  ready  to  take  advantage  of  the 
employer. 

Mr.  Dancy  cited  an  instance  of  a  workman  slight- 
ly scratched  while  handling  stone.  The  man  reported 
to  a  doctor  and  returned  to  the  job  with  his  hand 
bandaged  and  refused  to  work.  He  said  he  would  be 
off  for  a  week.  Mr.  Dancy  reported  to  the  board  that 
the  man  should  not  receive  undue  consideration,  but 
in  spite  of  this  the  man  was  awarded  $20  compensa- 
tion. 

Mr.  Elgie  moved  the  adoption  of  the  report  of  the 
committee,  seconded  by  Mr.  Boss.  It  was  carried 
unanimously. 

Mr.  Elgie  next  read  his  memorial,  which  was  pre- 
sented to  the  government  during  the  conference  of 
building  and  construction  interests  held  in  Ottawa  last 
November,  which  appeared  in  the  issue  of  the  "Con- 
tract Record"  of  December  4th,  1918. 

Mr.  Gander  spoke  very  strongly  in  favor  of  the  me- 
morial and  urged  that  it  be  accepted  at  this  conven- 
tion. Mr.  Fielder  seconded  the  motion  and  it  was  car- 
ried without  a  dissenting  vote. 

Mr.  Elgie  read  the  report  of  the  committee  on  reso- 
lutions, which  was  placed  on  the  table  and  discussed, 
clause  by  clause.  The  following  is  a  list  of  these  reso- 
lutions, passed  by  the  delegates  in  session : 

"That  we  place  ourselves  on  record  to  assist  our 
returned  soldiers,  (brothers,  sons,  and  husbands)  back 
into  industrial  life  and  give  them  work  in  preference 
to  those  of  ourselves  who  were  unable  to  go  to  fight." 

"That  there  be  compulsory  National  Technical  ed- 
ucation of  the  boy  up  to  the  age  of  16  or  18  years,  and 
that  we  bring  about  a  reform  in  the  apprenticeship 
system  of  various  trades  to  produce  better  artisans." 

"That  this  convention  appoint  a  strong,  energetic, 
organization  commitee  to  get  the  towns  and  cities  of 
the  province  to  connect  up  with  the  Provincial  Ex- 
change so  that  we  can  strengthen  the  organization. 
Let  the  slogan  be  'Honesty,  and  to  be  honestly  recom- 
pensed.' " 

"That  we  associate 'ourselves  with  the  Association 
of  the  Canadian  Building  and  Construction  Industries 
recently  formed  at  Ottawa  by  the  contractors  of  Can- 


ada from  coast  to  coast  if  a  special  investigating  com- 
mittee to  be  appointed  so  recommends." 

"That  we  adopt  a  better  system  of  dues  or  fees 
on  the  percentage,  so  that  every  man  shall  pay  ac- 
cording to  the  business  that  he  accomplishes  each 
year,  so  that  the  large  and  small  contractor  may  be 
interested  in  the  Exchange." 

"That  we  get  into  closer  relations  with  the  supply 
men  with  the  object  of  obtaining  a  trade  preference  or 
discount." 

"Resolved  that  in  view  of  the  tremendous  import- 
ance at  the  present  time  of  vocational  guiding  and 
vocational  training,  both  to  the  youth  of  the  province 
and  to  our  industries,  and  also  recognizing  the  neces- 
sity of  industrial  education  in  the  re-establishment  of 
our  returned  soldiers  in  independent  civil  life,  the 
members  of  this  convention  place  themselves  on  re- 
cord as  follows : 

(1)  That  we  recommend  to  the  members  of  our 
various  Builders'  Exchanges  that  a  special  committee 
in  exchange  be  formed  to  co-operate  with  the  local 
vocational  and  technical  schools  in  enlarging  and  ex- 
tending their  usefulness,  and  that  we  urge  all  em- 
ployees to  take  an  interest  in  the  boys  and  young  men 
in  their  employ,  advising  them  to  take  suitable  tech- 
nical school  courses. 

(2)  We  believe  that  what  is  known  as  the  "part 
time  system,"  whereby  the  vocational  school  and  the 
employer  work  in  conjunction  in  the  practical  and 
technical  training  of  the  employee,  should  be  adopted 
without  delay,  in  all  centres  where  adequate  facilities 
exist. 

(3)  We  believe  in  a  general  re-establishment  of 
the  apprentice  system  on  a  basis  suited  to  the  present 
day  conditions  and  with  a  real  regard  for  the  interest 
and  permanent  welfare  of  the  apprentice,  the  employer 
to  receive  the  continuous  co-operation  of  the  school 
during  the  term  of  apprenticeship. 

(4)  In  our  opinion  the  Provincial  Government 
should  amend  its  regulations  respecting  the  grants  for 
teachers'  salaries  in  technical  and  industrial  schools 
paying  our  half  of  all  salaries  for  day  and  night 
classes  without  restriction  as  to  total  amount  of  sal- 
ary in  any  one  institution. 

(5)  That  the  long  considered  grant  in  aid  of  Tech- 
nical education  by  the  Dominion  Government  should 
be  provided  without  further  delay  in  the  general  in- 
terest of  our  national  industries. 

(6)  That  we  are  strongly  of  the  opinion  that  a 
Canadian  national  policy  of  education  be  instituted 
under  Dominion  Government  jurisdiction,  providing 
uniform  tests,  examinations  and  standard  text  books 
for  all  provinces. 

(7)  That  a  committe  be  named  by  the  President 
to  deal  with  the  interests  of  the  association  re  voca- 
tional   training  and   apprenticeship. 

Mr.  Dennis,  of  London,  next  read  the  report  of  the 
committee  on  nominations,  which  was  placed  on  the 
table  for  consideration. 

Mr.  Wright,  secretary  of  the  Provincial  Association, 
at  this  point  read  a  very  cordial  letter  from  the  sec- 
retary of  the  Toronto  Builder^'  Exchange,  inviting  the 
Provincial  Association  to  hold  its  next  annual  meet- 
ing in  Toronto,  and  promising  them  a  royal  time. 

Mr.  Dennis  moved  the  adoption  of  the  report  of  the 
nominating  committee.  Mr.  Norton  seconded  the  mo- 
tion, which  was  carried. 

In  the  afternoon  the  delegates  were  entertained  to 
a  motor  trip  around  the  city,  during  which  many  of 
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the  industrial  plants  were  inspected,  including  the 
( iray-Dort  automobile  plant,  the  \Vm.  Gray  &  Son  Com- 
])any's  immense  carriage  factory  and  the  new  and  most 
interesting  ])lant  of  the  Dominion  Sugar  Co.,  Ltd.  In 
the  latter  plant,  the  visitors  were  amazed  at  the  sight 
of  8,000,000  pounds  of  granulated  sugar  in  the  ware- 
house. 

Technical  Education  Discussed 

The  evening  meeting  was  called  to  order  at  7.30 
p.m.,  and  Mr.  Dillon,  of  Toronto,  addressed  the  meet- 
ing on  the  question  of  the  apprentice  system  and  the 
necessity  for  technical  and  vocational  education. 

Mr.  L.  C.  Reynolds,  of  the  "Contract  Record,"  also 
spoke  at  some  length,  on  the  subject  of  technical  edu- 
cation. He  dwelt  on  the  necessity  of  some  system  of 
compulsory  education  for  the  apprentice  and  pointed 
out  the  importance  of  carrying  on  this  work  in  con- 
junction with  practical  training.  He  also  recommend- 
ed that  this  work  should  be  under  the  direction  of 
instructors  well  qualified  by  experience  in  the  trade 
or  industry  as  well  as  by  scientific  education. 

Mr.  lilgie  recommended  the  launching  of  a  "Safety 
I'^irst"  campaign. 

Mr.  Wright  moved  that  a  committee  from  this,  as- 
sociation appeal  to  the  Compensation  ]')Oard,  or,  if 
necessary,  to  the  government,  to  ask  that  the  clause  re- 
garding merit  rating,  as  far  as  the  building  industry 
is  concerned,  be  repealed.  This  motion  was  seconded 
by  Mr.  Elgie  and  carried  unanimously. 

Mr.  R.  M.  Norton,  of  the  Sarnia  Bridge  Co.,  pre- 
sented a  most  interesting  and  greatly  appreciated  pa- 
l)er  on  the  relation  of  steel  to  industry  for  war  and 
during  the  ])eriod  of  reconstruction  in  Canada,  which 
is  given  in  full  elsewhere  in  this  issue 

The  meeting  adjourned  at  10  p.m.  to  attend  a  ban- 
quet given  by  the  Chatham  Huilders'  Exchange  in 
honor  of  the  visiting  delegates. 

Delegates   Banqueted 

After  everyone  had  done  full  justice  to  the  most 
sumptuous  repast,  during  which  a  musical  programme 
was  furnished  by  an  excellent  orchestra,  Dr.  Merchant, 
of  Toronto,  addressed  the  gathering  on  "Technical 
lulucation :" 

Dr.  Merchant's  Address  on  Technical  Education 

"There  is  a  crying  need  for  technically  trained  men 
in  every  trade  and  industry,"  declared  Dr.  Merchant, 
Director  of  Technical  Education.  "We  must  have  co- 
operation between  the  technical  school  and  the  work- 
shop. We  must  develop  specialized  talent.  That  is 
the  principal  object  of  technical  school  training.  The 
solution  of  successful  indu.strial  education,  I  am  firmly 
convinced,  must  come  through  the  technical  school 
and  the  workshop.  I  believe  that  a  youth  should  at- 
tend school  until  he  is  sixteen  years  of  age.  A  large 
])rop()rtion  are  led  into  industrial  life  by  mere  adven- 
ture into  money  making  propositions." 

Dr.  Merchant's  address  dealt  with  technical  educa- 
tion in  many  phases  and  was  of  great  value  to  the  re- 
presentatives of  the  Builders'  Exchanges  present  at 
the  l)anquet. 

"lulucation  is  a  state  need,"  he  said.  "It  is  not  a 
charity,  or  debt,  but  a  necessity. 

"The  progress  of  our  nation  depends  on  educa- 
tion.    It  will  help  to  make  democracy  safe. 

"We  must  develop  our  national  resources.  This 
calls  for  technical  education. 

"What  is  the  fundamental  problem  in  the  conser- 
vation of  our  national   resource's?     The  speaker  an- 


swered this  question  by  showing  that  years  ago,  when 
oil  was  discovered,  thousands  of  gallons  of  gasoline 
and  other  constituents  were  wasted  through  ignorance. 

"Conservation  means  prevention  of  waste,"  he  said. 
"The  utilization  of  discovered  properties.  The  chief 
cause  in  waste  is  the  failure  to  develop.  Development 
means  that  there  must  be  education.  We  must  begin 
to  eliminate  the  waste  in  knowledge  by  developing  the 
abilities  of  our  children. 

"I  wish  I  could  call  to  your  mind  the  richness  of 
the  resources  of  a  child's  endowment.  We  have  un- 
limited storehouses  of  resources,  which  must  be  de- 
veloped. We  have  mineral  areas,  forests,  fisheries, 
and  on  the  other  hand  there  is  the  human  side  with  in- 
finite possibilities. 

"These  resources  are  not  realized.  The  efficiency 
of  the  child  depends  on  the  resources  in  the  child 
which  you  and  I  must  develop.  They  must  become 
skilled  in  trades.  There  must  be  skill  in  craft-;man- 
ship. 

"Development  deiicnds  upon  skill,  intelligence  and 
insight  and  the  extent  of  operations  is  limited  by  our 
liniitations  in  this  respect.  It  is  noticeable  in  every 
sphere  of  activity. 

Boys  Back  to  the  School 

''We  don't  want  more  men  back  to  the  land,  but 
more  boys  back  to  the  school  to  improve  the  agricul- 
tural industry. 

"There  is  a  lack  of  technically  trained  men  for  vari- 
ous trades  and  callings.  Concerns  will  bear  me  out  in 
this.  It  is  particularly  noticeable  in  your  own  build- 
ing and  contracting  business.  You  men  here  want 
skilled  men.  We  must  conserve  and  develop  our 
peoi)le.  We  must  develop  specialized  talent.  Some 
are  fitted  for  commerce,  some  have  aptitudes  for  farm- 
ing, or  professions.  Everywhere  we  find  'square  pegs 
in  round  holes.'  The  fundamental  problem  of  tech- 
nical education  is  guidance,  in  order  that  the  boys  can 
become  skilled  in  vocations  to  which  they  are  fitted. 

"The  crying  demand  of  the  age  is  for  skill.  But 
besides  skill  we  must  have  knowledge. 

"Years  ago  a  boj'  used  to  choose  between  a  trade 
or  an  education.  A  skilled  man  to-day  must  be  edu- 
cated. Our  boys  must  be  trained  in  intelligent  reasons 
for  operations.  They  must  appreciate  values  and  be 
trained  in  scientific  conceptions  fundamental  to  in- 
dustry. They  must  be  developed  in  initiative  and  con- 
fidence. 

"There  are  two  requisites  of  knowledge.  One  is 
to  know  the  rea.son  for  a  thing,  and  the  other  is  to  be 
able  to  see  its  application.  These  two  phases  mean 
education. 

Men  Machines 

"Commercial  men  tell  me  their  clerks  are  in  some 
cases  men  machines.  Teachers  in  some  cases  lack  in- 
itiative. They  become  mere  talking  machines.  The 
wastage  of  endeavor  through  the  lack  of  ability  to  de- 
velop in  unusual  lines,  is  a  hindrance  to  prosperity. 
If  there  is  to  be  succe.ss  in  the  recon-^tnirtioti  era  it  will 
come  solely  through  initiative." 

Dr.  Merchant  said  that  the  degradation  of  the  (ier- 
man  people  had  been  traced  by  some  to  an  inefficient 
system  of  industrial  training. 

"It  is  not  German  cfiiciency  that  was  wrong,  but 
the  German  motive." 

"Their  training  was  reflected  in  their  scheme?  for 
world  power." 

Dr.  Merchant  said  that  the  solution  of  industrial 
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education  must  come  through  the  school  and  the  shop. 
"These  must  work  hand  in  hand,"  he  urged.  "A  good 
many  depend  on  the  school  for  the  training  of  the 
youth.  I  believe  that  a  youth  should  attend  school 
until  he  is  sixteen  years  of  age. 

"A  large  proportion  are  led  into  industrial  life  by 
a  mere  adventure  into  money  making  propositions,  and 
the  appeal  to  adult  relationship.  There  must  be  co- 
operation between  schools  and  the  workshop. 

"There  are  trades  which  demand  scientific  know- 
ledge. The  school  is  the  place  to  secure  this,  with 
practical  experience  in  the  shop  the  result  will  be  an 
efficient   artisan. 

"The  law  provides  that  such  training  can  be  intro- 
duced in  any  municipality.  A  boy  can  be  kept  at 
school  part  time  up  to  17  years  of  age,  and  serve  the 
rest  of  his  time  in  the  shop. 

"No  person  in  this  province  is  allowed  to  teach 
at  vocational  training  unless  he  has  had  a  jiractical 
training.  You  can  establish  a  practical  day  or  even- 
ing school  to  teach  vocational  training.  We  specify 
for  fifty  per  cent,  of  academic  training.  We  believe 
that  our  children  going  into  the  industries  must  have 
a  broad  and  extensive  knowledge  of  the  world." 

In  conclusion  Dr.  Merchant  said  it  was  the  wish  of 
the  Department  that  institutions  like  the  Builders'  Ex- 
change give  advice  on  educational  problems.  The  de- 
partment was  willing  at  all  times  to  consider  sugges- 
tions. 

Thursday's  Session 

The  meeting  opened  on  Thursday  morning  for  the 
last  day  of  the  convention. 

Mr.  Norton,  of  Sarnia,  moved  that  this  association 
place  itself  on  record  as  being  in  favor  of  assisting  our 
returned  soldiers  back  into  industrial  life  in  prefer- 
ence to  those  who  were  unable  to  go  to  fight. 

Mr.  Gibbons,  of  London,  seconded  this  motion, 
which  was  carried. 

Moved  by  Mr.  Norton,  seconded  by  Mr.  Gibbs,  of 
Sarnia,  that  the  president  appoint  a  committee  of  two 
to  investigate  the  organization  of  the  Association 
of  Canadian  Building  &  Construction  Industries,  and 
if,  in  their  judgment,  together  with  that  of  the  incom- 
ing president  and  secretary,  they  consider  affiliation 
with  the  Dominion  organization  wise,  they  shall  em- 
power the  president  to  call  a  meeting  of  the  board  of 
directors  to'  consider  the  question.  The  motion  was 
carried. 

Moved  by  Mr.  Elgie  and  seconded  by  Mr.  Till,  that 
some  better  method  of  collecting  dues  be  adopted. 
Motion  carried. 

Moved  by  Mr.  Gibbs  and  seconded  by  Mr.  Till, 
that  each  Exchange  bring  in  a  report  at  the  next  con- 
vention on  the  conditions  respecting  the  best  method 
of  securing  a  trade  discount.    Motion  carried. 

Moved  by  Mr.  Dancy,  and  seconded  by  Mr.  Elgie, 
that  each  Exchange  pay  a  per  capita  tax  of  $1.00  as 
their  roll  stands  at  the  annual  meeting  prior  to  the 
annual  meeting  of  the  Provincial  Builders'  and  Sup- 
ply Association  of  Ontario,  at  which  meeting  this  as- 
sessment is  due  and  payable.     Motion  carried. 

Moved  by  Mr.  Grace,  of  Sarnia,  and  seconded  by 
Mr.  Dillon,  that  each  local  builders'  exchange  urge  the 
municipality  to  take  up  the  offer  of  the  government  as 
a  .solution  of  the  industrial  housing  question.  Motion 
carried. 

Moved  by  Mr.  Couse.  and  seconded  by  Mr.  Gibbs, 


that  the  question  of  organization  be  left  in  the  hands 
of  the  executive.     Motion  carded. 

Moved  by  Mr.  Geo.  Gander,  seconded '  by  Mr. 
Gibbs,  that  the  sum  of  $75  be  paid  as  an  honorarium 
to  the  secretary  for  his  services  during  the  past  year. 
Motion  carried. 

Moved  by  Mr.  Dillon,  and  seconded  by  Mr.  Dancy, 
that  the  executive  call  a  meeting  of  the  members  of 
the  local  exchanges  to  be  called  by  the  president  to 
consider  the-  question  of  affiliation  with  the  Dominion 
association.     Carried. 

Moved  by  Mr.  Tomlinson,  and  seconded'  by  Mr. 
Dillon,  that  the  Provincial  Association  request  the 
Compensation  Board  to  grant  permission  to  affiliate 
with  the  Accident  Preventative  Association  and  that 
the  secretary  notify  the  Accident  Preventative  Asso- 
ciation of  this  request.     Carried. 

Moved  by  Mr.  Gander,  and  seconded  by  Mr. 
Blondie,  that  the  President  be  empowered  to  call  any 
member  to  assist  in  organization  work.     Carried. 

Moved  by  Mr.  Dillon,  and  seconded  by  Mr.  Dancy, 
that  a  vote  of  thanks  be  given  to  the  "Contract  Re- 
cord" for  the  able  services  rendered  to  the  associa- 
tion and  for  their  assistance  in  making  this  conven- 
tion a  success.  Motion  carried  unanimously.  Mr. 
Dillon,  Mr.  Dancy  and  Mr.  \\'right  all  spoke  on  this 
motion  and  called  attention  to  the  valuable  services 
rendered  by  this  journal  in  the  organization  work  of 
the  Dominion  associatioii,  a«  well  as  the  provincial 
and  local   exchanges. 

Mr.  Reynolds  expressed  a  sincere  feeling  of  gratifi- 
cation for  the  hearty  vote  of  thanks  and  laudatory  ex- 
pressions of  good  will. 

The  following  officers  were  elected  for  1919 :  Pre- 
sident,  Herbert  Elgie,  Toronto ;  first  vice-])resident. 
Lieut.-Col.  J.  L.  Youngs,  V.C,  of  Stratford ;  second 
vice-president,  John  Hildrith,  Chatham ;  secretary- 
treasurer,  T.  R.  Wright.  London.  The  delegates  are: 
Chatham,  Mr.  Palmer;  London,  L.  A.  Boss;  Sarnia, 
R.  M.  Norton;  Gait,  Mr.  Thomas;  Hamilton,  Mr. 
Murry ;  St.  Catharines,  Mr.  Nicholson ;  Ottawa,  Geo. 

A.  Grain;  Toronto,  W.  E.  Dillon  and  C.  F.  Till. 
The   register    at   the    convention   was   as    follows: 

London— T.  R.  Wright,  L.  A.  Boss,  A.  E.  Gibbons, 
E.  R.  Dennis,  H.  Hayman ;  Toronto — C.  F.  Till,  R.  H. 
Falkiner,  H.  Elgie,  Geo.  Gander,  L.  C.  Reynolds,  A. 
H.  Dancy,  F.  M.  Tobin,  W.  E.  Dillon,  Fred  W.  Shield, 
British  Trade  Commissioner ;  Stratford — Robert  Mar- 
son  ;  Sarnia — R.  W.  Norton,  T.  Grace,  H.  A.  Couse,  N. 
E.  Gibb,  R.  Simpson ;  Chatham — F.  C.  Philps,  G.  R. 
Guy,  Thos.  Raymond,  Geo.  Fielder,  J.  J.  Killer,  J.  H. 
Glassco,  B.  Blondie,  W.  H.  Palmer,  C.  R.  Bowers,  Al- 
bert Tomlinson,  Frank  Bland,  Capt.  H.  E.  Crow,  John 
W.  Draper,  Frank  Sparks,  E.  Raymond,  A.  M.  Burtch, 

B.  Miller  Echlin,  Ross  Hufif. 


Union  bricklayers  and  hoisting  engineers  in  112 
cities  of  the  United  States  were  ordered  to  strike  on 
Feb.  10  in  sympathy  with  the  striking  members  of 
the  Carpenters'  Union.  The  number  of  men  afifected 
is  between  300,000  and  400,000. 


Organized  labor,  as  represented  by  the  Trades  and 
Labor  Council  in  Quebec,  is  dissatisfied  with  the  ])ro- 
visions  of  the  Workmen's  Compensation  Act  on  the 
statute  books  of  the  Province,  and  a  strong  delegation 
representing  the  council  recently  came  before  the  Gov- 
ernment, making  a  strong  plea  for  radical  changes  in 
the  Act. 
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Is  Technical    Education   in  Ontario  Doomed 

to  Failure? 


By  E.   R.   Dennis* 


Men,  for  a  long  time,  stood  in  wonder  and  awe  of 
words.  In  religion,  in  politics,  in  science,  in  medicine, 
great  and  imposing  words  have  been  solemnly  and 
threateningly  held  before  us  to  frighten  us  at  times 
from  our  inclination  toward  original  thought  and 
action. 

But  of  late  we  are  more  and  more  inclined  to  ex- 
amine these  words  and  phrases — to  enquire  what  they 
mean — whether  they  mean  anything — -^whether  back  of 
their  pretension  is  anything  really  worth  while. 

Problem  of  Filling  the  Ranks  of  the  Mechanics 

During  recent  3'ears  "Technical  Education"  has 
been  a  very  popular  phrase.  We  have  welcomed  it 
like  a  boy  does  a  new  toy.  We  have  come  to  regard 
it  as  a  panacea  for  educational,  social  and  industrial 
ills.  We  fear  the  stigma  of  being  classed  as  reaction- 
ary and  un])rogressive  if  we  fail  to  glow  with  enthusi- 
asrn  when  the  magic  words  are  pronounced.  We  listen 
to  reports  on  technical  education  at  our  gatherings  of 
manufacturers  and  business  men,  pass  resolutions,  and 
depart  imagining  that  some  day,  somehow,  technical 
education  will  perform  a  miracle  in  relieving  and  per- 
haps remedying  the  crisis  that  our  industries  face,  and 
have  been  facing  for  some  time,  with  respect  to  secur- 
ing skilled,  trained  and  competent  mechanics — who 
will  be  worthy  to  fill  the  places  of  the  older  men, 
who  will  ere  long  have  to  retire  from  active  work,  and 
men  who  acquired  their  skill  and  value  as  craftsmen 
under  the  apprenticeship  system  of  a  generation  ago. 

In  order  that  I  may  not  be  considered  too  presump- 
tuous in  offering  some  criticisms  and  suggestions  in 
connection  with  this  subject,  you  will,  I  trust,  pardon 
a  brief  reference  to  some  of  my  personal  experiences. 

Some  seven  or  eight  years  ago  we  realized  in  our 
own  industry  that  a  serious  situation  was  developing 
in  regard  to  obtaining  skilled  workmen  required  for 
the  growing  needs  of  a  growing  business  manufactur- 
ing a  product  that  required  mechanics  of  high  order 
to  turn  out. 

We  realized  then,  as  you  have  realized,  that  our 
real  mechanics  who  could  turn  out  first  class  work 
were  the  older  men,  who  have  thoroughly  learned  their 
trade  in  years  gone  by  as  apprentices  under  the  old 
and  very  efficient  system. 

We  found  that  the  boys  coming  out  of  our  public 
schools  did  not  take  to  the  idea  of  learning  a  trade — 
that  boys  in  our  high  schools  and  collegiate  institutes 
were  being  educated  absolutely  away  from  any  idea  of 
entering  the  industries. 

Modern  shop  organization  and  the  attitude  of  the 
parents  and  the  boys  and  the  schools  seem  to  make 
the  old  system  of  apprenticeship  an  impossibility. 

Boys  were  entering  shops  with  the  central  idea  of 
getting  every  dollar  in  wages  they  could  immediately 
demand,  with  no  consideration  for  their  future  useful- 
ness and  future  earning  i)ower,  and  the  consequence 
was  shops  were  bringing  uo  machine  hands,  handy 
men — but  not  good  old-fashioned,  thoroughly  trained 
mechanics. 

We  then  organized  in  our  factory  in  1911,  a  modest 
night  school  for  those  of  our  employees  who  would 

*Of  Dennis  Wire  &  Iron  Goods  Co.,  London 


take  advantage  of  it.  From  15  to  20  of  them  did.  Our 
draftsmen  showed  them  how  to  read  blue  prints,  to 
understand  shop  drawings,  gave  in.struction  in  shoj) 
mathematics,  laying  out,  studied  with  them  and  helped 
them  with  their  daily  problems.  We  read  papers  on 
such  subjects  as  the  processes  of  steel  manufacture, 
architecture,  stair  building.  We  also  gave  them  ele- 
mental drawing  and  some  rough  engineering,  and  tried 
to  make  everything  as  practical  and  simplified  as  pos- 
sible. The  results  were  gratifying,  both  from  the 
standpoint  of  helping  the  young  men  to  be  better  and 
more  skilled  workmen,  and  improving  the  morale  of 
the  shops. 

Then  a  movement  was  developing  in  the  province 
aiming  to  jjrovide  practical  education  for  industrial 
workers. 

In  1911  (I  think  it  was)  the  Ontario  Industrial 
Education  Act  was  passed,  and  I  am  bound  to  say  it 
was  the  most  important  and  far-reaching  piece  of  edu- 
cational legislation  placed  on  the  statute  books  since 
the  days  of  Egerton  Ryerson — it  was  supported  by 
both  parties  and  all  newspapers. 

At  this  time,  the  Builders'  Exchange  of  London, 
took  a  hand  in  the  movement,  and  it  stands  to  the 
credit  of  our  Builders'  Exchange  that  it  took  the  initi- 
ative, and  through  its  action  and  representations,  our 
Board  of  Education  decided  to  establish  an  industrial 
school  under  the  new  Industrial  Educational  Act.  A 
committee  from  our  Exchange  visited  various  centres 
where  industrial  and  technical  education  was  in  opera- 
tion and  went  as  a  deputation  to  our  School  Board — 
presenting  their  report  and  recommendations — which 
were  accepted  and  acted  upon. 

The  Advent  of  the  Technical  School 

Well,  we  gave  up  our  modest  little  night  school 
held  in  the  drafting  room  of  our  factory.  We  would 
not  find  it  necessary,  we  said,  as  we  would  have  a  real 
industrial  and  art  school  in  our  city.  Since  that  time 
I  was  for  four  years  a  member  of  the  Board  of  Educa- 
tion in  London,  and  have  had  the  honor  of  being 
Chairman  of  the  Board,  and  Chairman  of  the  Tech- 
nical School  Committee,  and  Chairman  of  the  Col- 
legiate Institute  Board.  For  seven  years  in  London 
we  have  worked  hard  to  establish  a  .sound,  practical 
and  modern  system  of  vocational  education.  There 
were  many  obstacles,  difficulties  and  disappointments 
to  overcome.  But  last  month,  the  Minister  of  Educa- 
tion formally  opened  our  new  Technical  School.  Phy- 
sically it  is  the  second  largest  in  the  province,  and  I 
believe  it  is  the  best  practical  institution  of  its  kind 
in  Ontario. 

As  I  have  intimated,  7  years  ago  we  discontinued 
our  night  school  in  connection  with  our  factory,  and 
gave  our  energies  to  assisting  in  establishing  indus- 
trial education  on  a  wider  basis  in  the  city.. 

Seven  years  ago  we  found  numbers  of  men  and 
youths  constantly  looking  for  employment,  and  they 
could  not  obtain  it.  When  asked  what  they  could  do. 
they  would  say  "anything."  But  in  reality  they  could 
not  do  anything,  and  consequently  we  had  the  anom- 
alv  of  hundreds  of  men.  on  the  one  hand,  looking  for 
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work  and  could  not  get  it,  and  on  the  other  hand,  we 
had  employers  and  industries  everywhere  seeking 
earnestly  for  men  and  could  not  employ  those  apply- 
ing because  they  could  not  deliver  the  goods. 

And  we  have  the  Industrial  Education  Act  in  force 
seven,  or  maybe  eight  years,  and  as  far  as  I  can  learn 
our  manufacturers  and  building  industries  are  in  as  an 
unfortunate  position  to-day  as  regards  skilled  mech- 
anics as  they  were  seven  years  ago. 

In  the  event  of  a  pronounced  building  revival  tak- 
ing place  this  spring,  and  you  contractors  should  be 
called  upon  to  erect  numerous  buildings  of  the  better 
and  finer  type,  you  know  that  one  of  your  chief  bug- 
bears is  going  to  be  to  get  men  who  are  any  good,  as 
real  honest-to-goodness  mechanics. 

What  Results  Has  Ontario  to  Show  in  Technical 
Education  ? 

And  this  being  true,  can  industrial  and  technical 
education  be  said  to  be  a  success  in  Ontario  during  the 
past  seven  years.     Where  are  the  fruits? 

Our  cost  of  production  at  the  present  time  is  very 
high.  This  is  not  so  much  on  account  of  the  rate  of 
wages  we  are  paying,  but  because  we  are  ])aying  high 
wages  to  men  who  are  not  worth  it — because  they  are 
untrained,  unskilled  and  with  no  enthusiasm  or  desire 
to  become  real  mechanics. 

During  the  past  ten  years  our  industries  and  our 
labor  organizations  have  been  busy  with  many  re- 
forms. Better  advertising  and  selling  methods  have 
been  instituted;  cost  accounting  has  been  brought  to 
a  science.  Welfare  work  has  been  introduced  in  large 
establishments.  Shorter  hours  have  been  agitated. 
Compensation  for  injuries  to  workmen  has  been  pro- 
vided. Employer  and  employee  have  been  on  the  look- 
out for  their  rights  and  grievances — and  very  properly 
so — but  in  one  great  all-important  thing  they  have  not 
kept  pace  with  the  progress  in  other  matters ;  and  that 
is— next  to  nothing  has  been  done  to  train  up  our  boys 
leaving  school  to  become  .skilled  craftsmen.  As  the 
Russian  proverb  says  of  poverty:  That  is  not  a  dis- 
grace— it  is  a  crime. 

Our  federal  and  provincial  governments  are  urg- 
ing Canadian  manufacturers  to  seek  foreign  markets. 
Our  government  is  spending  large  .sums  in  its  effort 
to  encourage  our  manufacturers  to  engage  in  export 
business.  How  in  the  name  of  common  sense  is  this 
country  going  to  manufacture  and  export  articles  in 
competition  with  the  world  if  we  don't  give  more 
thought  to  the  problem  of  educating  our  Canadian 
youth  to  become  skilled  craftsmen,  designers  and 
artists. 

It  is  said  that  no  country  in  the  world  is  so  neg- 
lectful, so  far  behind  in  the  matter  of  mechanical  train- 
ing of  its  youth  as  Canada.  Is  it  not  true?  Look 
around  you  and  tell  me  what  we  as  employers  are  do- 
ing in  a  patriotic  way  and  in  the  interest  of  Canadian 
industry,  to  train  up  self-reliant,  .skilled  artisans— bet- 
ter trained,  more  thorough,  more  capable  of  turning 
out  a  workmanlike  job  than  mechanics  who  have  learn- 
ed their  trade  in  the  Old  Land. 

Boys  Move  from  Shop  to  Shop 

What  is  the  trouble?  Where  must  we  place  the 
blame?  You  will  say,  as  I  have  often  said,  it  is  next 
to  impossible  to  get  boys  who  are  willing  to  make  the 
apparent  .sacrifice  necessary  to  thoroughly  learri  a 
trade.    They  will  come  and  stay  in  a  shop  for  a  few 


months,  pick  up  a  little,  and  then  hie  away  somewhere 
else  in  an  effort  to  get  more  money. 

Well,  sir,  the  blame  is  not  with  the  boy.  We  have 
in  Canada,  and  particularly  in  Ontario,  the  brightest, 
most  intelligent  and  finest  type  of  boy  to  be  found  any- 
where in  the  world.  If  we  had  the  right  methods, 
if  we  had  sufficient  will  and  imagination  to  take  hold 
of  the  problem,  with  the  splendid  human  material  we 
have  here,  we  could,  in  a  short  time,  have  the  most 
skilled  artisans,  wood  carvers,  painters,  artists,  sculp- 
tors, etc.,  for  industrial  purposes,  in  the  world,  and  we 
could  out-distance  any  country  in  the  world  in  many 
lines  of  manufacture,  because  of  the  superior  skill  and 
intelligence  of  our  mechanics,  coupled  with  our  wealth 
of  materials. 

The  parents,  the  schools,  and  the  employers,  are 
not  giving  the  boys  of  Ontario  a  square  deal,  and  if 
we  don't  soon  wake  up  to  this  fact  and  mend  our 
ways,  the  result  will  be  disastrous  to  our  status  as  an 
industrial  people  in  competition  with  other  countries. 

I  believe  that  a  proper,  fruitful  system  of  giving 
real,  practical,  mechanical  training  to  our  boys  is  more 
important  to  our  industries  than  the  tariff — and  at 
that  I'm  a  strong  believer  in  protection — and  Canada 
for  the  Canadians. 

Is  the  government  then  to  blame  for  our  failure? 
It  seems  to  be  the  fashion  now-a-days  to  blame  every- 
thing on  the  government  that  doesn't  suit  us.  The 
government  doubtless  has  enough  to  answer  for  with- 
out being  blamed  for  something  it  is  not  responsible 
for. 

The  attitude  of,  and  the  encouragement  given  by, 
the  provincial  government  to  technical  education  is 
quite  generous,  and  the  government's  educational 
policy  as  regards  technical  education  at  least  is  broad- 
minded  and  satisfactory. 

Provisions  of  Ontario  Education  Act 

You  are  doubtless  familiar  with  the  method  of  or- 
ganizing an  industrial  or  technical  and  art  school,  un- 
der the  Ontario  Education  Act.  An  industrial  advisory 
committee  is  formed  to  govern  the  work  of  the  school, 
and  this  industrial  committee  is  composed  of  six  mem- 
bers of  the  Board  of  Education,  three  employers  of 
labor,  and  three  employees.  By  this  means  the  per- 
sonnel of  the  committee  should  embrace  "all  the  tal- 
ents." 

After  the  school  is  organized  the  government 
makes  certain  basic  grants;  they  pay  for  all  the  mach- 
inery and  equipment  installed  up  to  a  maximum 
amount  of  $3,000  per  annum,  and  they  pay  fifty  per 
cent,  of, all  salaries  for  both  day  and  night  classes,  up 
to  a  maximum  salary  list  of  $10,000  per  year.  The 
courses  of  training  provided  for  are  excellent,  practical 
and  comprehensive. 

The  chief  director  and  inspector  of  technical  edu- 
cation is  a  man  well  known  all  over  the  continent  for 
his  scholarship,  executive  ability,  interest  in  the  work, 
and  broadness  of  view.  He  also  realizes  that  the  work 
of  the  technical  school  must  be  carried  on  for  the  prim- 
ary purpose  of  supplying  our  industries  with  trained 
workers. 

In  London  we  have  a  technical  and  art  school 
building  that  is  ideal  for  the  purpose.  It  is  well  man- 
aged by  a  most  efficient  principal.  It  has  a  staff  of 
teachers  who  are  first  class  in  their  respective  depart- 
ments, and  men  who  have  had  sound  practical  experi- 
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ence  in  the  industries.    The  equipment  is  modern  and 
of  the  best. 

The  night  school  enrollment  is  between  500  and 
600;  the  day  class  attendance  is  102  boys -and  girls. 

Worse  Off  For  Mechanics  Now  Than  For  Years  Past 

Giving  credit  for  all  this  we  are  still  faced  with  the 
stubborn  fact  that  we  are  worse  off  to-day  for  skilled 
workers  than  wc  have  lieen  for  many  years  past. 

A  very  great  number  of  our  best,  most  active  young 
men  have  gone  overseas.  Our  boys  and  young  men 
have  been  getting  some  experience  in  running  mach- 
inery, but  they  have  not  been  learning  real  trades. 

There  are  thousands  of  returned  men  who  must 
have  employment,  but  who  need  training. 

There  is  inevitably  coming  in  Ontario  an  industrial 
and  a  building  revival — whether  it  will  arrive  in  three 
months,  six  months  or  twelve  months,  we  do  not  know 
— but  it  will  come. 

If  our  system  of  technical  education  does  not  guide 
the  boys  into  practical  vocations,  train  them  to  Ijecome 
expert  mechanics  and  direct  them  into  our  industries, 
then  it  is  a  failure. 

And  it  is  destined  to  failure  if  we  are  not  alive 
to  our  responsibilities  in  the  matter — when  I  say  "we"  I 
mean  you  and  me.  I  mean  the  parents  and  the  em- 
ployers of  this  province. 

Many  people  talk  as  though  technical  education 
were  a  recent  discovery!  They  had  better  technical 
education  fifty  or  a  hundred  years  ago  than  we  have 
to-day. 

In  those  old  days  they  had  the  apprentice  system, 
and  when  the  boy  in  England  was  a])i)renticed  to  a 
thorough  going  master  mechanic  for  five  years  or 
seven  years,  and  had  to  stick  it  out,  and  "learn  the 
trade"  under  practical  shop  conditions,  he  got  real 
technical  education,  and  under  that  system  of  inden- 
tured apprenticeship  the  industries  of  Great  Britain 
thrived.  Her  manufactured  products  and  her  crafts- 
men in  the  building  trades  were  recognized  as  the  best 
in  the  world. 

Eight  or  nine  years  ago,  when  we  were  agitating 
for  technical  education,  we  said  the  old  apprenticeship 
system  was  a  thing  of  the  past,  and  we  spoke  the  truth. 

We  also  said  that  modern  industrial  conditions 
and  organization  were  such  that  we  could  never  again 
have  a  system  of  apprenticeship  in  which  boys  were 
bound  to  the  employer  to  learn  their  trade. 

We  said  that  if  we  would  establish  industrial 
.schools,  technical  and  art  schools,  they  would  take  the 
place  of  the  apprentice  system  of  by-gone  days. 

And  in  both  these  statements,  I,  along  with  others, 
was  dead  wrong. 

What  we  need  in  Ontario  at  the  present  time  is  a 
leader  who  doesn't  know  that  the  thing  can't  be  done — 
and  will  go  ahead  and  do  it. 

Re-establish  the  Apprenticeship  System 

What  we  want,  and  what  we  ought  to  have,  and 
what  we  are  going  to  have,  is  a  re-establishment  of  the 
apprenticeship  system  in  our  building  trades,  in  our 
shops,  and  in  our  various  industries. 

But,  don't  forget  this,  it  must  be  a  modern  .system ; 
a  rnore  enlightened  system  than  the  old. 

It  must  be  a  system  in  which  the  employer  does 
not,  or  cannot,  exploit  the  boy. 

This  new  apprentice  system  will  not  do  away  with 
the  technical  schools  we  have  recently  established. 

On  the  contrary,  it  will  require  more  and  larger 
technical  schools.    It  will  require  niOre  liberal  govern- 


ment grants.  It  will  require  that  these  schools  be 
attended  by  a  far  greater  proportion  of  our  brightest 
boys  than  is  at  present  contemplated. 

It  will  require  as  teachers  in  these  schools  practical 
men  who  can  do  things  in  a  skilful  way  with  their 
hands  and  are  also  educated  men  as  teachers. 

What  then  is  the  basis  and  the  method  for  inau- 
gurating this  modern  apprenticeship?  Well,  we  must 
begin  at  the  beginning  and  put  first  things  first.  We 
must  begin  by  educating  the  parents  and  the  public 
school  teachers. 

Believe  me,  both  need  education  very  badly  along 
certain  lines. 

Our  public  school  teachers  must  realize  that  they 
are  citizens  as  well  as  pedagogues.  They  must  be  en- 
couraged and  not  discouraged  to  take  i)art  in  public 
affairs.  They  should  visit  our  factories,  our  offices, 
our  wholesale  houses,  buildings  in  course  of  construc- 
tion and  decoration,  and  acquaint  themselves  fully — 
not  superficially — with  living,  working  conditions,  un- 
der which  ninety  per  cent,  of  their  boys  must  spend 
the  best  and  most  active  part  of  their  lives  in  mak- 
ing their  way  on  this  old  earth. 

I  see  our  friend,  Tom  Moore,  President  of  the 
Dominion  Trades  and  Labor  Council,  is  inviting 
the  .school  teachers  to  join  the  unions.  By  so 
doing  he  assures  them  they  can  secure  better  con- 
ditions. I  had  the  pleasure  of  hearing  Mr.  Moore 
speak  at  Ottawa  in  November,  and  he  impressed  us  as 
a  fair-minded,  intelligent  and  capable  leader,  but  I 
would  like  to  ask  if  there  is  not  a  danger  in  .some 
quarters  of  carrying  the  policy  of  "getting  all  you  can 
and  giving  as  little  as  you  can,"  too  far  ? 

Should  we  not  be  reminded  sometimes  that  we  can 
get  more  by  being  worth  more.  Our  young  men  are 
being  educated  in  the  doctrine  of  reducing  the  week'.-; 
\vorking  hours  to  the  irreducible  minimum.  In  these 
days  is  there  not  a  place  for  the  literature  that  our 
fathers  read  and  which  describes  the  apprentice  boy 
who  got  down  to  work  an  hour  earlier  than  his  asso- 
ciates to  put  the  shop  in  order  and  worked  a  little 
later  after  the  others  had  gone  to  study  (and  improve 
his  skill)  and  as  a  result  of  his  ab.sorbing  interest  in 
his  work  and  his  industry  he  finally  became  the  owner 
of  the  ])lant. 

I  realize  that  workers  have  their  rights  and  griev- 
ances that  should  be  adjusted,  but  are  not  the  masses 
becoming  too  much  imbued  with  the  idea  that  they 
.should  jnit  in  as  few  hours  as  possible  at  their  chosen 
calling  and  spend  the  money  earned  and  the  balance 
of  their  time  in  other  and  unrelated  pursuits.  Such 
methods  will  not  develop  great  artists,  sculptors  or 
the  master  craftsmen  such  as  have  made  the  older 
countries  famous  in  the  pa.st.  Such  methods  will  not 
develop  a  Michael  .Xngelo  or  a  Thomas  A.  Edi.son. 

Boy  Should  be  Bound  for  a  Definite  Period 
We  are  told  that  for  some  reason  or  other  more  or 
less  obscure  every  man  should  have  a  hobby.  Why 
should  not  his  hobby  be  his  trade,  his  calling  or  his 
business,  but  with  his  ideas  liberalized  and  broadened 
so  that  his  devotion  to  it  would  not  be  a  drudgery  but 
a  plea.sure  and  a  means  of  growth?  But  to  return  to 
our  modern  apprentice  system ;  if  we  are  going  to  have 
satisfactory  results  or  anything  nearly  .satisfactorv.  the 
bov  on  leaving  school  and  entering  the  indu.stry  should 
be" bound  for  a  definite  period— not  five  years  or  seven 
years,  as  in  the  old  days,  but  for  a  period  of  two  years 
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or  three  years,  depending  on  the  nature  of  the  busi- 
ness he  intends  to  learn. 

He  will  go  into  the  industry  from  the  technical 
or  industrial  school,  where  he  will  have  learned  the 
fundamental  principles  of  the  trade  he  is  taking  up 
and  where  he  will  have  gained  a  certain  amount  of 
manual  dexterity  in  handling  tools  and  appliances. 
The  teacher,  the  parent  and  the  employer  will  get  to- 
gether in  the  interest  of  the  boy  and  ai^range  to  guide 
him  into  a  vocation  for  which  he  has  a  liking  and  an 
aptitude,  in  which  he  will  not  be  a  square  peg  in  a 
round  hole,  and  during  the  period  of  his  apprentice- 
ship the  parent,  teacher  and  employer  will  together 
co-operate  in  the  training  and  development  of  the  ap- 
prentice. 

The  proper  arrangement  would  be  to  have  a  pro- 
perly equipped  technical  school  in  connection  with 
every  industrial  plant,  where  the  apprentice  can  con- 
tinue his  technical  training  along  with  his  practical 
work  in  the  shop.  This,  however,  is  not  in  the  present 
day  feasible,  and  in  any  case  would  lead  to  a  lot  of 
overlapping  of  eflfort. 

Under  his  two  years  or  three  years  apprenticeship 
the  boy  will  work  on  the  part  time  system ;  his  em- 
ployer will  be  obliged  to  give  him  two  half  days  off  a 
week,  but  on  those  two  half  days  he  will  be  under  con- 
trol and  disci])line  and  on  his  part  will  be  obliged  to 
attend  his  local  technical  school  to  continue  his  educa- 
tion in  drafting,  mathematics,  commercial  chemistry, 
etc.,  and  he  will  be  helped  at  the  school  to  solve  the 
technical  side  of  practical  problems  which  he  is  en- 
countering from  day  to  day  in  his  work  in  the  factory 
or  in  his  trade. 

Part-Time  System  of  Apprenticeship 

In  order  to  bring  about  such  a  part  time  system 
of  apprenticeship,  real  and  enthusiastic  co-operation  on 
'the  part  of  employers  and  parents  will  be  absolutely 
necessary.  I  have  no  doubt  you  will  find  the  schools 
ready  to  co-operate,  but  at  any  rate  we  must  recognize 
that  the  schools  belong  to  and  are  being  paid  for  by 
the  people,  and  we  mu.st  see  that  they  do  co-operate. 

In  our  modernly  organized  industries  we  have  men 
in  charge  of  accounting,  selling,  advertising,  engineer- 
ing, welfare  work,  and  so  on,  and  we  will,  in  the  near 
future,  have  a  man  in  charge  of  the  de|)artment  look- 
ing after  the  training  and  development  of  the  em- 
ployees, and  it  will  be  his  duty  to  see  that  the  factory 
and  the  school  are  co-operating  in  the  development 
and  training  of  the  apprentice. 

In  the  city  of  London  we  have,  as  I  have  intimated, 
approximately  one  hundred  pupils  in  our  new  technical 
school.  In  our  Collegiate  Institute  we  have  approxi- 
mately nine  hundred  pupils.  It  will  be  the  logical  and 
common-sense  thing  for  this  proportion  to  be  reversed 
— ten  or  fifteen  per  cent,  taking  the  academic  class- 
ical work  that  will  prepare  them  to  be  professional 
peoi)le,  and  the  eighty  or  ninety  per  cent,  pursuing 
studies  in  technical  and  art  school  fitting  them  for  the 
work  in  life  that  eighty-five  or  ninety  per  cent,  of  the 
population  pursue. 

Every  Builders'  Exchange  in  every  town  or  city 
will  have  its  technical  education  committee  as  the 
most  important  it  posses.ses.  and  it  will  be  the  duty  of 
this  committee  to  work  with  the  technical  school  and 
the  employers  in  making  successful  and  satisfactory 
modern  apprenticeship,  the  basis  of  the  bond  and 
agreement  of  which  will  be  a  golden  rule  agreement 
with  as  much   care   and   thought   being  given   to   the 


welfare  and  development  of  the  apprentice  as  to  the 
interest  of  the  industry. 

Some  people  have  an  idea  that  we  can  turn  mech- 
anics out  of  trade  schools  full  fledged  and  ready  to 
work  as  journeymen.  This  is  a  fallacy.  Mechanics  who 
graduate  from  a  school  may  learn  to  do  a  piece  of 
work  so  that  it  will  pass  muster,  but  put  them  on  a 
building  job  or  in  a  factory  and  the  unreasonable  time 
it  would  take  them  to  do  that  ])iece  of  work  would 
make  them  altogether  unprofitable  and  out  of  the 
question   as   a   practical    factor   in    the   business. 

Mechanic  Must  Finish  Training  in  the  Shop 

The  journeyman  mechanic  must  finish  his  training 
in  the  shop,  in  the  factory,  in  the  industry  itself  under 
regular  business  and  shop  conditions,  the  school  pre- 
viously giving  him  the  right  sort  of  education  and 
grasp  of  the  fundamentals.  It  is  no  use  trying  to  tack 
a  little  manual  training  on  to  our  modern  Collegiate 
Institute  and  call  it  a  Technical  School  because  the 
atmosphere  of  the  Collegiate  Institute  and  the  atti- 
tude of  the  teachers  has  a  tendency  to  direct  the  pupils 
altogether   away   from    industrial    life. 

What  we  want  is  real  technical  and  industrial 
schools  that  will  not  merely  turn  out  a  few  commerci- 
al chemists,  engineers  and  factory  managers,  but 
that  will  give  the  great  mass  of  the  students  a  real 
technical  education  that  will  fit  them  to  go  into  the 
shops,  factories  and  building  trades  in  the  land  and 
by  their  skilled  service  be  of  real  use  to  themselves, 
to  the  industry  and  to  the  country. 

Nationalized  Education 

It  is  high  time  now  that  the  Dominion  Govern- 
ment made  its  long  considered  financial  grant  to  tech- 
nical education.  Education  is  a  matter  coming  under 
the  jurisdiction  of  the  provinces.  Why  then"  should 
the  Dominion  Government  be  called  on  for  a  subsidy? 
Simply  because  technical  education  is  vital  to  the  wel- 
fare of  the  industries  of  the  nation.  Dominion  Gov- 
ernments for  the  last  twenty-five  or  thirty  years  have 
been  greatly  interested  in  encouraging  and  developing 
industry  by  means  of  tariflF  legislation,  bonuses,  sub- 
sidizing and  appointing  trades  agents  in  foreign  coun- 
tries and  by  many  other  means,  but  one  of  the  great- 
est, aids  that  the  Dominion  Government  can  give  to 
industry  will  be  to  subsidize  and  strengthen  our  sy.s- 
tem  of  technical  and  art  schools  throughout  the  Do- 
minion, so  that  eventually  we  will  have  the  most  in- 
telligent and  best  trained  workers  in  Canada  there 
are  in  any  country  of  its  size  in  the  world,  and  I  be- 
lieve further  that  education  in  Canada  should  be  na- 
tionalized, that  we  should  not  have  such  a  patch-work 
system  of  education  in  Canada  as  we  have  at  the  pre- 
sent time — each  province  having  its  own  peculiar  po- 
licy and  educational  standards. 

Why  should  not  the  Dominion  Government  have 
a  Canadian  national  policy  in  education  with  the  vari- 
ous provinces  carrying  out  that  policy  adapted  to  the 
needs  of  the  varied  provinces?  Why  should  it  l^e  that 
a  young  man  or  woman  graduating  from  a  normal 
school  in  Ontario  is  not  ciualified  to  teach  in  Mani- 
toba or  New  Brunswick?  If  a  man  with  a  large  fam- 
ily moves  to  Saskatchewan  from  Ontario,  why  is  it 
that  the  text  books  which  they  take  with  them  are  not 
authorized  or  of  any  use  to  them?  Why  should  there 
be  different  standards,  tests  and  text  books  in  all  the 
different  provinces?  Does  it  make  for  unity,  does  it 
make  for  national  Canadian  sjjirit  ?  Is  it  not  time 
that  we  attached  less  importance  to  the  fact  that  we 
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are  Scotch,  Irish  or  English  by  birth  or  descent  and 
realized  that  if  this  country  is  going  to  measure  up 
to  its  oportunities  every  man,  woman  and  child  in  it 
must  be  Canadian  ? 

If  we  have  a  national  system  of  education  will  it 
not  be  easier  to  teach  Canadian  ideals  and  Canadian 
patriotism  so  that  every  child  in  every  province  in 
the  Dominion  will  receive  the  same  national  stimulus 
and  inspiration. 

In  conclusion  I  wish  to  say  that  eventually  our 
technical  and  art  schools  are  going  to  become  the  real 


force  in  the  various  communities  in  which  they  exist. 
^Vhether  we  will  get  in  our  industrial  life  the  full  pos- 
sible benefit  from  them  now  and  during  the  next  few 
years  or  whether  it  will  take  fifteen  or  twenty  years 
to  obtain  for  our  boys  and  for  the  nation  the  tremend- 
ous benefit  that  technical  education  can  provide  de- 
pend altogether  upon  whether  practical  two-fisted  men 
like  yourselves  make  this  business  your  own  business 
and  organize  and  co-operate  in  the  way  I  have  inti- 
mated in  linking  up  the  school  with  the  shop  and  fac- 
tory and  with  your  own  particular  business. 


Steel  in  War  Work  and  Reconstruction 

The  Relation  of  Steel  to  General  Construction  During 
the  War  and  What  to  Expect    During   Reconstruction 

' By  Mr.  R.  W.  Norton* 


THE  relation  of  steel  to  the  war  is  a  subject  that 
is  a  great  deal  broader  than  the  writer  would 
undertake  to  handle  at  this  time.  Nevertheless, 
we  cannot  separate  that  relation  in  enumerating 
its  efTect  on  the  construction  work  in  the  country,  and 
its  direct  eflfect  on  the  various  members  of  the  pro- 
vincial builders'  exchanges. 

You  will  pardon  me  for  taking  up  the  history  of 
steel  at  the  beginning  of  the  war,  and  carrying  it  down 
through  the  various  times,  up  to  the  signing  of  the 
armistice  on  November  11th  of  last  year. 

Just  previous  to  the  war  the  conditions  of  the  steel 
market  was  at  the  lowest  ebb  known  in  history.  Struc- 
tural steel  was  sold  at  some  of  the  mills  in  the  United 
States  as  low  as  Ic  per  pound,  and  delivery  could  be 
obtained  from  them  at  the  purchaser's  convenience. 
There  was  a  surplus  throughout  the  world.  Manu- 
facturers, contractors  and  others  were  busy  fabricat- 


deal  to  do  with  stabilizinfi  the  industry  and  saving  a 
great  many  firms  from  going  into  bankruptcy,  also 
prevented  and  discouraged  all  kinds  of  wildcat 
schemes  in  the  industry.  It  gave  the  steel  manufac- 
turers and  the  mills  a  fair  remuneration,  but  not  an 
exhorbitant  price.  The  steel  mills  of  the  United 
States  entered  into  an  agreement  with  the  government 
voluntarily  to  supply  them  with  steel,  and  also  to  assist 
in  the  priority  control.  During  the  latter  part  of  1917, 
and  during  1918,  up  to  the  sigining  of  the  armistice, 
the  United  States  Government,  together  with  the  al- 
lied governments,  were  taking  |)ractically  100  per  cent, 
of  the  cajjacity  of  all  the  steel  mills  of  Canada  and  the 
United  States.  The  mills  in  the  States  were  placed 
absolutely  under  the  control  of  the  government.  In 
Canada  they  were  only  morally  placed  under  the  con- 
trol of  the  Munitions  Board.  In  the  States  the  prices 
were  absolutely  fixed  by  the  government,  and  in  Can- 


ing and  placing  steel  in  buildings  aild  diflferent  struc-  ada  they  were  only  from  a  moral  standpoint, 

tures.                                                                 ,  The  demand  for  plate  on  the    plate  mills  was  so 

When  the  war  broke  out,  and  during  the  first  nine  great  that  many  of  the  Canadian  mills  received  from 

months,  this  construction  work  almost  entirely  stop-  8c  to  10c  per  pound  for  plate  which  in  previous  years 

ped,  and  the  price  of  steel   in   its  abundance   was  .so  they  were  glad  to  take  l^c  to  \^c,  but  as  the  plate 

low   that   many   of  the   fabricators   and   merchants   of  mills  of  Canada  only  supijlied^a  very  limited  quantity 

steel  went  out  of  business.  Gradually,  as  the  war  pro-  of  plate  and  only  in  limited  sizes,  it  did  not  generally 

gressed  the  demand  for  shell  steel,  munitions,  muni-  affect  the  maximum  supply. 


tion  buildings,  the  requirements  for  war  needs  in  Am- 
erica, as  weil  as  in  Europe,  began  to  draw  on  the  capa- 
city of  the  -steel  mills  of  the  world.  About  July  1st, 
1915,  the  demand  was  beginning  to  be  felt  so  that 
prices  began  to  raise,  and  from  that  time  until  Sep- 
tember, 1917,  the  prices  fluctuated,  but  were  generally 
going  up.  While  the  rise  in  the  price  of  steel  was  not 
in  proportion  to  that  of  many  other  commodities,  ex- 
cept in  a  few  instances  ,and  one  of  the  most  striking 
instances  was  at  a  period  about  July  1st,  1917,  when 
the  mill  price  reached  a  maximum.     At  that  time  we 


The  United  States  Government  prohibited  the  ex- 
port of  plates  from  the  United  States,  except  under  a 
license  system,  and  the  licenses  to  export  plate  could 
not  be  secured  only  that  the  plates  be  used  for  war 
purposes.  This  license  system  was  extended  during 
1918  to  .shapes  and  bars.  The  Canadian  iron  mer- 
chants and  fabricators  were  not  directly  under  the 
control  of  the  United  States  Government  in  the  dis- 
posal of  steel  which  they  might  have  in  their  posses- 
sion, yet  we  could  not  secure  any  material  to  replace 
that  which  we  used  from  our  stocks,  except  that  we 


were  offered  steel  from  the  American  mills  at  4^,  6     ^^^,^  ^^^  affidavit  that  this  material  was  used,  or  would 
^  '■  "■  '  ''"  ~^  *'  i,e,  for  the  essentials  of  war  in  connection  with  the 

allied   elTort.     Hence   the   steel   manufacturers,   fabri- 


and  10  cents  per  lb.  Delivery  to  be  made  at  their  con 
venience.  This  exhorbitant  price  brought  about  gov- 
ernment control  of  the  price  of  steel  in  the  United 
States,  and  not  only  price  control  but  absolute  control 
of  its  use.  The  United  States  Government  fixed  the 
mill  price  at  2,9,  3  and  3j4  cents,  which  you  will  note 
is  a  great  deal  below  the  prices  which  were  asked 
about  July  1st. 

The  effect  of  the  above  price  fixing  has  had  a  great 

*Of  Samia  Bridge  Co. 


cators,  merchants,  etc.,  of  Canada,  had  to  confine  their 
efforts  entirely  to  the  essentials  of  war. 
Construction  Curtailed 
This  condition  brought  about  entire  stoppage  of 
all  construction  work,  excepting  for  munition  plants, 
agricultural  machinery  and  plants  for  manufacturing 
same,  or  anything  pertaining  to  food,  shipbuilding  and 
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other  general  war  purposes.  The  general  fabricating 
shops  either  had  to  go  into  the  munition  business 
or  take  such  work  as  building  a  few  munition  plants, 
and  other  minor  work  that  came  up.  Many  of  them 
went  into  the  fabrication  of  ship  plates,  and  material 
along  this  line. 

During  the  four  years  of  the  war,  the  fabricating 
shops  of  Canada,  and  I  believe  many  of  the  shops  in 
the  United  States,  were  either  idle  or  working  to  a 
small  percentage  of  their  capacity.  The  contracting 
industry  and  the  building  trades  turned  their  atten- 
tion and  energy  to  supplying  the  needs  of  the  war. 
Many  trades  changed  their  business  entirely,  and  we 
have  come  now  to  a  period  where  we  will  have  to 
drop  back  into  our  old  channels  of  work,  and  take  up 
the  reins  where  we  left  off  four  years  ago. 

When  the  armistice  was  signed  and  its  conditions 
became  known  throughout  the  business  world,  we 
realized  that  the  war  was  practically  at  an  end.  When 
the  conditions  of  the  armistice  were  carried  out,  Ger- 
many surrendering  her  fleet  and  our  troops  attending 
the  watch  on  the  Rhine,  we  knew  positively  that  world 
domination  by  military  force  and  oppression  could  not 
exist,  and  that  it  was  only  a  matter  of  a  few  months 
when  peace  would  be  signed  and  we  hope  for  all  time 
to  come.  It  was  then  the  business  men  of  Canada  be- 
gan to  realize  that  we  had  to  change  from  the  old  or- 
der of  business  to  a  new  order,  or  peace  conditions. 
The  steel  industry  of  North  America  arose  to  the  occa- 
sion as  quickly  as  any  other  organization.  Plants  that 
were  equipped  to  turn  out  shell  steel  and  other  ma- 
terial for  war  purposes  only,  were  immediately  changed 
to  handle  structural  steel,  steel  bars  and  material  for 
building  work,  so  as  to  be  ready  as  soon  as  possible, 
to  take  up  the  business  of  re-construction,  not  only 
in  this  country  but  in  Europe. 

During  the  last  four  years  practically  no  muni- 
cipal or  public  work  has  been  undertaken,  except  that 
which  was  absolutely  necessary.  Building  for  manu- 
facturing luxuries,  automobiles,  and  for  the  manufac- 
ture of  many  things  that  the  people  of  this  country 
have  been  taught  to  use,  but  which  during  the  war 
were  considered  unnecessary,  will  now  have  to  be  tak- 
en up  and  gone  ahead  with.  It  is  the  general  opinion 
of  all  business  men  that  within  a  very  few  weeks  the 
contracting  industry  of  Canada  will  be  as  busy  as  it 
was  five  years  ago,  notwithstanding  high  prices  of 
building  material  and  labor,  for,  what  we  are  apt  to 
consider  as  high  prices  are  not  in  reality  as  high  as 
many  people  would  lead  us  to  believe.  The  price  of 
any  commodity  can  only  be  reckoned  at  its  relative 
value.  There  is  more  wealth  in  the  country  at  the 
present  time  than  ever  before.  When  you  compare  a 
staple  article  of  food  or,  say,  a  bushel  of  wheat,  witli 
the  present  price  of  building  material  and  labor,  is  the 
price  of  building  material  any  higher  comparatively, 
than  it  was  four  years  ago.  We  are  living  under  dif- 
ferent conditions,  or  rather  conditions  where  the  dol- 
lar is  worth  only  half,  approximately,  what  it  was 
w»rth  four  years  ago.  It  will  probably  take  years  for 
the  value  of  a  dollar  to  re-adjust  itself  back  to  the 
former  value  it  had.  Until  such  time  as  this  transi- 
tion takes  place  we  will  continually  have  high  prices, 
but  only  relatively; 

The  steel  industry  of  North  America  has  taken  the 
lead  in  re-adjusting  back  to  former  conditions.  Whe- 
ther they  maintain  this  lead  or  not  time  only  will  tell. 
With  large  foreign  orders  on  their  books  for  re-con- 
struction   work    in    the    devastated  fields  of  Europe. 


Judge  Gary,  of  the  United  States  Steel  Corporation, 
advocated  and  carried  through  a  reduction  of  four 
dollars  per  ton  on  the  products  of  the  United  States 
Steel  Corporation.  The  independent  mills  throughout 
North  America  had  to  follow  the  lead  of  the  larger 
corporation.  Whether  this  reduction  will  remain  or 
not  is  very  uncertain.  Many  of  the  steel  people  in  the 
larger  corporations  believe  that  as  soon  as  shipping 
is  available,  and  building  o])erations  open,  the  prices 
will  revert  back  to  the  government  price  of  last  year, 
although  there  is  another  class  who  believe  that  the 
price  will  fall  considerably  lower,  but  the  general  trend 
of  opinion  is  that  they  will  not  fall  lower  until  the 
value  of  the  dollar  begins  to  return  to  its  pre-war  value, 
and  it  will  probably  take  several  years  for  this  to  be 
accomplished. 

With  the  above  thoughts  in  view,  and  with  the 
large  amount  of  re-construction  work  which  is  neces- 
sary in  this  country,  and  also  with  the  large  immigra- 
tion which  will  probably  come  to  us  within  the  near 
future,  I  believe  that  the  contracting  and  building  in- 
dustry of  Canada  is  on  the  verge  of  one  of  the  great- 
est eras  of  prosperity  which  it  has  ever  had,  and  it  is 
up  to  us  to  grasp  the  opportunity  and  make  the  most 
of  it  by   united   effort  and  co-operation. 


Trade  Publications 

Railway  Signals — The  General  Railway  Signal  Co.  have 
issued  Booklet  1003.\  describing  G.  R.  S.  model  2A  signal. 
The  illustrations  showing  typical  applications  are  very  com- 
plete. 

Condensers  and  Vacuum  Pumps — Bulletin  No.  37,  by 
the  Goldie  and  McCulloch  Co.,  head  office,  Gait,  describing 
rotary  jet  condensers  and  vacuum  pumps;  illustrated.  Also 
Bulletin  No.  36,  describing  single  and  multi-stage  centrifugal 
pumps. 

The  London  Concrete  Machinery  Co.,  Limited,  have  just 
issued  two  new  catalogues.  Catalogue  No.  48  contains  sixty 
pages  and  is  entitled  "London  Concrete  Mixers  and  Con- 
tractors Outfits;"  it  illustrates  the  company's  full  line  of 
London  concrete  mixers  and  gasoline  hoisting  engines,  ele- 
vators, contractors'  barrows  and  carts.  Catalogue  No.  50 
has  40  pages  of  illustrated  matter  describing  the  Novo  dust 
proof  and  frost  proof  gasoline  engine,  as  well  as  the  full  line 
of  Novo  pumps,  air  compressors  and   outfits. 


Obituary 

The  death  of  Mr.  John  Pretty,  one  of  the  engineers  con- 
nected with  the  Quebec  Bridge,  is  reported  to  have  occurred 
at  Woodbury,  N.J.,  through  an  accident.  Mr.  Pretty's  home 
was  at  Saskatoon,  Sask. 

Mr.  Melville  Delos  Grimshaw  died  recently  of  pneu- 
monia, developed  from  influenza.  Mr.  Grimshaw  was  born 
in  Kingston  34  years  ago,  and  took  a  science  course  in 
Queen's  University.  Settling  in  Toronto  ten  years  ago,  for 
a   time   he   followed   the   contracting  business. 

.  Mr.  James  Blackmore,  after  an  illness  of  more  than  two 
years  from  cancer,  died  recently  in  the  Home  for  Incur- 
ables in  Toronto,  at  the  age  of  80  years.  He  was  born  in 
Cornwall,  England,  and  came  to  Toronto  in  1864,  where  he 
followed  his  trade  of  carpenter  and  builder  up  until  the  time 
of  his   illness. 

Mr.  Robt.  Reid,  owner  of  the  Montreal  Sculpture  and 
General  Marble  and  Granite  Works,  died  recently  at  his 
home  in  Montreal.  Mr.  Reid,  who  had  reached  the  age  of 
75  years,  was  born  in  Scotland  and  came  to  Canada  early 
in  life.  He  was  one  of  the  best-known  men  in  the  marble 
and  granite  trade  in  this  country. 
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Are  Bridge   Engineers  Losing  Their  Heads 
on  Unit  Stresses? 

MR.  J.  A.  L.  WADDELL,  consulting  engineer, 
of  Kansas  City,  Mo.,  referring,  in  Engineer- 
ing News-Record,  to  the  General  Specifica- 
tions for  Steel  Railway  Bridges,  jjublished 
by  the  Engineering  Institute  of  Canada,  calls  atten- 
tion to  the  radical  change  suggested  in  the  compres- 
sion formula  that  apjiears  to  him  to  be  inconsistent. 
]Ie  says  the  report  of  the  Committee  on  Column  Tests 
of  the  American  Society  of  Civil  Engineers  a])pear.i  to 
have  caused  some  fright  among  bridge  designers ;  for 
I  notice  that  the  Engineering  Institute  of  Canada  has 
lately  published  a  "General  Specification  for  Steel 
Railway  Bridges,"  in  which  the  unit  stress  for  col- 
umns is  given  by  the  formula, 

p=  12,000  —  0.3  (I/ry 
in  which  1  =  the  unsupported  length  of  the  ccjlumn  in 
inches  and  r  =  its  least  radius  of  gyration  in  inches. 

This  is  quite  a  sudden  jump  from  the  old  standard 
formula, 

p=  16,000— 601/r 

The  change  indicates  one  of  two  things ;  l^ither 
that  hitherto  we  have  been  overstressing  compression 
members  from  15  to  25  per  cent.,  or  that  there  is  go- 
ing to  be  wasted  a  vast  quantity  of  metal  in  the  fu- 
ture . 

Moreover,  in  making  such  a  sweeping  change  in 
the  comj)ression  formula  the  writers  of  the  Canadian 
specifications  were  not  consistent,  because  in  Clause 
47  they  allow  for  the  compression  flanges  of  beams  an 
intensity  of 

16,000  — 2001/b 
in  the  case  of  railway  stringers  1/b  is  generally  in  the 
neighborhood  of  10;  hence  the  intensity  of  working 
stress  is  about  14,000  lb.  As  b  is  equal  to  about  4.5r, 
for  l/b  =  10  we  shall  have  1/r  =  45.  Substituting  this 
in  the  Canadian  column  formula  gives 

p  =  12,000  —  0.3  (45)'=  11,400  lb. 
In  the  case  of  one  compression  member  of  a  bridge,  it 
appears  to  be  legitimate  to  stress  the  metal  up  to  14,- 
000  lb.  per  square  inch,  and  in  another  up  to  only  11,- 
400  lb.  per  square  inch,  a  difference  of  23  per  cent. 
And  there  is  no  valid  reason  for  .stressing  dififerently 
a  strut  which  forms  a  part  of  the  top  chord  of  a  truss 
and  a  strut  which  forms  a  part  of  the  top  flange  of  a 
beam.     "Consistency,  thou  art  a  jewel !" 

If  the  correctness  of  the  formula  for  compression 
flanges  of  beams  be  conceded — a  formula  which,  for 
a  dozen  years  or  more,  has  been  one  of  the  clauses  of 
the  American  Railway  Engineering  Association's 
standard  bridge-specifications,  and  which  the  Engin- 
eering Institute  of  Canada  has  appro])riated  without 
change — and  if  it  be  granted  that  1)  is  generally 
equal  to  about  4.5r — why  should  not  the  equivalent 
formula, 

p  =  16,000  — 441/r, 
apply  in  general  to  struts  with  fixed  ends?    Be  it  no- 
ticed that  this  formula  gives  higher  results  than  does 
my  old  formula, 

p=  16,000  — 601/r. 

The  American  Railway  Engineering  As.sociation 
is  getting  ready  to  trim  down  materially  its  old  in- 
tensities for  steel  struts,  although  not  to  the  extent 
that  the  Engineering  Institute  of  Canada  has  done. 

What  aggravates  the  effect  of  this  proposed  de- 
crease of  compression  intensities  is  that,  simultane- 
ously therewith,  the  .\merican  Railway  Engineering 
Association  is  contemi)lating  increasing  its  tensile  in- 


tensity of  working  stress  from  16,000  lb.  to  18,000  11). : 
and  other  specification  writers  are  advising  that  it  be 
made  as  high  as  20,000  lb.  To  an  outsider  it  must  look 
as  if  the  bridge  engineers  of  this  country  were  losing 
their  heads! 

'J"he  c(jmpression  tests  that  started  the  present 
wave  of  a])prehension  did  not  have  governing  condi- 
tions corresponding  properly  to  tho.sc  of  actual  truss- 
members;  hence  I  would  suggest  that,  before  the 
bridge  engineers  of  America  take  the  drastic  step  of 
assuming  steel  in  compression  to  be  only  60  or  70  i)er 
cent,  as  strong  as  the  same  material  in  tension,  some 
really  practical  tests  of  struts  be  made  under  condi- 
tions corresponding  to  those  in  actual  structures- 
Such  a  series  of  tests  would  cost  considerable  money : 
but,  if  the  Bureau  of  Standards  at  Washington  were 
to  indorse  the  suggestion  to  make  them,  it  ought  not 
to  be  at  all  difficult  to  obtain  from  Congress  an  ample 
appropriation  for  the  purpose. 

Method  of  Conducting  Tests. 

Let  there  be  built  a  five-panel  rivetcd-truss  bridge 
of  about  100  ft.  span  ;  let  the  middle  panel-lengths  of 
the  toj)  chords  thereof  be  made  decidedly  weaker  than 
all  the  other  portions  of  the  structure ;  and  let  a  uni- 
formly distributed  live  load  be  applied  at  the  panel- 
])oints  by  hydraulic  pistons.  All  portions  of  the  struc- 
ture, including  the  two  weak  members,  .should  be  sci- 
entifically detailed,  .so  that  failure  will  inevitably  take 
place  in  the  main  portions  of  the  weak  struts  and  not 
in  the  details  thereof,  and  so  that  the  bridge  can  be 
used  for  a  long  series  of  tests  to  destruction  of  the 
said  mid-panel  lengths  of  the  top  chords.  The  weak 
members  should  be  attached  to  the  connecting  plates 
with  an  am])Ie  number  of  rivets  to  develop  the  full 
strength  of  the  test  ])ieces ;  and  these  rivets  .should  be 
removed  carefully  after  each  test  to  destruction  is 
completed. 

Of  course,  it  would  be  entirely  practicable  to  vary 
the  value  of  1/r  in  the  dififerent  tests,  provided  that 
the  attachment  of  the  test-strut  be  not  made  eccen- 
tric. 

There  should  be  a  supporting  platform  beneath 
the  span  to  prevent  its  falling  any  material  distance 
when  failure  occurs. 

By  adopting  a  weak  vertical  jiost  instead  of  a  weak 
panel-length  of  top  chord,  and  by  loading  (at  the  ele- 
vation of  the  latter)  three  jjanel-points  only,  a  series 
of  tests  could  be  made  on  vertical  posts.  A  similar 
series  co.uld  be  carried  out  on  the  inclined  end  posts. 

A  cheaper  method  than  that  just  described,  but  not 
quite  as  satisfactory,  would  be  to  build  a  single  truss, 
instead  of  the  complete  span,  and  steady  it  laterally 
i>ut  not  vertically,  and  then  to  apply  the  test  loadings 
directly  above  the  top  chord  at  the  jjanel-points.  A 
great  advantage  of  the  span  tests  as  compared  with 
the  truss  tests  is  that  duplicate  tests  could  be  made 
simultaneously  on  similar  members.  Moreover,  the 
span  tests  would  be  in  practically  exact  accord  with 
actual  conditions  of  loading,  while  the  truss  tests 
would  not. 

By  removing  occasionally  the  test  loading,  the 
elastic  limits  of  the  struts  could  be  ascertained  through 
noting  the  absence  or  otherwise  of  permanent  set. 

Experiments  similar  to  those  described  could  be 
made  on  a  i)in-connected  span  or  a  pin-connected  truss 
so  as  to  determine  the  strength  of  struts  with  hinged 
ends. 
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Ontario    to   Spend    $25,000,000    on 
Construction 


Premier  Hearst  has  made  the  definite  announce- 
ment that  the  Ontario  Government  proposes  to  ex- 
pend approximately  $25,000,000  this  year  on  buildings 
and  other  construction  work.  These  projects  are  to 
be  got  vmder  way  at  once  in  order  to  provide  employ- 
ment for  the  large  number  of  men  now  idle.  Prelim- 
inary work  has,  in  some  cases,  already  been  started, 
and  as  soon  as  the  weather  opens  up  sufficiently  the 
construction  will  go  full  speed  ahead.  It  is  estimated 
that  there  will  be  39,477  men  employed  on  this  work 
'  during  the  summer,  not  including  those  employed  by 
the  T.  &  N.  O.  Commission  and  the  Hydro-electric 
Commission,  whose  labor  requirements,  the  Prime 
Minister  said,  would  run  into  the  thousands. 

The   amounts    to   be   expended    on    new    buildings 
and  repairs  to  existing  buildings  in  the  various  cities 
and  towns  throughout  the  province,  are  estimated  as 
■  follows:   Toronto,  $658,500;  Brockville,  $76,800;  Ham- 
ilton, $70,620;  Kingston,  $110,000;  London,  $104,500; 
Mimico,  $89,600;  Orillia,  $119,650;  Penetang,  $17,000; 
[Whitby,  $482,800;  Woodstock,  $128,500;  Ottawa,  $38,- 
1550;  Normal  schools  at  London,  Hamilton,  North  Bay, 
IPeterboro'  and  Stratford,  $20,200;  Belleville,  $50,000; 
jBrantford,    $7,750;    Guelph,    $12,100;    other    expendi- 
jtures    under    this    classification,    $139,460.     New    con- 
[struction  and  repairs  in  northern  Ontario  districts,  it 
jis  estimated,  will  approximate  $204,670. 

Five  million  dollars  of  the  total  is  set  aside  for 
[highway  construction,  including  work  on  the  Provin- 
[cial  highway  and  on  county  systems  receiving  assist- 
[ance  from  the  Province.  The  amount  to  be  expended 
lin  connection  with  the  housing  scheme  this  year  is 
[also  set  down  as  approximately  $5,000,000,  the  total 
[amount  made  available  under  recent  legislative  mea- 
•sures  for  this  purpose  being  $11,000,000. 

In  Northern  Ontario  the  expenditure  is  to  be 
[about  $2,600,000,  divided  as  follows:  Roads,  buildings 
land  other  construction  under  northern  Ontario  deve- 
[lopment  branch,  $1,250,000;  surveys,  $100,000;  fire 
I  ranging,  $450,000;  construction  of  locks,  dams, 
[bridges,  roads,  etc.,  under  Public  Works  Department, 
($300,000;  colonization  roads,  $500,000. 

The  T.  &  N.  O.  Railway,  it  is  estimated,  will  spend 
[during  the  season  $1,000,000  on  buildings,  extensions 
land  improvements  to  the  system.  The  estimates  of  the 
[Hydro-electric  Power  Commission  of  Ontario  have 
[not  yet  been  definitely  decided  upon,  but  the  minimum 
Itcapital  expenditure  suggested  is  $9,000,000. 

During  the   season  work  on   the  Queenston-Chip- 
•  pawa  scheme  will  be  carried  out  by  the  Hydro  Com- 
!  mission,  and  it  is  anticipated  that  extension  works  will 
[be  carried  on  at  Nipigon,  High  Falls  and  other  points, 
[which  will  increase  the  force  working  under  the  Com- 
mission by  a  number  exceeding  2,000.  The  T.  &  N.  O. 
will  increase  its  force  by  611.    In  arriving  at  the  total 
of  38,447  men  for  whom  work  will  be  available,    the 
; Prime  Minister  includes  5,500  now  on  the  permanent 
staflf  of  the  Hydro. 

Sir  William  further  stated: 

"Important  works  in  addition  to  these  above  out- 
lined are  under  consideration,  and  these,  if  decided 
on,  will  entail  considerable  additional  expenditure  to 
that  indicated,  and  it  is  not  unlikely  that  a  larger  ex- 
penditure than  above  estimated  will  be  made  on  some 


of  the  works  already  decided  on.  The  Department  of 
Lands,  Forests  and  Mines  will  also  employ  a  consider- 
able number  of  men  during  the  spring  and  summer 
in  fire  and  forest  ranging,  surveying,  timber  cruising, 
and  in  other  work  in  the  North." 

"While  a  number  of  men  are  now  engaged  in  high- 
way construction  this  work  will  be  extended  to  furnish 
the  greatest  amount  of  labor  possible  as  soon  as  the 
weather  and  other  conditions  permit.  Repair  and 
renovation  work  has  been  started,  and  it  is  expected 
Construction  will  be  commenced  upon  one  of  the  new 
Toronto  university  buildings  very  shortly.  These  build- 
ings have  been  authorized  at  this  time  to  help  the 
labor  situation,  and  work  will  be  rushed  with  all  pos- 
sible speed  with  the  object  of  giving  the  greatest  re- 
lief possible.  Tenders  will  be  called  immediately  for 
certain  work  outside  of  Toronto  and  the  whole  pro- 
gramme will  be  proceeded  with  as  expeditiously  as 
circumstances  will  permit." 

"In  addition  to  the  work  above  indicated  the  Gov- 
ernment is  using  every  effort  to  assist  and  stimulate 
private  industrial  concerns." 


Compile  Census  of  Industry 

The  Dominion  Bureau  of  Statistics,  Ottawa,  are 
compiling  a  census  of  industry,  and  have  issued  forms 
to  be  filled  up  by  various  firms. '  The  forms  covering 
the  building  and  constructing  industry  are  very  com" 
prehensive,  and  include  canals,  harbors,  telegraphs, 
telephones,  roads,  sewers,  drains,  building,  etc.  The 
firms  are  asked  to  give  particulars  of  the  value  of  all 
materials  used  during  the  year  in  the  different  con- 
structive enterprises  completed  or  partially  completed. 
The  cost  of  unused  materials  is  not  to  be  included. 
Sub-contractors  have  to  make  return  only  of  ma- 
terials supplied  by  themselves,  while  general  con- 
tractors must  make  a  return  of  all  materials  supplied 
by  them  to  sub-contractors.  The  sub-contractors  are 
asked  to  give  the  names  and  addresses  of  all  firms 
doing  sub-contract  work  during  the  vear. 


Col.  C. 


H.  Mitchell  Will  Continue  With 
His  Firm 

In  our  last  week's  issue  we  announced  the  ap- 
pointment of  Lieut.  Col.  C.  H.  Mitchell  as  the  new 
Dean  of  the  Faculty  of  Applied  Science  and  Engin- 
eering, University  of  Toronto.  We  understand,  how- 
ever, that,  while  assuming  this  new  responsibi- 
lity. Col.  Mitchell  will  not  sever  his  connection  with 
the  firm  of  C.  H.  and  P.  H.  Mitchell,  but  will  continue 
in  active  professional  practice  with  it. 


Montreal  Branch  A.  C.  B.  C.  I.  Banquet 

The  Montreal  Association  of  Building  and  Con- 
struction Industries  will  hold  a  banquet  on  February 
27,  at  the  Windsor  Hotel,  to  which  Ministers  of 
State,  municipal  representatives  and  representatives 
of  various  constructional  .societies  will  be  invited. 
The  banquet  is  intended  to  inaugurate  a  vigorous 
campaign  by  the  reorganized  association  with  a  view 
to  extending  its  borders. 


The  Sherbrooke  Construction  Co.  has  obtained  ^i 
contract  for  the  construction  of  car  shops  at  Newing- 
ton,  P.  Q.,  for  the  Quebec  Central  Railway,  the  steel 
work  for  which  will  be  carried  out  by  the  MacKinnon 
Steel  Co.,  Ltd.,  Sherbrooke. 
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Good  Roads'  Measures  in  Quebec 

The  Hon.  T.  A.  Tessier,  Minister  of  Roads  for  the 
Province  of  Quebec,  has  introduced  two  Bills  dealing 
with  good  roads.  One  is  to  facilitate  the  lending  of 
money  by  banks  for  highway  work.  It  provides  that 
when  a  municipality  has  passed  the  necessary  by-law 
to  build  a  road  and  to  get  the  money  from  the  govern- 
ment, under  the  Good  Roads  Act,  the  municipality 
may,  notwithstanding  any  provision  of  the  general  or 
special  acts  by  which  it  is  governed,  borrow,  from- 
time  to  time,  on  notes,  on  a  mere  resolution,  the  money 
necessary  to  carry  out,  under  the  direction  of  the  Min- 
ister of  Roads,  any  of  the  work,  provided  that  the  to- 
tal amount  of  the  loans  it  contracts  under  this  section 
shall  not  exceed  the  estimates  of  the  road  depart- 
ment. The  rate  of  interest  is  al.so  limited  to  7  per 
cent. 

The  other  bill  is  designed  to  continue  the  Gov- 
ernment policy  of  seeing  that  all  road  work  is  done 
under  Government  supervision.  The  municipal  code 
is  amended  by  adding  the  following  clause:  Any 
work  of  construction,  improvement,  repair,  or  main- 
tenance on  roads  or  bridges  may  be  performed  under 
the  direction  of  a  sui)ervisor  appointed  by  the  Minis- 
ter of  Roads.  Such  supervisor  appointed  by  the  Min- 
ister of  Roads  shall  not  be  subject  to  the  control  or 
superintendence  of  the  municipal  inspector  nor  to  the 
control  or  superintendence  of  the  road  inspector  for 
the  district  where  the  work  is  being  done.  He  shall 
receive  from  the  corporation  the  remuneration  fixed 
by  the  Minister  of  Roads. 

Sir  Lomer  Gouin,  replying  to  a  deputation  asking 
for  the  construction  of  a  highway  between  Montreil 
and  Sherbrooke,  promised  to  give  favorable  consid- 
eration to  a  request  for  loans  by  the  municipalities. 
The  Government  was  not  undertaking  the  con.struc- 
tion  of  any  highway  as  provincial  roads,  though  if  the 
municipalities  bore  the  cost  of  them,  the  Government 
would  see  that  they  were  properly  constructed.  The 
Premier  said  that  it  was  neces.sary  that  it  should  be 
known  that  the  Government  was  not  lending  money 
to  the  municipalities  at  3  per  cent.,  and  have  the  mu- 
nicipalities use  this  money  for  local  roads,  and  then 
expect  that  the  main  roads  would  be  built  at  the 
Government  expense. 


At  a  joint  meeting  of  the  Board  of  Trade,  Manu- 
facturers' Association  and  other  bodies,  recently  held 
in  Vancouver,  to  discuss  the  development  of  Vancgu- 
ver  as  an  ocean  port,  a  resolution  was  adopted  urging 
the  Federal  Government  to  give  immediate  attention 
to  the  needs  of  Vancouver  in  this  connection.  Mr. 
W.  G.  Ross,  chairman  of  the  Montreal  Harbor  Com- 
mission, addressed  the  meeting,  pointing  out  the  great 
natural  advantages  of  Vancouver  as  a  Pacific  terminal 
of  the  great  transcontinental  railways,  and  urging 
that  no  further  time  should  be  lost  in  at  once  pro- 
ceeding with  additional  piers  and  port  facilities.  He 
also  described  how  the  port  of  Montreal  had  been 
built  up. 

The  Quebec  Government  will  introduce  a  Bill 
creating  machinery  for  the  expenditure  of  the  Fed- 
eral grant  for  housing.  Each  municipality  will  have 
power  to  create  a  commission  for  dealing  with  its 
portion  of  the  money. 


Revision  of  Building  By-laws  of  Westmount, 
P.  Q.,  Proposed 

The  City  of  Westmount,  P.Q.,  has  under  consider- 
ation the  revision  of  the  building  by-laws,  and  has 
asked  the  Montreal  Association  of  Building  and  Con- 
struction Industries  to  consider  the  proposed  altera- 
tions. At  a  meeting  held  on  Feb.  6,  the  new  code 
was  discussed,  together  with  suggestions  for  further 
alterations,  the  result  of  the  experience  of  contractors 
and  plumbers  who  have  carried  out  work  in  West- 
mount.  The  important  point,  as  was  remarked  by 
Mr.  J.  P.  Anglin,  who  presided,  was  that  the  sugges- 
tions would  form  a  basis  when  considering  the  build- 
ing codes  of  other  places  adjacent  to  Montreal.  The 
result  was  the  appointment  of  three  committees  to 
put  into  definite  shape  the  recommendations  of  the 
Association. 

The  plumbing  and  heating  by-laws  were  "first  con- 
sidered, the  following  being  appointed  to  go  fully  in- 
to the  whole  subject  appertaining  to  that  branch — 
Messrs.  Hughes,  Ogilvie,  Sanderson  and  Ballantyne. 
It  was  stated  that  the  by-laws  were  excellent,  but 
there  was  a  want  of  clearness  in  the  form,  with  the 
result  that  meanings  were  imparted  to  the  code  that 
were  not  originally  intended. 

On  the  question  of  the  general  code,  it  was  sug- 
gested that  the  Provincial  Code  should  be  printed 
with  the  city  code,  as  there  were  restrictions  in  the 
former  that  were  not  incorporated  in  the  Westmount 
by-laws. 

On  the  subject  of  unoccupied  space,  it  was  felt 
that  a  distance  of  7  ft.,  as  required  for  the  side  lines, 
should 'be  a  sufficient  di,stance  to  keep  clear  of  the 
rear  lines.  The  opinion  was  also  expressed  that,  as 
regards  ceilings,  a  minimum  height  of  8  ft.  for  living 
rooms  was  desirable.  A  long  discussion  on  the  area 
of  rooms  took  place,  and  it  was  recommended  that 
80  ft.  should  be  the  minimum,  with  at  lea.st  one  room 
150  feet.  At  present  there  is  a  clause  .limiting  the 
number  of  rooms  in  an  apartment  house  to  not  less 
than  four,  which  it  was  remarked  prevented  the  build- 
ing of  apartments  for  bachelors.  This  clause,  it  was 
recommended,  should  be  eliminated.  The  question 
of  the  height  of  apartment  hou.ses  was  also  gone  into, 
the  present  limit  being  four  stories.  It  was  recom- 
mended that  six  stories  above  the  basement  should 
be  allowed.  One  main  stair  way  for  apartment  build- 
ings of  not  more  than  three  storeys  in  height,  con- 
taining not  more  than  twelve  apartments  should  be 
sufficient,  with  a  fireproof  wall  separating  each  group 
of  six  apartments. 

With  regard  to  the  thickness  of  walls,  the  general 
opinion  was  in  favor  of  8  in.  walls  in  case  of  a  build- 
ing not  over  two  stories  high,  with  a  party  wall  12 
in.  thick,  in  place  of  16  in.  for  foundations  and  12  in. 
for  other  walls.  No  provision  is  made  for  the  use  of 
terra  cotta  or  cement  blocks  with  a  rough  cast  fin- 
ish, and  the  following  committee  was  appointed  to 
consider  the  entire  question  and  the  use  of  other  ma- 
terials than  concrete,  brick,  stone  and  decorative  terra 
cotta  —  Messrs.  Dowsell,  Johnson.  Quinlan  and 
Church.  Included  in  this  subject  will  be  the  use,  in 
the  case  of  a  12  in.  wall,  of  4  or  8  in.  of  terra  cotta  or 
cement  blocks,  provided  that  4  in.  of  brick  be  used  on 
the  outside. 

The  following  committee  will  further  consider  the 
general  by-laws— Messrs.  Anglin,  Hughes,  Irving  and 
Quinlan. 
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Building  permits  issued  iu  Gait,  Out.,  during  January 
reach  a  total  of  $2,5,000. 

Work  is  stated  to  have  been  resumed  on  the  Medicine 
Hat-Hanna  railroad  line  in  Alberta. 

Clark  Pressed  Metals,  Limited,  has  been  incoporated  with 
a  capital  of  $100,000,  head  office  in  Toronto. 

It  is  reported  that  the  Government  proposes  the  con- 
struction  of  a  lumber  assembling  dock  at   Vancouver. 

In  Stratford,  Ont.,  there  were  216  buildings  erected  dur- 
ing the  year  1018,  involving  a  total  expenditure  of  $80,786. 

Canadian    Electric   Ore   Smelters,    Limited,   has    been   in- 
corporated with  a  capital  of  $40,000,  head  office  in  Toronto. 
The    Kirkland-Hudson    Bay   Gold   Mines,    Ltd.,   has   been 
incorporated    with     a    capital    of    $2,000,000,    head   office    in 
Toronto. 

The  Cowain  Flourite  Mining  Co.,  Limited,  has  been  ih- 
corporated  with  a  capital  of  $100,000,  head  office  at  Peter- 
boro,  Ont. 

Work  is  being  started  on  the  Kenilworth  Ave.  Sewer  in 
Hamilton,  Out.,  This  undertaking  involves  an  expenditure 
of  $117,000. 

The  council  of  St.  Boniface,  Man.,  is  calling  tenders  for 
the  purchase  and  removal  of  the  old  Provencher  bridge, 
closing  February  24. 

The  council  of  Gait,  Out.,  has  passed  by-laws  to  raise 
$3.'),000  for  the  waterworks  department  and  $50,000  for  the 
hydro-electric    department. 

Samuel  Bullock,  Limited,  has  been  incorporated  with  a 
capital  of  $40,000,  head  office  in  Toronto,  to  do  general 
building   and    contracting   work. 

Mr.  Thomas  Adams,  of  the  Commission  of  Conservation, 
has  drawn  up  a  town-planning  scheme  for  the  city  of  St. 
John,  N.B.,  to  provide  for  development. 

A  normal  school  building  is  proposed  to  be  erected  at 
Saskatoon,  Sask.,  at  a  cost  of  about  $300,000.  It  will  be  locat- 
ed  on   the   university    campus. 

The  Bishop  Navigation  Co.,  Limited,  has  been  incorpor- 
ated with  a  capital  of  $1,500,000,  head  office  at  Montreal.  This 
firm  is  authorized  to  build  and  operate  ships. 

It  is  stated  that  the  Federal  Government  will  co-operate 
with  the  Alberta  Provincial  Government  in  the  construction 
of  a  new  tuberculosis  hospital   for   central  Alberta. 

The  Grand  River  Railway  Company  is  beginning  work 
on  the  construction  of  a  line  between  Hespeler  and  I'reston, 
Ont.,  connecting  the  present  line  with  the  G.  T.  R. 

Joseph  Giroux,  Limitee,  has  been  incorporated,  with  a 
capital  of  $30,000,  head  office  at  Saint  Casimir,  P.  Q.,  for  the 
purpose  of  carrying  on  a  general  contracting  business. 

The  co-operative  stockyards  centre  which  the  Saskatche- 
wan government  proposes  establishing  in  the  northern  sec- 
tion of  the  province,  is  to  be  located  at  Prince  Albert. 

Roberton-Olsen,  Limited,  is  the  name  of  a  recently  in- 
corporated concern,  with  head  office  at  Ottawa,  authorized  to 
carry  on  business  as  engineers,  machinists,  blacksmiths,  etc. 

The  President  of  the  Nova  Scotia  Steel  &  Coal  Company 
states  that  it  is  the  intention  of  the  company  to  develop  its 
Wabana  mines  on  a  scale  that  will  put  it  into*  a  position  to 
enter   the    ore   markets    of   the   world.      Extensions   and   im- 


l)rovenients  to  the  company's  plans,  as  previously  noted,  are 
also  to  be  carried  out. 

Opinions  expressed  at  a  recent  meeting  of  the  council 
of  Westmount,  P.Q.,  were  in  favor  of  revising  the  building 
by-laws  so  as  to  permit  of  the  erection  of  apartment  houses 
and  flats   in   that  city. 

It  is  estimated  that  there  are  at  least  350  workmen  idle 
in  Guelph,  Ont.,  and  a  deputation  recently  came  before  the 
city  council  to  request  that  some  public  works  be  started  at 
once  to  provide  employment. 

Hon.  T.  A.  Crerar,  Minister  of  Agriculture,  announces 
that  nearly  a  million  dollars  is  being  appropriated  this  year 
for  the  construction  of  a  government  cold-storage  plant  at 
Montreal.     Work  is  to  be  started  this  summer. 

The  Cleaton  Co.  (Canada),  Limited,  has  been  incorpor- 
ated with  a  capital  of  $100,000,  head  office  at  Montreal.  This 
firm  is  authorized,  amongst  other  activities,  to  carry  on  the 
business    of   engineers,    contractors    and    builders. 

It  is  reported  that  the  Cassiar  Crown  Copper  Company, 
owners  of  the  Cassair  Crown  mines  on  Grouse  mountain,  in 
British  Columbia,  have  decided  upon  "an  extensive  program 
of  work  in  connection  with  the  development  of  that  pro- 
perty. 

In  the  provincial  budget  of  Saskatchewan,  there  is  an 
appropriation  of  $1,400,000  for  highway  exnenditures,  and 
$1,260,300  for  public  works,  chargeable  to  capital.  Provision 
is  also  made  for  the  erection  of  a  new  hospital  for  the  insane 
to  cost  $155,000. 

The  building  permits  issued  in  Hamilton,  Ont.,  during 
the  month  of  January  reached  a  total  of  $175,000,  as  com- 
pared with  $52,000  for  the  same  month  last  year.  Of  last 
month's  total,  $100,000  is  for  an  addition  to  the  plant  of  the 
Steel  Company  of  Canada. 

The  new  general  catalogue  of  the  H.  Mueller  Mfg.  Co., 
Ltd.,  Sarnia,  Ont.,  which  will  comprise  300  pages,  covering 
the  company's  lines  of  water,  gas  and  steam  brass  plumb- 
ing goods,  is  at  present  in  the  printer's  hands  and  will  be 
ready  for  distribution  within  a  few  weeks. 

The  Department  of  Soldiers'  Civil  Re-establishment  has 
decided  to  establish  a  Dominion  sanitorium  for  men  return- 
ing from  overseas  suffering  from  tuberculosis,  domiciled  in 
Ontario.  This  will  involve  an  expenditure  of  about  $320,000. 
A  site  has  been  secured  from  the  Ontario  Government. 

It  is  the  government's  intention  to  proceed  with  con- 
struction work  on  the  section  of  the  line  linking  the  city  of 
Kamloops  with  the  city  of  Vernon,  B.C.,  during  the  present 
year,  according  to  the  statement  of  Hon.  D.  B.  Hanna,  Chair- 
man of  the  Board  of  Directors  of  the  Canadian  National 
Railways. 

The  proposed  ocean  pier  at  Vancouver,  for  which  the 
C.  P.  R.  has  made  provision  in  this  year's  estimates,  will 
probably  cost  about  $1,000,000.  This  pier  is  only  part  'of  a 
general  extension  of  Pacific  trade  facilities  planned  by  the 
company,  it  is  said.  It  will  likely  be  thrown  out  not  very 
far  from  Pier  "D." 

Work  on  the  new  Anatomy  Building  and  the  Electrical 
Engineering  building  at  the  University  of  Toronto,  which 
were  recently  authorized  by  the  Provincial  Government,  will 
be  started  very  shortly,  probably  within  a  week.  For  the 
former  building  the  government  his  made  a  grant  of  $200,- 
000,  and  for  the  latter,  $350,000. 

The  public  works  committee  of  Guelph,  Ont.,  has  de- 
cided to  take  action  to  put  the  sewage  disposal  plant,  which 
is  an  antiquated  one,  into  condition  to  meet  the  present 
demands.  Considerable  sums  of  money  are  also  to  be  spent 
on    street    repairs,   and    work   is   now    being   commenced    on 
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some   new   sewers   and   a   new   drainage   system   for   St.   Pat- 
rick Ward. 

In  the  period  lictween  December  i  and  January  1.1,  per- 
mission was  given  by  the  Saskatchewan  local  government 
board  to  20  school  districts  in  the  province  to  borrow  money, 
either  for  the  purpose  of  erecting  new  schools  or  for  mak- 
ing improvements  to  property.  The  total  amount  to  be  bor- 
rowed, according  to  the  Saskatchewan   Gazette,  is  $42,550. 

The  bricklayers'  union  of  Regina,  Sask.,  has  notified  the 
contractors  that  on  and  after  March  1,  1919,  they  demand  that 
the  hours  of  work  be  from  8  in  the  morning  until  12  noon 
and  from  1  until  5,  excepting  Saturday,  when  the  hours  will 
be  from  8  a.m.  to  12  noon.  The  rate  of  wages  demanded  is 
$1.00  per  hour,  an  increase  of  20  cents  over  the  previous  rate. 
Only  four  new  buildings  were  erected  in  Fredericton 
during  1918,  according  to  the  annual  report  of  Building  In- 
spector George  Ross,  the  total  expenditure  for  all  building 
operations  in  the  city  last  year  being  $171,450,  most  of  which 
was  spent  on  the  new  military  hospital  building.  This  is  be- 
lieved to  be  the  lowest  ebb  to  which  l)uilding  operations  in 
Fredericton   have  ever  dropped. 

Application  is  made  for  the  incorporation  of  the  Quebec 
&  Ungava  Railway  Company,  which  purposes  to  build  a 
railway  line  from  a  ])oint  at  or  near  Seven  Islands,  in  the 
county  of  Saguenay  and  thence  in  a  northerly  direction  to 
a  point  at  or  near  Lake  Menibek,  and  thence  in  a  westerly 
or  northwesterly  direction  to  the  most  suitable  harbor  be- 
t\veen  the  mouth  of  Big  river  and  Nastapoka  Sound,  on 
Hudson's  Bay. 

A  Memorial  Victory  Mall,  or  "Avenue  of  Triumph,"  is 
proposed  in  Winnipeg  by  the  Greater  Winnipeg  Plan  Commis- 
sion, as  a  permanent  monument  to  the  men  fallen  in  the  Great 
War.  This  mall,  according  to  the  present  suggestion,  would 
be  a  magnificent  l)oulevarded  avenue,  1.J2  feet  wide  and  2.000 
feet  long,  extending  from  the  Parliament  Buildings  to  the 
corner  of  Portage  and  Colony  Streets. 

A  company,  in  which  Mr.  Leon  Fiset,  of  Eastern  Har- 
bor, C.B.,  is  interested,  proposes  the  construction  of  a  rail- 
road line  extending  from  Inverness  to  Eastern  Harbor,  a  dis- 
tance of  37  miles,  and  another  branch  from  Cape  North  to 
connect  with  Newfoundland,  a  distance  of  67  miles.  The 
object,  it  is  said,  is  to  permit  the  shipment  of  coal  to  Que- 
bec and  Montreal  at  much  cheaper  rates  than  exist  at  pre- 
sent. 

In  connection  with  the  Civil  Service  Association's  pro- 
posed scheme  for  the  provision  of  homes  for  civil  servants 
in  Ottawa,  the  housing  committee  appointed  by  the  asso- 
ciation has  recommended  that  the  executive  petition  the 
government  to  sell  or  lease  a  portion  of  the  area  of  the  Ex- 
perimental Farm  now  used  for  crops,  or  a  part  of  the  Rock- 
cliffe  range  property.  If  such  property  is  secured,  it  is  pro- 
posed to  lay  out  a  model  townsite. 

A  recommendation  survey  of  the  route  between  The 
Pas,  Man.,  and  the  Flin  Flon  copper  district  is  being  car- 
ried out  on  authorization  of  the  Canadian  National  Railway 
Board,  as  a  result  of  representations  by  the  owners  of  the 
copper  deposits,  who  state  that,  at  the  lowest  estimate,  there 
is  25,000,000  tons  of  copper  which  they  are  unable  to  take 
out  or  treat  without  transportation.  The  cost  of  buildmg 
the  railroad  is  estimated  to  be  $2,000,000,  including  equipment. 
The  estimates  presented  to  the  government  by  the  board 
of  directors  of  the  Canadian  National  Railway  System,  call 
for  expenditures  totalling  $60,000,000.  •  The  appropriations 
proposed  are  for  additions  to  railway  rolling  stock  and  equip- 
ment, betterments  and  for  completion  of  certain  branch  lines 
in  Western  Canada  which  are  required  for  feeders  for  the 
system's  main  lines.  Already  orders  have  been  placed  for 
a  large  quantity  of  steel  rails  and  accessories  to  be  used  in 


making   extensions   of   the    national    railways.      Employment 
will  be  given  to  approximately  15,000  men. 

The  following  are  important  public  works  included  in 
the  estimates  of  the  Saskatchewan  Government  for  this  year: 
$100,000  initial  vote  for  war  memorial  museum  to  be  built  on 
the  legislative  building  grounds,  at  Regina;  new  normal 
school  building  at  Saskatoon,  $250,000;  additions  to  the 
Saskatchewan  university,  $134,000,  for  prosecution  of  physics 
research  work;  new  court  house,  location  not  announced, 
$150,000;  initial  vote  for  asylum  for  insane  in  south  Saskatch- 
ewan, location  not  announced,  $250,000. 

St.  John  is  looking  forward  to  an  early  extension  of 
Negrotown  Breakwater  to  Partridge  Island.  This  breakwater 
is  at  present  2,250  feet  long,  and  is  of  the  rubble  mound  type, 
with  concrete  superstructure  for  about  946  feet.  It  was  com- 
menced in  1875  and  completed  in  1877.  To  make  connection 
with  Partridge  Island  will  require  a  filling  of  about  1,500  feet. 
As  a  result  of  the  construction  of  this  extension  the  western 
channel  into  St.  John  harbor  will  be  closed.  The  main  pur- 
poses of  the  extension  are  (1)  to  protect  the  harbor  from 
southerly  waves  and  (3)  to  permit  of  the  expansion  of  the 
west  side  pier  facilities.  A  comprehensive  system  of  piers  is 
already  planned  for  the  greater  part  of  the  distance. 

The  Canada  Gazette  announces  the  incorporation  of  Sir 
John  Kennedy,  consulting  engineer;  Robt.  Fulford  Rattan, 
doctor  of  medicine  and  professor  of  chemistry;  John  Bonsall 
Porter,  doctor  of  science  and  professor  of  mining  engineering; 
Richard  John  Durley,  engineer;  and  Henry  Hague  Vaughan, 
engineer;  all  of  the  city  of  Montreal,  for  the  following  pur- 
peoss:  "(a)  To  co-ordinate  the  efforts  of  producers  and  users 
for  the  improvement  and  standardization  of  engineering  ma- 
terials; (b)  To  prepare  and  promote  the  general  adoption  of 
standards  in  connection  with  engineering  structures,  mater- 
ials and  other  matters  and  things  and  from  time  to  time  to 
revise,  alter  and  amend  the  same."  The  corporation  is  to  be 
known  as  the  Canadian  Engineering  Standards  Association 
operating  without  share  capital  throughout  the  Dominion  of 
Canada,  with  head  office  at  Montreal. 

Col.  David  Carnegie,  who  has  recently  returned  from  a 
tour  of  inspection  of  the  markets  and  conditions  in  the  Old 
Country,  as  related  to  the  steel  industry,  recently  addressed 
a  meeting  of  steel  men  in  Montreal.  Col  Carnegie  was  opti- 
mistic, pointing  out  that,  though  there  is  bound  to  be  a  slack 
period  during  the  time  when  plants  and  machinery  are  being 
changed  over  in  order  to  concur  with  peace  time  market 
demands,  eventuallj^  the  demand  for  steel  products  would  be 
very  great,  because  of  the  fact  that  great  reconstruction  pro- 
grammes, carried  out  in  the  countries  devastated  by  war, 
would  demand  such  products  and  in  most  cases  the  indus- 
trial fibre  of  these  countries  had  been  so  affected  that  it  would 
be  some  time  before  they  would  be  in  a  position  to  supply  the 
demands  of  their  own  markets. 

GOOD  ROADS  ACTIVITIES 

A  by-law  has  been  passed  in  Carlton  county,  Ont.,  to 
raise  $40,000  to  be  spent  on  good  roads  this  year. 

At  a  recent  session  the  council  of  Grey  County,  Ont., 
appropriated  $34,000  for  road  building  machinery  and  $96,000 
for  road  construction  and  maintenance  work. 

Wentworth  County,  Ont.,  is  aggressive  in  its  good  roads 
policy.  Last  year  the  outlay  on  improvements  amounted  to 
over  $72,000.  Of  this  amount  the  provincial  government  will 
contribute  $20,000., 

The  council  of  Simcoe  County,  Ont.,  has  decided  to  spend 
$150,000  on  ro^d  work,  to  be  distributed  as  follows:  $17,000 
for  bridges;  $33,000  for  towns  and  villages;  $30,000  for  county- 
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provincial    highways,    and    $70,000   of    the    remainder    on    the 
county  roads. 

Municipal  Engineer  Milne,  of  Edmonds,  B.C.,  has  sub- 
mitted estimates  of  expenditure  during  the  current  year  as 
follows:  Construction  of  roads,  $22,500;  reconstruction,  $17,- 
800;  maintenance,  $42,330;  sidewalks,  $8,400;  sidewalk  main- 
tenance,  $1,600. 

The  York  County  Highways  Commission  will  make  ap- 
plication to  the  Ontario  Department  of  Highways  to  have 
certain  of  the  roads  under  their  jurisdiction  designated  as 
provincial-county  roads,  including  Yonge  Street,  outside  the 
city  limits  of  Toronto. 

In  a  recent  address,  Hon.  Finlay  Macdiarmid,  Ontario's 
Minister  of  Public  Works,  stated  that  the  building  of  pub- 
lic highways  in  this  province  is  to  have  precedence  over  all 
other  forms  of  government  expenditure  which  entail  the  out- 
lay of  large  sums  of  the  public  funds. 

The  county  councils  of  North  and  South  Essex,  Ont., 
plan  to  undertake  a  general  road  construction  scheme  this 
year.  The  necessity  of  providing  work  for  returned  soldiers 
as  well  as  the  direct  benefit  to  be  derived  from  good  roads 
has  influenced  them  in  the  determination  of  their  policy. 

A  delegation  of  farmers  from  the  counties  of  St.  Hya- 
cinthe  and  Rouville  recently  interviewed  Hon.  J.  A.  Tessier, 
Minister  of  Roads  for  the  Province  of  Quebec,  urging  the 
the  construction  of  a  public  highway  from  St.  Hyacinthe  to 
Marieville.     The  length  of  this  road  would  be  17  miles. 

The  Central  Ontario  Provincial  Highway  Association 
was  formed  at  a  recent  meeting-  at  Stratford,  when  some  150 
delegates  from  many  muuicialities  between  Sarnia  and  To- 
ronto gathered  to  inaugurate  a  campaign  for  a  provincial 
highway  from  Toronto  to  Sarnia,  via  Stratford.  A  deputation 
is  to  be  appointed  to  lay -this  highway  project  before  the 
government. 

As  a  result  of  a  recent  visit  to  Orillia.  Ont.,  and  a  confer- 
ence with  the  town  council  on  the  matter  of  street  paving. 
Engineer  E.  A.  James,  of  Toronto,  was  instructed  to  complete 
plans  and  specifications  and  to  call  for  tenders  for  paving 
Mississaga  Street  from  the  Lake  to  O'Brian  Street;  Front 
Street  from  the  G.  T.  R.  Station  to  Neywash;  Peter  Street  and 
West  Street  from  King  to  Coldwater.  It  is  hoped  to  have  the 
tenders  in  during  March,  and  to  begin  the  work  as  soon  as  the 
froat  is  out  of  the  ground. 

Work  of  a  substantial  nature  is  to  be  undertaken  by  the 
Ontario  Government  this  summer  upon  the  provincial  high- 
way between  Toronto  and  Bowmanville,  according  to  the 
recent  statement  of  the  Minister  of  Public  Works.  The  re- 
cent announcement  that  tenders  were  to  be  invited  for  100 
miles  of  this  highway,  will  be  recalled,  and  it  has  been  an- 
nounced by  the  Minister  that  this  will  include  the  building 
of  the  Ottawa-Prescott  section,  a  stretch  of  56  miles.  The 
old  stone  road  between  Hamilton  and  Queenston  is  also  to 
receive  attention. 

A  deputation  from  Wentworth  and  Haldimand  counties 
recently  waited  on  Hon.  F.  G.  Macdiarmid,  Minister  of  Pub- 
lic Works  and  Highways  for  the  Province  of  Ontario,  re- 
questing that  the  Province  designate  as  provincial-county 
roads  the  highway  from  Hamilton  to  Port  Dover  and  the 
Talbot  road,  running  from  St.  Thomas  to  Niagara  Falls. 
The  portion  of  the  Hamilton-Port  Dover  road  within  the 
county  of  Wentworth  has  already  been  improved  for  almost 
its  total  length  by  the  county.  Mr.  Macdiarmid  said  he  would 
give  the  request  most  favorable  consideration. 

In  his  second  annual  report,  Mr.  G.  R.  Marston,  C.  E., 
county  road  superintendent  for  Norfolk  county,  gave  a  state- 
ment of  the  1918  expenditures  which  is  summarized  as  fol- 
lows; Road  construction,  $6,685.12;  bridge  construction,  $4,- 
829.56;   maintenance.   $14,486.25;   general.   $6,886.54.   As   to   fu- 


ture plans,  Mr.  Marston  proposes  working  out  a  programme  of 
road-building  to  extend  over  some  years,  so  that  preparatory 
work  of  drainage,  grading  and  putting  in  culverts  may  be 
systematically  carried  along  a  year  or  so  in  advance  of  metal- 
ling, and  suggests  the  appointment  of  a  committee  to  draw 
up  such  a  programme.  He  also  expresses  his  disapproval 
of  the  present  statute  labor  system  and  suggests  its  com- 
mutation. The  building  of  eight  culverts  and  bridges,  rang- 
ing from  eight  to  55  ft.  span,  is  recommended  in  the  report. 
A  deputation  from  the  municipalities  on  the  south  shore 
of  the  St.  Lawrence  from  St.  Lambert  to  Dundee  has  re- 
quested the  Quebec  Government  to  give  assistance  in  build- 
ing a  highway  along  the  bank  of  the  river  between  the  two 
places  named,  to  link  up  with  the  state  road  at  Fort  Cov- 
ington and  other  parts  of  New  York  State,  and  thus  prove  an 
additional  means  for  New  York  tourists  to  visit  the  pro- 
vince, at  the  same  time  enabling  the  agriculturists  of  the 
district,  tapped  by  the  highway,  to  have  better  means  of 
inter-communication,  and  to  get  their  produce  to  market  with 
greater  ease.  The  proposed  highway  is  08  miles  long.  The 
government  is  asked  to  provide  the  necessary  loans  for  the 
cost.  

Personals 

Mr.  E.  A.  Cleveland,  of  Vancouver,  has  been  appointed 
by  the  Provincial  Government  consulting  engineer  in  con- 
nection with  the  development  of  the  South  Okanagan  lands 
recently  acquired  for  soldier  and  general  land  settlement. 

Mr.  W.  H.  Fairchild,  city  engineer  of  Gait,  Ont.,  has 
been  appointed  manager  of  the  Gait  Public  Utilities  Com- 
mission and  will  be  in  full  charge  of  both  the  Hydro  and 
Waterworks  Departments. 


Mr.    Nelson   D.   Porter,   ex-Mayor  of  Ottawa,  who 
was  elected   President  of  Eastern   Ontario   Good 
Roads  Association  at  recent  Ottawa  Convention 

Mr.  Lawford  Grant,  who  has  severed  his  connection 
with  the  Eugene  F.  Phillips  Electrical  Works,  Ltd.,  Mont- 
real, was  on  February  8  entertained  at  dinner  at  the  Engi- 
neers' Club,  Montreal,  by  the  staff  of  the  company,  and  pre- 
sented  with   a  mahogany   clock. 

Mr.  H.  H.  Boyd  has  been  appointed  assistant  chief  me- 
chanical engineer  of  the  C.  P.  R.  He  is  a  graduate  in  applied 
Science  of  McGill  University,  and  has  been  with  the  C.  P.  R. 
in  several  engineering  capacities,  including  assistant  elec- 
trical engineer,  and  electrical  engineer  for  the  Western  lines 
at  Winnipeg.  In  1916  he  was  appointed  superintendent  of 
the  Vancouver  division,  a  position  he  now  vacates  to  reside 
in  Montreal. 
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Waterworks,  Seweraiie   and 
Roadways 

Beauce,  Que. 

County  Council  plans  construction  of 
roadways  from  St.  Georges  Beauce  to 
Lake  of  the  Englishinen.  Engineer,  M. 
Henry,   Quebec. 

Brantford,  Ont. 

Tenders  are  being  received  by  clerk, 
J.  A.  Smith,  Court  House,  until  noon, 
March  1st,  for  construction  of  culvert 
costing  $4,500  for  Township   Council. 

Burnaby,  B.C. 

Municipal  Council  plans  to  pave  Brit- 
ton,  Edmonds,  (ith.  Government  and 
Cambridga  Sts.,  Gilley,  Sterling,  Es- 
mond, Patterson  and  Inman  Aves.  and 
North  Rd.    Engineer,  Mr.   Milne. 

Edmonton,  Alta. 

Excavation  is  completed  for  $:j0.000 
addition  to  filter  plant  for  City  Council. 
Clerk,  Chas.  E.  K.  Cox. 

Estevan,  Sask. 

City  Council  plans  waterworks  ex- 
tension costing  $13,000.  Clerk,  W.  "F. 
Thompson. 

Finch,  Ont.  . 

Tenders  are  being  received  ty  super- 
intendent, J.  G.  Cameron,  until  7.30  p.m. 
February  28th,  for  repairing  fifty  miles 
of  road  with  crushed  stone  and  draining 
same  for  County  Councils  of  Stormont, 
Dundas  and  Glengarry. 

Gould,  Que.  . 

Plans  and  specifications  are  with  the 
secretary-treasurer,  Arthur  B.  MacDon- 
ald.  who  is  receiving  tenders  until  March 
3rd,  for  construction  of  eleven  miles  of 
Sherbrooke  -  Beauceville  roadway  for 
municipality   of   Lingwick. 

Grand  Mere,  Que. 

County  Council  plans  construction  ot 
roads  from  here  to  Gervais  Junction. 
Clerk,  D.  G.  Trudelle,  St.  Genevieve  Le 
Batiscan. 

Guelph,  Ont. 

City  Council  has  instructed  engineer, 
F.  Mc.\rthur,  to  prepare  plans  for  sew- 
age  disposal   plant. 

Town  Council  plans  paving  several 
streets.   Clerk.  T.  J.   Moore. 

Hamilton,   Ont. 

Department  of  Public  Works,  Toronto, 
plans  construction  of  auxiliary  to  old 
reservoir  costing  $15,000.  Minister.  Hon. 
F.  G.  MacDiarmid,  Parliament  Bldgs., 
T.-ironto. 

Work  has  started  for  Kenilworth 
storm  sewer  for  City  Council.  Clerk, 
Sam.  H.   Kent. 

London,  Ont. 

Work  will  start  in  Spring  for  cement 
walks,  curbs  and  gutters  costing  $44,000 
and  paving  costing  $125,000  for  City 
Council.    Clerk,   S.   Baker. 

Mimico,   Ont. 

Work  will  start  in  Spring  for  sewers 
on  Louise,  Victoria,  Warden  and  Symons 


Sts.  for  Town  Council.  Clerk,  J.  A.  Tel- 
ler.   Council    will    purchase    materifil. 

Montreal,  Que. 

City  Council  plans  extensive  paving 
program.     Clerk,   Rene   Bausct. 

Muncey,   Ont. 

renders  are  being  received  by  clerk, 
John  Brodie,  until  March  3rd,  for  con- 
struction of  Marsham  drain  for  Caradoc 
iownship    Council. 

North  Vancouver,  B.  C. 

District  Council  plans  paving  Rubsoii 
Road.     Clerk,   G.  J.   Farmer. 

Perth,   Ont. 

City  Council  is  issuing  debentures  to 
expend  $100,000  for  roads.   Clerk,   W.  A. 

Moore. 

Port   Rowan,   Ont. 

Town  Council  plans  construction  of 
drainage   system.     Clerk,    W.   A.    Mabee. 

Quebec,  Que. 

Dtpartment  of  Roads,  Quebec,  plans 
construction  of  road  from  Sherbrooke 
to  Miller's  Bridge  on  Maine  frontier.  En- 
gineer,  M.   Henry,   Parliament  Bldgs. 

R.  C.  Harris,  Works  Commr.,  City 
Hall,  has  approved  recommendation  of 
grading  Gerrard  St.  and  the  extension 
of  north  section  of  Hastings  Ave.  at 
cost  of  $53,00. 

St.  John,  N.B. 

Tenders  arc  being  received  by  Com- 
missioner of  Public  Works,  G.  F.  Fisher, 
until  March  10th,  for  375  tons  of  asphalt 
cement,  80  to  85  degrees  penetration, 
and  25  tons  of  asphalt  cement,  00  to  65 
degrees    penetration,    for    City    Council. 

Sturgeon  Falls,  Ont. 

Town  Council  plans  construction  of 
concrete  roads.     Clerk,  L.  Rod  \annier. 

Toronto,  Ont. 

Tenders  are  being  received  by  De- 
partment of  Highways,  Toronto,  until 
February  38th,  for  construction  of  fifty 
miles  of  highway  on  the  Ottawa-Pres- 
cott  highway. 

Board  of  Control  plans  laying  pave- 
ment costing  $39,000.  Engineer,  R.  C. 
Harris.   City   Hall. 

Tenders  will  be  called  for  construction 
of  thirty  reinforced  concrete  culverts  for 
Department  of  Public  Works.  Toronto. 
Minister,    Hon.    F.    G.    McDiarmid. 

Valleyfield,  Que. 

Municipal  Council  plans  construction 
of  road  'Salaberry  Blvd."  Sec.-treas., 
L.  J.  Boyer. 

Vancouver,   B.C. 

Water  Comission,  City  Council,  plans 
construction  of  water  storage  costing 
$10,000.    Clerk,    Wm.    McQueen. 

Victoria,  B.C. 

Board  of  Works,  City  Council,  plans 
laying  pavements.  Engineer,  F.  M.  Pres- 
ton. 

Windsor,  Ont. 

Plans    are    being    prepared    and    ten- 


ders will  be  called  shortly  for  construc- 
tion of  fifty  miles  of  highway  between 
here  and  Quebec  for  Department  of 
Public  Works,  Toronto.  Minister,  Hon. 
F.   G.   MacDiarmid,  Toronto. a 

Woodstock,  Ont. 

Plans  are  drawn  for  sewer  costing 
$40,000  for  Board  of  Works,  City  Coun- 
cil. Clerk,  Jno.  Morrison.  Engineers,  F. 
J.  Ure.  Woodstock  &  Chipman  &  Pow^er, 
Mail  Bldg.,  Toronto. 

York  County,  Ont. 

County  Council  has  passed  an  appro- 
priation of  $100,000  for  county  roads 
and   $16,000   for   maintenance. 

CONTRACTS  AWARDED 
Sandwich,  Ont. 

Sewers  costing  .$32,000  for  Town  Coun- 
cil: General  contractor,  Merlo,  Merlo  & 
Ray,  296  Windermere  Rd.,  Walkerville, 
will  purchase  material. 


Railroads,  Bridges  and  Wharves 

Harrington,  N.  S. 

Work  will  start  in  .\pril  for  bridges 
and  roads  for  Department  of  Public 
Works.  Halifax.  Engineer,  W.  G.  Yor- 
ston,  Halifax. 

Bowmanville,   Ont. 

Tenders  are  being  received  by  De- 
partment of  Public  Works.  Toronto,  un- 
til February  28th,  for  erection  of  $35,- 
000  structural  steel  bridge.  Minister, 
Hon.  F.  G.  MacDiarmid,  Parliament 
Bldgs.,  Toronto. 

Edmonton,  Alta. 

C.  N.  Rly.,  Toronto,  plans  railway  im- 
provements costing  $750,000.  Supt.,  J. 
Irwin. 

Finch,  Ont. 

Tenders  are  being  rccived  by  super- 
intendent, J.  G.  Cameron,  until  7.30  p. 
m..  February  28th,  for  construction  of 
reinforced  concrete  bridge  for  County 
Councils  of  Stormont,  Dundas  and  Glen- 
garry. 

Gravenhurst,   Ont. 

Plans  arc  drawn  for  station  for  G.  T. 
Rly..  Montreal.  Supt.,  P.  J.  Lynch,  Al- 
landale. 

Hornsby,  Ont. 

Plans  are  being  prepared  for  reinforc- 
ed concrete  bridge  for  Halton  County. 
Clerk.  Wm.  Panton,  Milton.  Engineer, 
Bowman  &  Connor,  31  Queen  St.  W., 
Toronto. 

Manitoba,  Province  of 

C.  N.  Rly..  Toronto,  plans  railway  ex- 
tension from  Amaranth  twenty  miles  to- 
ward Winnipegosis.  President.  D.  B. 
Hanna,  Toronto. 

Odessa,  Ont. 

Tenders  are  being  received  by  De- 
partment of  Public  Works,  Toronto,  un- 
til February  28th,  for  construction  of 
structural   steel  bridge  costing  $7,000. 


t'ebruary  20,  1919 


THE   CONTRACT   RECORD 


175 


©ntract  Record 

^Engineering  Review 

Published  Each  Wednesday  by 

HUGH  C.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers 
VANCOUVER  -  Tel.  Seymour  2013  -  Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG. -     16  Regent  Street  S.W. 

SUBSCRIPTION  RATES 

Canada  and   Great   Britain,  $2.00.     U.   S.  and   Foreign,  $3.00. 

Single  copies  10  cents. 

Autliorized  by  the  Postmaster  General  for  Catiada,  for  transmission 
as  second  class  matter. 

Entered  as  second  class  matter  July  IStli,  1914,  at  tlie  Postoffice  at 
Buffalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1S79. 

Vol.  33  February  26,  1919  No.  9 

Principal  Contents  Pa^e 

Editorial 175 

St.  Catharines  Relief  Sewage  System 178 

The  Freezing  of  a  Reservoir  Outlet  Works 183 

Review  of  Building  Activity  in   Canada 18.5 

New  Sunday  School  at  Fredericton,  N.  B 187 

The  Township  Council  and  the  Engineer 189 

Mainly  Constructional 192 


Production  with  Conservation 

THE  great  economic  problem  to  be  solved  by 
the  Government  of  this  country — and,  indeed, 
of  most  others  which  have  been  involved  in 
the  war — is  to  strike  a  proper  balance  between 
thrift,  on  the  one  hand,  and  outlay  for  the  purpose  of 
providing  employment,  on  the  other.  The  need  for 
economy  is  quite  apparent,  in  consideration  of  the  en- 
ormous war  expenditures  which  have  had  to  be  borne, 
and  the  uncertainty  as  to  conditions  in  the  immediate 
future.  But,  at  the  same  time  it  is  most  certainly  im- 
perative that  the  governments,  federal,  provincial  and 
local,  make  large  expenditures  on  public  works  so  as 
to  relieve  the  unemployment  situation. 

Many  branches  of  industry  are  faced  with  entirely 
unprecedented  conditions.  Their  markets  are  inac- 
tive or,  in  some  cases,  closed,  and  they  have  a  surplus 
of  labor,  while,  at  the  same  time,  increased  wages  and 
shorter  hours  are  demanded.  They  are  thus  placed 
in  a  position  which  makes  readjustment  to  normal  op- 
erations very  difficult.  The  necessity  for  good  wages 
is  natural  enough  in  view  of  the  high  cost  of  living, 
but  the  great  trobule  now  seems  to  be  that  as  soon 
as  wages  are  raised,  living  costs  automatically  take  a 
corresponding  jump,  and  conditions  are  in  no  wise 
relieved.    Indeed,  it  appears  that  we  are  facing  a  fin- 


ancial crisis,  demanding  either  decreased  profits  or 
increased  per  capita  production.  For  if  our  products 
continue  to  increase  in  cost  we  will  be  unable  to  com- 
pete successfully  for  export  trade  in  the  world's  mar- 
kets. 

Whether  or  not  it  is  possible  or  feasible  that  there 
should  be  a  decrease  in  profits  on  invested  capital  is 
a  debatable  question,  and  one  which  would  require 
discussion  at  great  length.  We  therefore  turn  to  the 
alternative,  increased  production.  If  wages  are  main- 
tained at  their  present  level,  or  are  raised,  while  at 
the  same  time  hours  are  shortened,  the  individual 
workman  must  increase  his  rate  of  production,  other- 
wise there  is  the  danger  of  a  reaction  which  may  re- 
sult in  bankruptcy.  It  is  doubtful  to  what  extent  lab- 
or realizes  this  fact.  The  Bolshevik  element  ignore 
it  entirely,  and  the  consequence  of  the  application  of 
their  ideas  in  Russia  is  the  practical  insolvency  of 
that  great  country.  However,  it  has  been  proven  that 
with  short  hours  and  good  living  conditions,  a  man's 
rate  of  output  can  be  very  considerably  increased, 
and  if  the  working  day  is  shortened  labor  must  be 
educated  to  the  necessity  of  higher  pressure  opera- 
tion. 

There  is  another  element  in  increased  ]jroduction, 
however,  besides  increased  per  capita  output,  that  is, 
conservation.  This  question  of  conservation  is  a  very 
broad  one,  having  to  do  with  almost  every  department 
of  our  industrial  and  national  life.  Its  principal  idea, 
however,  is,  first,  the  elimination  of  leaks,  and  second, 
economic  development  and  use  of  the  country's  re- 
sources. In  the  later  field,  the  government  appears 
to  be  taking  hold  of  the  j)roblem  with  a  full  realiza- 
tion of  its  importance,  but  there  have  been,  and  still 
are,  appalling  leaks  in  the  industrial  and  economic 
structure  of  the  country.  One  of  the  most  obvious  and 
most  wasteful  of  these  leaks  is  our  fire  loss — we  have 
an  annual  bonfire  in  which  millions  of  dollars  goes  up 
in  smoke.  This  waste  is  a  great  drain  on  both  our 
resources  and  organization,  and  is  a  very  effective 
check  upon  our  rate  of  production.  If  we  are  to  com- 
pete successfully  in  the  world  markets  under  present 
labor  conditions  and  on  our  ability  to  do  so,  Canada's 
future,  to  a  large  extent,  depends — it  must  be  very 
greatly  reduced.  Investment  in  fire  ])rotective  ecjuip- 
ment,  fire  resistant  structures,  proper  town-planning, 
and  the  re-planning  of  districts  which  are  unsafe  from 
the  standpoint  of  fire-protection,  will  yield  big  returns. 
Therefore  let  us  start  the  new  era,  which  is  marked 
by  the  year  1919,  with  the  determination  to  "fight 
the  fire  fiend."  Let  Canada's  government  and  her  in- 
dustries take  for  their  motto — production,  conserva- 
tion, fire-prevention. 


Reduce  Cost  of  -Estimating  Department 

IN  view  of  the  excessive  cost  of  building,  it  is  the 
duty  of  every  one  interested  in  the  industry  to 
do  his  utmost  to  reduce  the  cost  wherever  pos- 
sible. This  high  cost  is  all  that  stands  between 
the  building  contractors  and  material  supply  men, 
and  exceedingly  prosperous  times.  The  buildings  are 
required,  there  is  a  good  supply  of  all  materials,  and 
the  labor  problem  is  a  thing  of  the  past.  The  price 
of  labor  is  determined  by  the  cost  of  living  and  is 
more  or  less  a  fixed  cpiantity.  The  opinion  generally 
ex])ressed  is  that  it  would  be  very  unwise  to  attempt 
any   wage  reduction  at  the   present  time.    Regarding 
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prices  of  building  materials,  it  appears  to  be  generallly 
conceded  that  any  reduction  will  be  gradual. 

A  careful  survey  of  the  situation  fails  to  uncover 
many  o])])ortunities  for  effecting  a  saving,  hut  such 
op])ortunities  as  do  exist  should  be  made  the  most 
of  in  an  eflfort  to  eliminate  leaks  in  operation  and 
reduce  to  a  minimum  the  long  over-strained,  over- 
head charges. 

A  very  large  item  in  the  contractor's  expenses,  that 
is  charged  to  overhead,  is  estimating.  Considering  for 
a  moment  the  volume  of  work  on  which  a  contractor 
has  tendered  in  a  year  and  comparing  this  with  a  total 
of  contracts  awarded  this  man,  it  will  be  discovered 
that  he  has  figured  on  a  tremendous  amount  of  work 
unsuccessfully.  It  has  cost  him  a  considerable  sum 
to  prepare  his  estimates  for  this  work  and  this  cost 
has  been  duplicated  by  every  man  figuring  on  the 
work. 

It  would  appear  that  this  unnecessary  duplication 
of  work  could  be  eliminated,  to  a  great  extent,  by 
calling  in  the  services  of  some  such  individual  as  a 
quantity  surveyor.  For  a  number  of  years  he  has  had 
a  recognized  position  in  the  industry  in  England.  Ev- 
ery job  passes  through  his  hands,  and  a  complete 
table  of  quantities  for  every  trade  is  taken  off  by  him. 
a  copy  of  which  is  handed  to  the  contractors  invited 
to  tender.  In  this  way  each  man  tendering  on  the 
work  is  figuring  on  the  same  (juantities,  and  a  much 
closer  and  more  accurate  i)rice  is  quoted  in  addition 
to  saving  the  work  of  each  tenderer  taking  off  his  own 
quantities. 

It  is  in  such  details  as  this  that  an  opportunity  of- 
fers for  the  builders  exchanges  and  allied  organizations 
in  Canada  making  a  concerted  effort  to  eliminate  un- 
necessarily duplicated  labor,  which  would  result  in  a 
marked  reduction  in  operating  expenses  and  in  this 
way  reduce  the  cost  to  the  owner. 


Expenditure  Well  Warranted  by  Results 

ONLY  by  the  actual  testing  of  structural  mater- 
ials and  methods  under  conditions  approxi- 
mating those  met  in  service  can  a  safe  criter- 
ion be  formed  by  which  to  judge  their  be- 
haviour in  practice.  The  vagaries  of  material  compo- 
sition and  the  inconsistencies  of  human  workmanship 
preclude  an  absolute  degree  of  structural  uniformity 
and  render  generally  inoperative  any  law  based  solely 
on  a  theoretical  consideration.  Research  ip  the  testing 
laboratory,  therefore,  is  alone  the  safe  guide  to  de- 
pendable information  relating  to  the  strength  of' ma- 
terials, and  only  when  suitable  experiments  are  pro- 
perly conducted  along  purely  practical  channels,  can 
any  safe  forecast  be  ventured  regarding  the  behaviour 
of  structures  or  structural  materials  under  load. 

The  City  Architect's  department  of  Toronto  in 
planning  their  revision  of  the  building  code,  have  not 
failed  to  keep  this  viewpoint  in  mind,  and  before  in- 
corporating a  structural  ruling,  have  endeavored  to 
secure  sufficient  evidence  to  verify  the  correctness  of 
its  application,  or  lacking  such  proof,  have  sought  to 
procure  an  amendment  on  the  basis  of  experimental 
substantiation.  The  efforts  of  the  department  to  de- 
termine, by  full  load  te.sts,  the  structural  conditions 
pertaining  to  flat-slab  concrete,  as  described  at  vari- 
ous times  in  the  Contract  Record,  will  illustrate  thi.s, 
and  in  our  last  week's  issue,  Mr.  W.  W.  Pearse's  de- 
scription of  brick  tests  is  a  further  indication  of  the 
policy  of  this  department  to  secure  fundamental   in- 


formation before  attempting  to  make  legally-binding 
rulings  for  all  brick  buildings  coming  under  his  juris- 
diction. While  the  information  is  but  preliminary, 
it  is  the  beginning,  we  hope,  of  a  completely  tabulated 
set  of  results  so  that  a  dependable  knowledge  of  the 
behaviour  of  brick  buildings  will  be  available. 

The  lack  of  si)ecific  knowledge  about  brick  is  ad- 
mirably illustrated  by  the  requirement  in  most  of  our 
■building  codes  for  9,  14  and  18  inch  walks — apparently 
the  only  recognized  standard.s — which  are  mere  con- 
ventionalities, ungoverned  by  any  well-defined  know- 
ledge of  the  behaviour  of  the  material  and  not  taking 
cognizance  c^f  the  differing  (|ualities  of  brick  and 
workmanship.  The  sum  total  of  the  available  data  on 
brick  behaviour  is  rather  meagre  and,  apparently, 
experimenters,  on  the  whole,  have  not  considered 
the  value  of  the  individual  brick,  nor  the  relation  of 
height  to  thickness.  So  the  fund  of  information  is 
not  complete,  nor,  indeed,  of  a  great  degree  of  use- 
fulness. 

The  preliminary  tests  carried  out  by  Toronto  in- 
cluded the  determination  of  the  compressive  strengths 
of  all  varieties  and  qualities  of  brick  manufactured  or 
sold  in  the  city  for  structural  purposes,  followed  by 
service  tests  of  brick  piers  of  the  poorest  quality  brick, 
laid  with  not  more  than  average  workmanship.  The 
tests  were  computed  for  columns  of  a  sufficient  num- 
ber of  slenderness  ratios  to  determine  a  reasonabU 
strength  curve.  This  preliminary  step  is  a  commend- 
able beginning  and  the  lack  of  available  data  is  suf- 
ficient authority  for  taking  further  steps  along  this 
line.  The  interests  of  the  brick  manufacturers  and  of 
conscientious  designers  and  builders  should  make  i1 
worth  while  to  continue  tests  with  brick  of  all  the  other 
grades,  with  the  idea  in  mind  of  collecting  sufficiently 
comprehensive  information  to  unfold  the  entire  life 
history  of  brick. 

The  only  handicap  has  been  lack  of  funds  sufficient 
to  carry  out  anything  on  a  large  scale,  but  the  inclu- 
sion of  $500  in  the  estimates  of  the  City  Architect's  de- 
])artment  for  1919  will,  it  is  believed,  make  adecpiate 
provision  to  enable  a  further  programme  of  develop- 
ment to  be  carried  out.  That  the  estimate  will  be  pass 
ed  by  the  Board  of  Control — already  having  passed  the 
Property  Committee  stage — may,  we  believe,  be  taken 
for  granted,  when  the  Board  recognize  the  necessity  of 
this  work.  Five  hundred  dollars,  in  itself  a  meagre 
sum,  will  give  profitable  returns  to  the  city  of  Toronto 
as  a  whole,  through  the  savings  that  such  a  knowledge 
of  brick  behaviour  will  insure.  The  Board  of  Control 
would  not  be  ill-advised  if  they  were  urged  to  spend 
far  more  than  $500  in  continuing  tests  .so  well  begun 
by  the  City  Architect's  department,  in  co-operation 
with  Profes.sor  Gillespie  and  Mr.  Marshall,  of  the  Un- 
iversity of  Toronto. 


Building  Prospects  in  Montreal 

THE  Montreal  building  season  has  commenced 
with  a  promise  of  better  things.  Prices  in  cer- 
tain directions  are  slightly  lower,  but  labor 
is  still  high,  and  labor  is  the  most  important 
factor  in  the  cost  of  construction.  The  outstanding 
feature  will  be  the  construction  of  houses  made  pos- 
sible by  the  Federal  and  Provincial  grants,  and  plans 
are  now  being  laid  to  this  end.  The  suburb  of  Outre- 
mont  also  has  a  building  scheme,  but  for  better  class 
dwellings.  Up  to  the  present  the  largest  work  con- 
templated is  the  Government  cold  storage  warehouse 
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on  the  harbor,  while  plans  for  a  second  cold  storage 
building  for  private  owners  have  been  drawn.  Three 
or  four  large  apartment  houses — one  of  ten  stories — ■ 
will  be  constructed :  several  garages,  including  public 
garages,  will  be  put  up ;  a  large  furniture  fac- 
tory is  to  be  built ;  and  extensions  to  a  steel  foundry, 
a  maternity  hospital,  the  lengthening  of  the  civic  con- 
duit, a  fire  station,  an  abattoir  to  cost  $150,000,  the 
remodelling  of  a  theatre,  the  construction  of  two 
schools,  costing,  respectively,  $150,000  and  $200,000, 
and  a  large  church  at  Lachine  are  among  the  jobs 
either  actually  contracted  for  or  contemplated.  The  har- 
bor commissioners  will  recommence  work  on  the  har- 
bor improvements.  Then  among  the  ambitiou.s  schemes 
which  may  or  may  not  be  carried  out,  there  are  the 
proposed  hydro-electric  developments  at  Back  River, 
the  plans  for  which  have  been  drawn.  They  are  in 
effect  rival  schemes,  and  both  involve  the  expenditure 
of  millions  of  dollars. 

Coming  to  the  province,  it  looks  as  if  Three  Rivers 
will  be  a  very  busy  spot.  To  begin  with,  there  are 
reports  of  developments  in  the  pulp  and  paper  indu.s- 
try,  including  extensions  to  present  plants  and  the 
erection  of  newsprint  and  ])ulp  mills,  with  a  large 
hydro-electric  scheme.  Two  hundred  industrial  houses 
are  to  be  erected  according  to  advices  from  the  city, 
while  a  dry  dock,  dredging  and  extensions  to  the  ship- 
building facilities  point  to  a  belief  in  the  permanence 
of  that  recently  established  industry. 

The  city  of  Quebec  has  a  fair  programme,  includ- 
ing a  military  liospital  and  some  schools;  Shawinigan 
Falls  will  continue  to  expand  owing  to  the  increasing 
number  of  industries  located  at  this  source  of  cheap 
power ;  and  Sherbrooke  has  a  moderate  amount  of 
work,  with  an  addition  to  a  cotton  factory,  and  build- 
ings for  the  Quebec  Central  Railway.  At  Chicoutimi 
there  will  be  extensive  additions  to  the  pulp  and  pa- 
per mills,  and  also  the  rebuilding  of  the  cathedral 
which  was  destroyed  by  fire.  In  other  parts  of  the 
province  some  large  churches  are  to  be  built ;  a  num- 
ber of  iron  bridges  erected,  and  a  considerable  amount 
of  highway  work  done,  as  the  provincial  government 
is  still  carrying  out  its  policy  of  adding  to  the  good 
roads   of   the    province. 


Technical  Bureaus  Being  Established 
Without  Delay 

IN  our  last  issue  we  made  reference  to  the  great 
need  of  some  government  medium  through 
which  the  returned  technical  men  can  be  brought 

.  in  touch  with  the  various  individuals,  companies 
and  municipalities  who  are  in  need  of  engineering  as- 
sistance. Action  has  been  very  prompt  and  we  are 
glad  to  be  in  a  position  to  say  that  the  government 
has  considered  the  plan  ])Ut  forward  by  a  number  of 
engineers  favorably  and  that  details  are  being  rapidly 
worked  out.  It  is  possible  that  by  the  time  this  reach- 
es our  readers  some  of  the  offices  will  have  already 
been  opened  and  placed  in  charge  of  technical  officers. 
As  far  as  possible  the  technical  bureaus  will  be  in 
close  proximity  to  the  employment  bureaus  already 
established  by  the  government  though  the  two  de- 
partments will  of  necessity  be  separate  on  account  of 
their  entirely  distinct  fields  of  action. 

In  order  to  make  these  bureaus  a  success  it  will 
be  necessary  that  they  have  the  co-operation  of  all  em- 
ployers of  technical  men  and  more  particularly  the 
larger  organizations  that  can  absorb  larger  numbers. 
It  is  not  possible  yet  to  announce  the  exact  location, 


but  any  information  or  inquiry  addressed  to  the  gov- 
ernment Employment  Bureaus  and  marked  "techni- 
cal" will  doubtless,  in  the  meantime,  be  properly  re- 
directed. As  soon  as  it  is  possible  to  gather  the  infor- 
mation it  is  planned  to  have  on  file,  on  the  one  hand, 
lists  of  all  technical  positions  vacant,  with  particulars, 
and,  on  the  other  hand,  lists  and  qualifications  of  tech- 
nical men  who  are  out  of  employment.  Primarily  this 
clearing  house  is  intended  for  returned  men,  but,  if  if 
proves  of  sufficient  value,  may  doubtless  be  extended 
in  scope. 

The  head  of  the  organization,  we  understand,  will 
be  in  Ottawa  and  the  present  plan  is  to  open  techni- 
cal bureaus  in  about  ten  or  a  dozen  of  the  larger  cen- 
tres only — Toronto,  Montreal,  one  or  two  cities  in  the 
East,  Winnipeg,  Vancouver,  and  two  or  three  \yest- 
ern  intermediate  cities. 


A  Substantial  Saving 

In  view  of  the  high  cost  of  asbestos  paper,  the 
Roofers'  Branch  of  the  Toronto  Builders'  Exchange 
has  been  urging  its  abolition  under  roof  coverings  of 
certain  types  where  specifications  or  civil  building 
codes  usually  require  it.  Through  the  instrumentality 
pf  this  organization,  the  city  architect's  department  of 
Toronto  has  investigated  the  current  ruling  and  sug- 
gested, with  the  approval  of  the  Chief  of  the  Fire  De- 
])artment,  an  amendment,  which  has  been  passed  by 
the  committee  on  property,  and  needs  only  the  ap- 
proval of  the  Board  of  Control  to  make  it  effective. 

The  building  by-law  for  a  long  term  of  years,  re- 
quired one  ply  of  asbestos  paper  weighing  not  less 
than  14  lbs.  per  100  sq.  ft.  under  such  roof  coverings 
as  felt  and  gravel,  slate,  tin,  iron,  tile  and  shingles.  As 
asbestos  paper,  before  the  war,  was  a  reasonably 
cheap  commodity,  the  advisability  of  using  it  was  not 
questioned.  This  material  has,  however,  advanced  in 
])rice  during  the  last  three  or  four  years  to  an  amount 
that  builders  and  roofers  claim  to  be  money  wasted 
when  laid  on  certain  types  of  roofs.  The  amended  rul- 
ing will  not  insist  upon  the  employment  of  asbestos 
paper  under  the  roof  coverings  mentioned,  and  in  this 
way  will  decrease  the  cost  of  building  to  quite  an  ap- 
preciable extent,  without  injuring  to  any  great  degree 
the  fire  retarding  properties  of  the  roof  construction. 

The  deputation,  which  was  introduced  to  Mr. 
Pearse,  the  city  architect,  by  Mr.  W.  E.  Dillon,  con- 
sisted of  Messrs.  Dillon,  Stewart,  Matthews,  Furnival, 
Douglas  and  Fisher.  The  arguments  advanced  were 
discussed  at  length,  and  finally  endorsed  by  the  city 
architect's  department. 

The  elimination  of  asbestos  paper  will  mean  a 
saving  of  approximately  $2.25  a  square  in  roof  con- 
struction, which  in  the  year  just  past  would  have 
meant  meant  a  saving,  in  Toronto  alone,  of  between 
$25,000  and  $30,000.  Mr.  Pearse's  recommendation 
was  that  Building  By-law  No.  6401  be  amended,  as 
follows : 

1.  By  striking  out  the  words  "if  put  on  in  the 
following  manner"  at  the  end  of  Sub-section  (1)  of 
section  48. 

2.  By  striking  out  the  whole  subsection  (3)  of 
section  48. 

3.  That  the  second  paragraph  of  subsection  (1) 
of  section  141  be  amended  by  inserting  after  the  word 
"limit"  in  the  first  line  of  the  said  paragraph  the 
words  "except  those  of  felt  and  gravel  or  those  of 
slate,  tin,  iron,  tile  or  other  equally  fire  resisting  ma- 
terial." 
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St.  Catharines'  Relief  Sewage  System 

Survey  Made  with  Idea  of  Servinf?  Whole  Area 
Between     the     New    and    Old    Welland    Canals 

By  D.  H.  Fleming,  B.  A.  Sc,  A.  M.  E.  I.  C.  


Til  AT  portion  of  the  city  north  of  Wclhind  Ave. 
and  situate  between  the  new  and  old  Welland 
Canals,  had  been  sewered  in  a  very  haphazard 
way,  and  without  or  contrary  to  engineering 
advice.  In  several  instances  a  sewer  constructed  to 
serve  the  street  in  which  it  was  laid  was  required  to 
serve  as  a  trunk  for  all  intersecting  streets  and  adjoin- 
ing areas,  as  these  cross  streets  were  sewered.  The 
outlet  for  the  whole  area  was  only  a  24  in.  tile  on  a 


View   showing    method   of    handling    material 

very  flat  grade.  After  every  thaw  or  freshet  and  es- 
pecially in  case  of  a  sudden  mid-summer  squall  follow- 
ing a  period  of  dry  hot  weather  when  the  surface  was 
baked  almost  to  imperviousness,  many  cellars  were 
flooded  as  well  as  store  ba.sements.  This  caused  con- 
siderable damage,  annoyance,  expense,  and  threatened 
the  health  of  the  city. 

A  survey  was  made  and  a  relief  system  designed 
to  serve  the  whole  area.  This  plan  called  for  a  sewer 
along  Carlton  street,  Consisting  of 

11 W        of     72" 

2984'         of     54" 

1640'        of    48" 
812'        of    42" 

1244.5'    of    36" 
with  a  short  steep  out-fall  of  24"  C.I.    A  branch  was 
built  southerly  along  Thomas  to  Dufiferin  St.  and  east 
along  DufYerin  and  Maple  St.  etc.,  to  Berryman  Ave., 
consisting  of 

6 
2 

0  inter( 
relief  was  required.    The  whole  plan  involved  an  ex- 
penditure of  about  $300,CXX),  based  on  1915  prices. 

As  a  beginning  the  Council  authorized  the  con- 
struction of  a  mile  of  the  larger  sizes.  Contract  draw- 
ings were  prepared  and  contract  let  to  John  Maguire 
&  Son  of  Toronto.   The  first  brick  was  laid  on  Aug. 


2nd,   1916,  at  Shaft   No.    1,  cor.   (Jntari(j  and   Carlton 
Sts. 

Brick  Designs  the  Cheapest 

Although  bids  were  called  for  a  two-ring  brick 
-sewer  in  tunnel  at  about  30  feet  deep,  contractors  were 
permitted  to  submit  prices  on  any  standard  construc- 
tion. Maguire's  price  was  ba.sed  on  brick  construction 
and  was  the  lowest. 

The  contractor's  equipment  consisted  of  a  two- 
drum  hoist ;  ".\" frame  derrick,  three  or  four  flat  trucks 
with  steel  .skips  and  about  800  feet  of  light  track,  elec- 
tric wiring,  etc.  Two  to  three  teams  with  an  extra 
dump  wagon  served  each  shaft.  Two  shafts  were  op- 
erated each  with  the  above  equipment.  The  only 
buildings  recjuired  were  an  engine  room,  ciressing 
room  at  each  shaft  and  a  cement  and  supplies  shed  at 
the  siding.  Cement  was  stored  under  tarpaulins  at 
each  shaft  except  No.  2  where  the  shed  was  used. 

Materials  for  construction  were  brought  in  on  elec- 
tric railway  sidings,  no  hauling  whatever  being 
ie(|uired  for  shafts  Nos.  1  and  2.  Hauling  was  the 
means  of  transport  to  the  other  shafts,  with  dump 
w  agons,  a  practice  that  should  be  discouraged,  for  the 
hauling  of  brick. 

The  excavation  was  moist  blue-clay  as  had  been 
indciated  by  borings  supplied  at  time  of  calling  for 
tenders. 

Mining  was  done  during  the  day  and  the  brick  was 
laid  each  night.  In  the  72  inch  sewer,  7'-6"  bore,  four 
miners  and  one  mucker  composed  a  heading  gang. 
Two  such  gangs,  a  signaller  and  hoist-runner  on  top 
completed  the  shaft  crew. 

Daily  Progress  Averaged  10  Feet  per  Heading 

A  pioneer  notch  is  made  on  each  side  of  the  head- 
ing with  grubs  and   the  core  cut  out   in   long  strips 


6469'    of 

60" 

2750'    of 

54" 

970'    of 

42" 

ith   spurs  to  intercept  the 

existing    sewers. 

where 
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Detail  of  Junction  Chamber  of  St.   Catharines   Relief  Sewer 

with  semi-circular  blade  draw-knives.  It  is  then  load- 
ed into  a  steel  skip  pushed  to  the  shaft,  hoisted  and 
dumped  into  a  dump  wagon.  It  was  hauled  less  than 
a  mile  and  disposed  of  on  a  steep  side  hill  owned  by 
the  city.  Here  three  men  were  employed.  These  wag- 
ons were  used  all  winter,  but  had  to  be  unloaded 
partly  by  hand  in  very  cold  weather,  especially  when 
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Plan   of   Relief    Sewers    north   of   Wetland    Ave.,   St.    Catharines 


]  the  clfty  wa.s  un.-^ually  moist  and  so  froze  to  the  box 
I  in  transit. 

The  miners  made  10  or  11  feet  nearly  every  day. 
[Occasionally  a  hard  spcjt  was  encountered  which  slow- 
led  them  up  materially  for  a  day  or  two,  and  after  each 
{pay-day  we  were  short-handed.  This  was  quite  ser- 
lious  at  first,  Ijut  after  the  memorable  Sept.  20th  con- 


Section   of  work   under   construction 

editions  imjMOved.  Each  heading  was  drifted  about  400 
tfeet  before  meeting  the  miners  from   the  next  shaft. 
'  No  special  provision  for  ventilation  was  found  neces- 
.sary. 

The  night  gang  consisted  of  a  bricklayer,  his  help- 
er and  bucket  man  on  each  heading,  one  signaller, 
one  hoist  runner  and  three  laborers  supplying  mortar 
and  brick.  A  small  day  gang,  augmented  by  some 
of  the  night  men  working  over-time,  unloaded  brick, 
screened  sand  and  thawed  it  in  readiness  for  the 
night  crew.  During  the  winter  weather  sand  was 
heated  with  steam  coils  and  the  water  heated  by  ex- 
hausting steam  into  the  barrel. 


On  one  occasion  two  steel  cars  arrived  with  the 
sand  frozen  solid  from  top  to  bottom.  Every  means 
except  blasting  was  resorted  to  and  finally  the  cars 
were  sent  out  half-full  of  frozen  sand;  after 'that  sand 
was  hauled  some  three  or  four  miles  from  local  pits 
and  the  lake  shore. 

Every  shaft  was  dry  and  clean,  except  fhe  last 
one,  No.  6.  Here  we  encountered  water-bearing  gra- 
vel at  11  feet  down.  As  we  later  found  out,  this  was 
only  a  seam  and  might  have  been  missed  50  feet 
either  way.  Attempt  was  made  to  de-water  this,  but 
it  proved  a  never-failing  stream.  A  duplex  pump  was 
installed  in  one  corner  of  the  shaft,  and  the  men 
worked  knee-deep  in  water  to  get  the  shaft  down.  A 
test  hole  showed  good  clay  7  feet  farther  down  and 
about  4  feet  above  the  crown  of  the  sewer.  This  was 
slow  and  tedious  work,  and  delayed  progress  so  much 
that  shaft  No.  5  was  done  before  drifting  commenced 
at  No.  6. 

Einally  grade  was  reached,  the  pump  installed  in 
a  sump  and  two  rough  rings  of  brick  laid  in  a  deluge 
of  water.  Drifting  was  then  commenced,  roof  boards 
having  to  be  used  for  the  first  time  on  the  job.  After 
a  few  days  the  men  in  the  heading  were  working  in 
the  dry  again,  but  the  muckers  and  bucket  men  on 
tlie  night  shift  had  to  be  supplied  with  waterproof 
outfits.  An  extra  man  had  to  be  supplied  on  each 
shift  to  push  the  car  on  the  down-stream  side,  for 
in  spite  of  everything  the  night  engineer  had  to  sleep 
and  let  the  water  rise  in  the  tunnel.  This  made  the 
rails  and  run  very  slippy. 

100  Feet  a  Week  at  this  Shaft 

As  this  was  the  only  shaft  operating  we  had  the 
pick  of  the  bunch  and  three  of  our  best  miners  made 
100  feet  in  one  week  in  6' -  6"  bore,  and  the  bricklay- 
er kept  up  to  them.  The  surplus  men  were  now  work- 
ing on  manholes  which  had  to  be  forgotten  up  to  this 
time,  because  of  scarcity  of  labor. 

Excellent  brick  for  the  work  was  supplied  by  the 
Cooksville  plant.  Canada  cement  was  used  and  the 
gravel  came  from  near  Brantford. 

The  second  and  third  contracts  on  this  work  were 
let  to  McLaughlin  Bros,  of  Ottawa  in  the  summer  of 
1917,  and  consisting  of  3,640  feet  of  60-inch  along  Duf- 
ferin  and  Maple  Sts.  and  5,500  ft.  of  54  inch  and  36  inch 
along  Carlton  St.  being  a  continuation  in  each  case  of 
the  work  covered  by  the  first  contract.  As  previous- 
ly the  successful  tender  was  on  brick  for  the  tunnel 
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sections,  but  segment  block  on  the  42  inch  and  3() 
inch,  which  could  best  l)e  handled  in  open  cut,  due  to 
the  smaller  size,  harder  clay  and  shallower  cut. 

The  contractors  brought  with  them  four  carloads 
of  equipment  and  built  sheds  to  equij)  four  shafts. 
Owing  to  the  unusual  scarcity  and  fickleness,  to  say 
nothing  of  the  inefficiency  of  labor  only  two  shafts 
could  be  operated  at  a  time.  This,  after  all,  was  very 
good  progress.  The  plant  used  was  a  drum  hoist, 
"A"  frame  derrick,  skip  cars  and  rails  for  each  shaft. 


A  large  hand  derrick  was  used  at  the  dump  and  a 
small  hand  derrick  on  manhole  work.  Tvyo  Ford 
trucks  and  a  I'ord  car  performed  many  varied  ser- 
vices. Buildings  consisted  of  an  engine-house,  dress- 
ing room,  and  cement  shed  at  each  shaft,  an  office, 
tool  room,  blacksmith's  shop,  three  vehicle  garage  and 
a  laborers'  camp. 

Dump  Wagons  Destroyed  Brick 

As  formerly,  electric  sidings  were  convenient,  but 
all  brick  and  sand  and  segment  blocks  had  to  be  haul- 


Illn«tration»  show  methods  of  tunneling  and   difficulties  experienced   in    underground  work;  also  sections  of  completed  work 


February  26,   1919 


THE   CONTRACT.  RECORD 


181 


ed  a  short  distance.  At  first  stake  wagons  were  used 
for  brick  but  later  the  temptation  to  unload  quickly 
could  not  be  resisted  and  dump  wagons  were  pressed 
into  service.  This  proved  very  costly  and  destroyed 
a  great  number  of  the  bricks  through  breakage  and 
smearing  with  mud. 

The  tunnel  material  on  these  two  jobs  was  a  good 
deal  like  the  previous  one,  except  that  it  became 
harder  and  less  tough  as  the  bore  shallowed  up  on 
Carlton  St.   On  Dufferin  street  and  Maple  street  every 


ly  the  timbers  were  not  taken  out  carefully  and  the 
shaft  and  partly  constructed  manhole  was  lost.^  A 
bulk-head  had  been  built  in  the  down-stream  end, 
but  no  manholes  were  constructed.  A  laborer  who 
was  working  in  the  tunnel  when  No.  5  gave  way  got 
out  just  a  few  minutes  before  egress  was  cut  oflf. 
An  old  overloaded  sewer  in  the  street  was  broken 
and  the  tunnel  filled  with  water.  Attempts  to  pump 
this  out  had  to  be  abandoned.  The  shaft  was  sunk 
again  and  the  manhole  rebuilt  in  water.  The  services 
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Details   of  Typical    Manholes,    Bcllmouth   and   Skewback,    St.    Catharines  Relief  Sewer 


shaft  but  one  was  wet  about  10  feet  below  ground 
level.  In  spite  of  puddling  and  pumps  the  tunnels 
were  always  slushy  and  two  men  were  required  on  each 
truck  where  formerly  one  had  served. 

Work  was  conducted  in  much  the  same  manner  as 
in  the  first  contract  and  need  not  be  recalled  here. 
Special  difficulties,  however,  presented  themselves, 
and  these  may  be  of  interest.  Sand  from  local  pits  at 
I'onthill  and  Stanford  was  used.  This  was  quite  loamy 
and  had  to  be  mixed  with  lake  sand  occasionally  It 
set  very  slowly  and  was  a  constant  source  of  annoy- 
ance and  anxiety. 

The  brick  were  to  have  been  supplied  by  the  Do- 
minion Sewer  Pipe  Co.  of  Waterdown.  These,  how- 
ever, were  too  soft,  and  after  much  culling  and  costly 
delay  they  were  abandoned.  The  contractors  then  at 
considerable  extra  expense,  brought  brick  from  La 
Prairie,  Quebec.  These  were  very  impervious  and 
uniform  but  not  tough. 

Shaft  No.  3  was  on  private  property  belonging  to 
a  factory  operating  on  shells.  Much  delay  occurred 
in  getting  permission  and  erecting  wire  entanglements 
before  access  to  the  property  could  be  had.  In  the 
meantime  shafts  4  and  5  were  completed.  Water  was 
encountered  while  sinking  these,  but  the  tunnel  was 
good  impervious  blue  clay  just  enough  so  to  be  easily 
mined. 

Ejectors  had  to  be  operated  continuously  except 
for  a  few  days  when  shaft  No.  4  froze  up. 

When  building  the  manhole  at  No.  5  unfortunate- 


of   a  bricklayer   used   to   such   work   was   appreciated 
here. 

Shaft  No.  3  was  by  now  down  to  grade  without 
mishap,  a  clay  puddle  having  first  been  put  in  a  few 
feet  outside  and  around  the  shaft.  \xi  a  few  days 
warm  weather  showed  that  this  puddling  had  not  been 
thoroughly  done  and  the  usual  trouble  with  water 
occurred.  Indeed  fracture  of  the  clay  around  the  shaft 
and  directly  beneath  the  puddle  imposed  greater  pres- 
sure on  the  walings  than  they  were  intended  to  bear 
and  they  were  snapped  and  ha'd  to  be  replaced.  The 
junction  between  shafts  Nos.  2  and  3  was  made  first 
and  when  the  junction  between  3  and  4  was  made,  of 
course  we  were  drowned  out.  The  clay  held  up  and 
the  bulkhead  was  gradually  removed  and  the  gap 
bricked  in  the  following  night.  This  was  the  com- 
pletion of  the  contract  on  Dufferin  and  Maple  Sts. 

Sleighs  Used  to  Haul  Muck. 

This  work  was  carried  on  in  very  cold  mid-winter. 
Sleighs  were  used  to  haul  the  surplus  excavation  to 
the  dump.  This  shewed  quite  a  saving  over  dump 
wagons  as  two  teams  replaced  three  on  the  wagons. 
Each  sleigh  took  three  skips  just  as  they  came  out  of 
the  shaft  without  dumping.  Some  thirty  extra  wood- 
en skips  were  built  at  the  blacksmith's  shop  to  provide 
storage  at  the  shafts  when  the  teams  were  away.  At 
the  sidehill  dump  a  large  derrick  operated  by  four 
laborers,  picked  these  skips  ofif  the  sleigh,  swung  them 
over  the  bank  to  be  tipped  and  returned  them  to  the 
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sleigh.  In  spite  of  very  cold  weather,  on  only  one  or 
two  days  were  operations  shut  down.  Progress  in 
two  shafts  averaged  50  feet  per  day.  The  construc- 
tion of  manholes  and  appurtenances,  however,  drag- 
ged along  until  late  spring. 

On  the  third  contract,  on  Carlton  street,  the  clay 
was  not  quite  so  depen<lablc,  and  a  heading  was  lost 
due  to  seepage,  probably  from  the  nearby  water  main. 
On  this  street  there  already  were  two  sewers  and 
two  water  mains  at  this  point.  This  caused  a  week 
or  ten  days'  delay,  for  a  shaft  had  to  be  sunk  here 
and  about  twenty  feet  thus  open  cut  before  tunneling 
could  be  resumed.  On  several  occasions  the  roof 
showed  treacherous  laminations  and  roof  boards  had 
to  be  used.  Proximity  to  an  old  sewer  and  a  ditch 
over  head  accounted  for  this. 

As  an  example  of  the  independence  of  labor  it 
might  be  cited  that  as  the  sewer  became  smaller  in  size 
the  men  became  more  arrogant  and  when  we  ceased 
tunneling  on  the  48-inch  they  were  paying  the  same 
price  per  foot  for  labor  as  they  did  on  the  60-inch 
when  we  began . 

Open  Cut  Section 

As  before  mentioned  the  42-inch  and  ,¥)-inch  were 
built  in  open  cut.  An  Austin  trench  machine  was  used 
to  excavate  as  deep  as  it  would  go,  varying  from  the 
crown  to  grade  as  the  trench  gradually  shallowed  up. 
The  trench  was  trimmed  by  hand  labor  to  the  shape 
and  size  of  the  sewer.  This  necessitated  undermining 
the  walls  several  inches.  Good,  hard  clay  submitted 
to  this  without  a  tremor.  A  Moore  machine,  con- 
sisting of  hoist  deadman  and  traveller  with  cables 
and  buckets  all  mounted  on  wide  gauge  tracks  span- 
ning the  cut  was  used  to  elevate  the  trimmings  and 
backfill  it  on  the  finished  work. 

Two-ring  segment  block  known  as  the  Robinson 
block  and  .supplied  by  the  Toronto  Pottery  Co.  were 
used.  These  make  an  excellent  looking  sewer,  the 
surface  being  highly  glazed.  They  should  be  amply 
strong  if  care  is  used  to  bed  each  block  in  a  full  joint 
of  mortar  along  the  edge  and  face  so  as  to  avoid  con- 
centrated loading.  We  did  not  get  a  chance  to  try 
them  out  in  wet  ground.  A  short  piece  of  tunnel  was 
built,  however,  and  the  only  difficulty  was  a  complaint 
from  the  bricklayer  that  the  blocks  24  inches  long 
were  too  heavy  to  lift  into  place  at  the  top  of  the  arch 
where  he  was  crowded  for  room.  Use  of  blocks  12 
inches  long  should  materially  remedy  this. 

Segment  Block  Construction 

The  method  of  construction  is  much  the  same  as 
with  brick.  A  bed  of  dry  mortar  (1  to  3)  was  spread 
along  the  trimmed  subgrade.  A  template  was  set  and 
a  line  .strung  along  the  centre.  The  webbed  blocks 
were  then  laid  in  longitudinal  courses.  It  was  found 
preferable  to  grout  these  rather  than  use  a  trowel. 
This  was  followed  by  laying  the  inside  ring  on  a  bed 
of.  mortar,  buttering  the  longitudinal  and  transverse 
joints.  The  crown  was  built  on  a  drum  12  feet  long, 
the  upper  middle  slats  being  removable  to  permit  the 
man  laying  the  1>lock  to  stand  on  the  invert.  The  in- 
ner blocks  were  laid  on  this,  a  mortar  collar  joint  trow- 
elled ovef  them — care  being  taken  to  have  the  joint 
between  inner  and  outer  blocks  at  the  springer  well 
filled.  The  webbed  blocks  were  then  laid,  the  drum 
pulled  and  inside  touched  up. 

This  form  of  construction  proved  much  more  rapid 


than  brick,  using  the    same     gang.    Manholes,  bell- 
mouths,  etc.,  were  built  of  brick. 

This  work  was  carried  on  under  \\  .  !'.  Near,  city 
engineer,  with  the  auth<M-  a-  rc-idcnt  engineer  in 
charge. 


New  Concentrator  Being  Erected 

ACONCJCNTRATOR  is  being  erected  by  'i".  A. 
Walsh  &  Co.,  Ltd.,  engineers,  Vancouver,  at 
Bowena     Copper    Mines,     on   Bowen   Island, 
Howe  Sound,  which  will  have  a  capacity  of 
100  tons  per  dav.  The  machinery  is  now  being  install- 
ed. 

The  main  feature  of  the  new  plant  will  be  the  use 
of  salt  water  for  flotation  instead  of  oil.  This  plan, 
while  not  a  new  method  has  not  yet  been  tried  out  in 


New  concentrator  being  erected  for   Bowena   Copper  Mines  on   Bowen 
Island,   Howe  Sound,   B.C. 

many  mines  because  their  location  dm-^  nut  offer  the 
necessary  facilities.  Where  ap'plied  the  mine  must  be 
on  or  near  tidewater.  In  the  case  of  the  Bowena  Mine 
it  is  only  neces.sary  to  pipe  fresh  water  for  the  boil- 
er.s — the  salt  water  for  flotation  purposes  will  be 
pumped  into  large  tanks  located  above  the  concentra- 
tor. Tests  of  this  .system  of  flotation,  conducted  by 
eminent  chemists,  have  demonstrated  a  marked  gain 
in  efficiency  over  oil.  If  this  finding  is  borne  out  in 
the  operation  of  the  Howe  Sound  concentrator — and 
of  this  no  doubt  is  entertained  by  the  promoters  and 
experts — then  we  may  expect  that  a  number  of  British 
Columbia  cop]jer  properties  will  be  similarly  develop- 
ed by  small  plants  of  the  kind. 

The  machinery  installed  consists  .f  a  "grizzly" 
crusher  and  fall  mill.  als(i  a  K.  &  K.  flotation  nlachine 
from  Los  Angeles;  75  h.p.  engine  and  125  h.p. 
boiler.  The  plant  will  be  in  running  order  by  Feb.  15, 
work  having  been  held  back  by  the  U.  S.  embargo  on 
machinery  shi])ments  put  on  some  months  ago.  The 
approximate  cost  of  the  plant  will  be  $15,000. 


'fhc  International  Paper  Company,  N.  Y.,  have 
completed  plans  for  the  development  of  the  Rai)ides 
des  Forges,  Three  Rivers,  P.Q.,  in  connection  with 
proposed  newsprint  and  pulp  mills  to  be  erected  by  the 
company  at  Three  Rivers. 


t'ebriiary  26,   1919 
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The  Freezing  of  a   Reservoir  Outlet  Works 


By  Gilbert  Christie* 


Ol'  the  many  problems  which  the  waterworks 
engineer  is  called  upon  to  solve  in  the  execu- 
tion of  his  duties  perhaps  the  least  to  be  ex- 
pected is  that  of  a  complete  stoppage  of  the 
discharge  from  a  reservoir  through  the  freezing  of  the 
outlet  works.  This  occurred  at  the  author's  works  on 
January  25,  1917,  and  again  on  January  13,  1918.  So  far 
as  the  author  can  determine,  the  only  previous  record 
of  a  similar  experience  was  at  one  of  the  reservoirs  of 
the  Airdrie  and  Coatbridge  waterworks  in  1917.  In 
this  case  the  shaft  and  stand))ipe  were  of  the  modern 
type  with  draw-off  pipes  projecting  clear  of  the  shaft 
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Cross  section   through   outlet   works 

and  with  large  bell-mouth  inlet  pipes  turned  upwards. 
This  would  serve  to  show  that  the  stoppage  was  not 
due,  as  some  were  inclined  to  think,  to  the  older  type 
of  shaft  at  the  author's  works,  and  as  similar  condi- 
tions may  exist  elsewhere  the  author  submits  the  fol- 
lowing observations  on  the  probable  causes  and 
means  of  prevention,  hoping  that  the  record  of  his  ex- 
periences may  prove  to  be  of  interest  and  utility  to 
others 

A  few  particulars  relative  to  the  works  are  first 
of  all  necessary  to  a  complete  understanding  of  the 
case. 

The  district  is  supplied  from  two  impounding  re- 
servoirs on  different  gathering  grounds,  the  top  water 

"Engineer    and    Manager,    Irvine   and    District    Water   Board. 


level  of  the  Caaf  reservoir  being  510  ft.  above  O.D-, 
and  that  of  the  Munnoch  reservoir  317.5  ft.  above 
O.D.  Both  are  about  the  same  capacity.  Part  of  the 
Caaf  catchment  area  is  of  a  peaty  description.  The 
usual  practice  is  to  run  all  the  Caaf  water  into  and 
through  Munnoch  reservoir,  and  draw  the  whole  sup- 
ply from  Munnoch  to  the  filters  in  order  to  keep  the 
quality  of  the  water  as  constant  as  possible  through- 
out the  whole  district.  The  Caaf  water  can  also  be 
supplied  direct  to  the  main  pipe  from  Munnoch  reser- 
voir to  the  filters  through  a  by-pass  connected  below 
the  Munnoch  reservoir.  The  Munnoch  is  the  oldest 
reservoir  on  the  works,  and  was  commenced  in  1875. 
The  total  consumption  of  water  is  about  5^  million 
gallons  per  day.  The  figure  shows  a  section  of  the 
Munnoch  valve-shaft. 

At  6  a.m.  on  January  25,  1917,  the  filter  keeper  re- 
ported by  telephone  that  water  had  almost  ceased  to 
flow  in  all  the  pipes  from  the  reservoir  to  the  filters, 
and  that  the  clear  water  tanks  were  considerably  down. 
Men  were  despatched  to  inspect  the  pipe-tracks,  and 
others,  including  the  author,  proceeded  to  the  Mun- 
noch reservoir.  On  arrival  at  Munnoch  it  was  found 
that  the  kee])er  was  not  aware  of  anything  wrong.  The 
men  who  inspected  the  tracks  reported  all  right.  In- 
spection of  the  shaft,  however,  revealed  the  fact  that 
air  was  rushing  into  the  stand-pipe,  and  the  interior 
of  the  shaft  was  evidently  empty  of  water  as  far  down 
as  could  be  observed  for  ice.  Soft  ice  was  adhering  in 
large  quantities  to  all  the  inner  walls  of  the  shaft,  to 
the  protruding  parts  of  the  stand-pipe  fittings,  and  also 
to  the  copper  screen  in  front  of  the  shaft,  where  it  was 
about  12  in.  in  thickness,  and  formed  a  curtain  com- 
pletely preventing  water  from  entering  the  shaft.  The 
two  top  lift-valves  had  been  open  and  the  subsequent 
opening  of  the  bottom  one  made  no  improvement. 

To  restore  the  supply  a  large  proportion  was  turned 
through  the  by-pass  pipe  from  the  Caaf  reservoir  into 
the  outlet  pipes  immediately  below  the  Munnoch  reser- 
voir where  it  passed  through  the  stand-pipe  into  the 
Munnoch  reservoir  until  it  released  the  ice  to  some  ex- 
tent from  the  sluice  valves  and  bottom  of  the  screen. 
The  direction  of  the  Caaf  water  was  then  altered'  to 
pass  down  the  pipes  to  the  filters  along  with  that  which 
could  be  got  through  from  Munnoch.  Men  were  also 
told  off  to  remove  the  ice  on  the  outside  of  the  screen 
with  spades,  etc.,  work  which  had  to  be  continued 
until  the  weather  became  quiet  and  a  skin  of  ice 
formed  over  the  whole  surface  of  the  reservoir. 

On  the  evening  of  January  13,  1918,  under  similar 
weather  conditions,  a  recurrence  of  this  phenomenon 
was  reported,  and,  as  before,  resulted  in  a  complete 
stoppage  of  the  supply  of  water  to  the  filters.  Several 
degrees  of  frost  had  been  almost  continuous  for  two 
or  three  weeks,  and  a  skin  of  ice  was  formed  over  about 
two-thirds  of  the  area  of  the  reservoir.  The  remaining 
part  was  open  water  all  round  the  region  of  the  shaft. 
A  strong  north-east  wind  prevailed,  keeping  the  open 
water  much  disturbed,  and  as  it  was  blowing  towards 
the  front  or  screen  side  of  the  .shaft,  it  caused  the  soft 
drift-ice  to  cling  to  the  screen.  On  this  occasion  the 
bottom  and  middle  lift-valves  had  been  left  open  with 
the  object  of  drawing  the  water  as  far  as  possible  from 
the  bottom  of  the  reservoir,  where  it  would  be  at  a 
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slightly  higher  temperature  than  at  the  surface.  This 
precaution,  however,  again  proved  valueless  as  a  means 
of  preventing  the  entire  choking  of  the  screen  with  ice. 

In  seeking  the  cause  of  the  obstruction  of  the  screen 
by  ice  it  is  necessary,  first  of  all,  to  consider  the  general 
conditions  which  obtain  during  the  freezing  of  the  res- 
ervoir. The  surface,  being  heavier,  sinks,  and  the 
warmer  water  at  the  bottom  rises  to  take  its  place.  This 
goes  on  as  long  as  the  surface  continues  to  cool,  but 
when  the  whole  of  the  water  in  the  reservoir  has  reach- 
ed a  temperature  of  39.2  deg.  F.  the  surface  water,  if 
further  cooled,  becomes  lighter-and  remains  on  the  top, 
and,  should  the  temperature  of  the  water  be  reduced  to 
32  deg.  F.,  a  thin  layer  of  ice  will  be  formed  over  com- 
paratively warm  water.  This  preserves  the  animal 
life  in  the  water,  and  forms  a  barrier  protecting  the 
water  underneath  from  the  cold  ;  indeed,  were  it  not  for 
this  condition  the  reservoir  would  be  converted  into  a 
mass  of  solid  ice. 

The  fact  that  ice  may  take  three  different  forms  has 
an  important  bearing  on  the  problem  under  consider- 
ation, and  it  may  therefore  be  desirable  to  give  a  short 
description  of  each. 

(1)  "Surface"  ice  is  the  common  form  which  ap- 
pears on  the  surface  of  the  water  when  the  temperature 
of  the  water  is  cooled  to  the  freezing  point.  It  appears 
first  near  the  shore,  and  gradually  extends  out  as  the 
deeper  water  is  cooled,  the  entire  surface  being  covered 
where  the  temperature  of  the  air  has  remained  below 
freezing-point  for  a  period  sufficient  to  cool  it  to  just 
below  32  deg.  F.  The  ice  once  formed,  the  thickness 
increases,  mainly  through  the  conduction  of  heat  from 
the  water  through  the  ice.  As  the  conductivity  if  ice 
is  low,  this  process  is  relatively  slow,  and  the  thicker 
the  ice  sheet  the  slower  the  increase  in  the  depth  of  ice. 

(2)  "Frazil"  ice  is  the  form  which  appears  in  run- 
ning water  when  the  temperature  of  the  water  falls  be- 
low 32  deg.  F.,  and  where  sheet-ice  cannot  form  owing 
to  the  movement  of  the  water.  It  forms  at  the  surface, 
and  may  be  made  up  of  small  flat  plates  if  the  surface 
is  not  greatly  agitated,  but  more  frequently  is  in  the 
form  of  minute  needle-.shaped  crystals,  which  join  to- 
gether and  form  a  bulky  mass,  floating  lower  in  the 
water  than  ordinary  surface  ice. 

(3)  "Ground"  ice  is  ice  which  is  found  attached  or 
anchored  to  the  bottom  of  a  river  or  stream,  and  results 
from  the  cooling  of  the  material  at  the  bottom  of  the 
river  by  radiation  and  the  resultant  freezing  of  the 
water  which  comes  in  contact  with  surfaces  which  have 
been  cooled  below  freezing-point.  It  will  only  occur 
under  a  clear  sky  and  where  there  is  nothing  to  inter- 
fere with  the  process  of  radiation.  It  will  not  be  form- 
ed under  a  bridge  where  radiation  is  interfered  with, 
nor  under  ice,  which  also  prevents  radiation.  When 
the  sun's  rays  strike  the  masses  of  ice,  earth  and  stone 
they  are  absorbed,  and  frequently  the  whole  mass  will 
become  loosened  and  float  to  the  surface. 

All  these  forms  are  of  interest  to  the  waterworks 
engineer,  not  only  as  affecting  problems  arising  at  the 
source  of  supply,  but  also  in  the  distribution  of  water. 
It  is  also  a  well-established  fact  that  continued  frost 
over  a  long  period  in  quiet,  anti-cyclonic  weather  does 
not  endanger  the.  supply  of  a  reservoir. 

It  can  thus  scarcely  be  doubted  that  the  trouble  ex- 
perienced was  caused  by  the  formation  of  ice  in  a  cry- 
stalline form  throughout  the  unfrozen  area  of  the  reser- 
voir, a  process  resulting  from  and  greatly  accelerated 
by  the  low  temperature  coinciding  with  the  agitation  of 
water  by  a  strong  wind. ,  Owing  to  the  consumption  of 
water  in  the  district  having  enormously  increased,  the 


quantity  drawn  from  the  reservoir  was  more  than 
double  that  for  which  the  works  were  originally  con- 
structed. This  heavy  draw  through  the  stand-pipe 
caused  the  loose  masses  of  frazil  ice  near  the  surface 
of  the  water,  and  of  almost  equal  density  with  it,  to  be 
carried  towards  the  wire  screen  and  valves,  and  to 
which  it  adhered  in  an  irregular  manner  until  there  had 
been  built,  from  the  toj)  downwards,  an  ever-hardening 
wall  sufficient  to  stop  percolation.  This  will  be  more 
readily  understood  if  it  is  considered  that  on  account 
of  the  unusual  conditions  of  the  weather  the  water  in 
the  reservoir  had  fallen  to  a  very  low  tem])erature,  and 
on  api)roaching  the  shaft  and  going  through  the  screen 
would  be  very  nearly  32  deg.  F.  As  the  temperature 
of  the  water  was  probably  lowered  still  further  in  the 
shaft,  thfe  formation  of  frazil  ice  would  be  quite  uninter- 
rupted, it  having  been  found  by  experiment  that  a  re- 
duction of  0.01  deg.  F.  is  sufficient  to  cause  the  forma- 
tion of  frazil  ice. 

To  find  a  quite  certain  means  of  prevention  under 
such  circumstances  would  be  extremely  difficult,  but 
no  doubt  it  would  be  an  advantage  to  reduce  the  rate 
of  flow  under  similar  circumstances  by  drawing  the 
water  from  each  reservoir  separately.  As,  however, 
the  trouble  was,  perhaps  primarily,  due  to  the  exist- 
ence of  the  area  of  agitated  open  water  round  the  shaft 
and  the  consequent  production  of  frazil  ice,  the  author 
considers  that  the  early  formation  of  a  sheet  of  sur- 
face ice  covering  the  water  in  the  immidate  vicinity  of 
the  shaft  would  most  i^robably  be  an  efTective  protec- 
tion against  the  recurrence  of  the  phenomenon.  The 
formation  of  such  a  sheet  of  ice  over  the  disturbed 
water  niigh  be  induced  by  floating  light  wooden  hur- 
dles on  its  surface.  Ice  would  be  readily  formed  in 
the  comparatively  calm  water  which  would  exist  be- 
tween the  hurdles,  and  with  this  barrier  once  establish- 
ed it  is  probable  that  no  further  trouble  would  be  ex- 
perienced. 

These  are  the  only  means  of  ])rcvcntion  which  sug- 
gest themselves  to  the  author  as  at  all  likely  to  prove 
an  adequate  safeguard  against  a  similar  occurrence  in 
the  future,  and  if  adopted  at  the  commencement  of  the 
cold  spell  when  the  conditions  are  favorable  to  the 
formation  of  frazil  ice  in  large  quantities  they  would, 
in  all  i)robability,  secure  the  desired  protection  with  a 
minimum  of  labor  and  of  expense. 


Ontario  niunici()alities  which  have  signified  their 
intention  of  taking  advantage  of  the  provincial  gov- 
ernment's housing  .scheme  are  as  follows:  Windsor. 
.Sudbury,  Ottawa,  New  Toronto.  Kitchener,  Sault  Ste. 
Marie,  St.  Catharines,  Collingwood,  Port  Credit  and 
Leaside.  Many  others  are  giving  the  matter  very 
careful    consideration. 


The  big  aqueduct  which  the  Hydro-electric  Power 
Commission  of  Ontario  is  building  at  Niagara  Falls 
to  carry  water  from  above  the  falls  to  the  site  of  the 
power  house  formerly  owned  by  the  Ontario  Power 
Co.,  is  expected  to  be  completed  by  the  first  of 
March.  The  aqueduct,  which  is  of  wood  stave  con- 
struction, is  half  a  mile  in  length  and  13>2  ft.  in 
diameter. 


The  Regina  Builders'  Exchange,  at  their  recent 
annual  meeting,  elected  the  following  as  their  oflficers 
for  the  current  year  President,  E.  E.  Poole ;  vice-presi- 
dent, R.  J.  Lecky;  treasurer,  .Mex.  Young:  secretary. 
W.  Ross  MacKenzie. 
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Review  of  Building  Activity 
in  Canada 

A  Nine  Year  Comparison 

DURING  the  year  1918  there  was  a  slight  in- 
crease, compared  with  1917,  in  the  value  of 
building-  permits  issued  in  the  35  cities  with 
population  of  15,000  or  over.  The  estimated 
cost  of  the  building  work  in  these  cities  in  1918,  accord- 
ing to  the  figures  supplied  l)y  the  Department  of  Labor, 
was  $36,838,270,  as  comj^ared  with  $33,936,426  in  1917, 
an  increase  of  $2,901,844,  or  8.56  per  cent.  In  the 
accompanying  table  which  groups  the  cities  by  pro- 
vinces, increases  are  shown  in  all  the  eight  provinces 


Estimated  Cost  of  Building  Work  in  the  Years  1917-1918.   as   Indicated   by 
Building  Permits  Issued  in  Thirty-five   Cities 

1918  compared  witli   1917 
Increase  (*)     Decrease  (t) 

fity  I'.ll"  V.ns  .\niniint        Ter  cent. 

Nova  Scotia $1,320,647  $3,295,635  *$1.974.988  *149.55 

Halifax '.HH.:;77  I'.XJd.s.V.i  »   l.'.)(li;;47.")  '^li.n" 

Sydney 4ir,,i;70  42S,7X;i  «          12M^  *      -iM 

New    Brunswick.     .  .  870.963  498,748  t      372,215  t  42.74 

Moncton :):in,7i:i  147,425  t       192.2SS  t   oCilVI 

St.    John .-i:!l,2riO  351,H2S  t      170,927  t  Xi.Sti 

Quebec 8,794,149  6,852.354  t  1,941,795  t  2208 

Montreal- Mai  son- 

neuve ."...TOl.Ols  4,S.S2.S7:!  t      (!19.(I4.-.  t11,2.-| 

Ouebec 2,4.")9.:fSC,  904,:i7.">  t  i.-'-j.w.on  f  (;:;.2:! 

S'herbrooke i.'il.CKKI  l.-)((,926  t       1(«,0S(I  tlli.riS 

Three    Rivers    .  .     .  42:!.W1()  (i:iS.n7.'J  *       2ir).115  *   .jO.7.") 

Westmount     .  .     . .  l.-|4,9S.->  27.'),211  *       120,220  *  77.,17 

Ontario 17,407,571  18,477,012  *  1,069.441  *     6.14 

I'.rantford 2.S7.19.-)  7r,]..'iOn  *     474.»r,  «io.-..].-. 

I'ort    William    .     ..  65S,44.')  mriXA',  T       ]22,S:M>  t   IS.fi.". 

Cueb.h 111.4.'«  S:i,(l44  t         ■2f<:.\'.n  t  2r).4.S 

Hamilton 2,740,(175  2,472,2.54  t      274.421  t     9.99 

Kingston 1.50.7I15  :n.'<,94:i  *      10S,2:iS  nn.(« 

Kitchener 205.3.->2  220.002  *         20.710  *  lO.O.S 

T.on.lon S37.S90  S77.00O  *        :«l,770  *     4.75 

Ottawa 1.041.017  2,0.'i.5,012  •  1..594..59.5  •1.5.T1S 

Peterborough    .    ..  9.5.'?.50.'i  241,251  t      712,2.-,2  +  74.70 

Port    ,\rthur     .     .  .  1.345,174  G10..527  t      7.'i4.047  t  54.(;l 

Stratford 449,030  S9.7S0  t       .•!.59.2.50  t.sO.OII 

St.     Catharines     ..  79..S75  405,727  *      :!S5,.';.52  •4S:!.07 

St.    Thomas    ....  210..-!:W  .53,395  +      102,943  t  75.32 

Toronto 7.103.5.50  ,V>35..331  *   1,.371,775  •  19.15 

Windsor 1.1GI.375  570,305  t      .591.070  t  r,O.S'.t 

Manitoba 2,392,788  2.140,672  t      262.U6  t  10.54 

Urandon 1S0,.3.3K  911.022  t         90,310  t   .50.0S 

Winnipeg 2,212,4.50  2,050.0.50  t       101  ..SOO  t      7.31 

Saskatchewan     .  .     .  .  l.?94.659  2.177.290  *      882.631          *  68.17 

Moose    law     ..     ..  295.400  .50«,.575  *      271.115  *91.iO 

Regina  '  410.400  l.fMHi.OOO  *      .5Wt..540  '141. ."lO 

Saskatoon 5,><2.7.39  604,715  *         21,970  *     .3.77 

Alberta  i"iS.non  1.648.270  *      690,270  *  80.45 

Calgary       .54V.2II0  I.IOO.SIKI  *       (H.S.OOO  •11S.31 

Edmonton 309.SIIII  .•;51.47ll  *         41,0711  '    13.45 

British    Columbia    .  .  997  649  1.848.289  *      850.640  *  85.26 

New      Westminster  ,S1.515  10S,:{00  *         2t,.,S:,              .\2.», 

Vancouver 70.S.2.55  1,4.50,22ft  *      0S1.n74  *  SS. , , 

Victoria    ..     ..     ..  147,879  289,760  *      141.881  *  9o.04 

Total-35    cities...     $33,936,426  $36,838,270  *$2,901.844  *     8.56 


included  except  New  Brunswick,  Quebec  and  Mani- 
toba. The  greatest  increase,  149  per  cent.,  was  shown 
in  Nova  Scotia,  and  substantial  increases  were  also  re- 
ported in  Alberta  and  British  Columbia.  Of  the  larger 
cities,  Halifax,  Ottawa  and  Calgary  showed  marked 
increases,  Toronto,  Vancouver  and  Victoria  also  re- 
ported increases,  and  Montreal  and  Winnipeg  reported 
slight  decreases.  Of  the  smaller  centres,  Brantford, 
Kingston,  St.  Catharines,  Regina  and  Moose  Jaw  re- 
corded gains  as  compared  with  the  previous  year. 

An  analysis  of  the  figures  show  that  the  pre-war 
building  situation  has  been  better  maintained  in  Nova 
Scotia  than  in  any  other  province.  In  the  years  1915, 
1916,  1917  and  19'l8  the  total  for  the  two  Nova  Scotia 


cities  was  higher  than  in  any  of  the  previous  other  five 
years.  In  New  Brunswick,  however,  the  total  for  1918 
was  less  than  it  has  been  for  any  year  since  1910.  In 
the  province  of  Quebec  there  has  been  a  steady  decline 
from  the  high  level  of  1913.  The  yearly  percentages 
of  decrease  for  1914,  1915,  1916,  1917  and  1918  are  ap- 
proximately 28,  50,  20,  10  and  22  per  cent. 

Ontario  Shows  Slight  Increase  for  1918. 

The  total  for  the  14  Ontario  cities  fell  from  $50,- 
000,000  in  the  record  years  of  1912  and  1913,  to  $18,000,- 
000  in   1918.     The  lowest  level  was  reached  in   1915, 
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Variation   of   Building   Permit   Values   shown   Graphically   for  years   1910-18 

when  there  was  a  falling  ofif  of  over  60  per  cent,  from 
1914.  In  1916  there  wa.S  an  increase  of  41  per  cent, 
over  1915,  Ijut  in  1917  there  was  a  decrease  of  14  per 
cent,  over  1916,  and  in  1918,  an  increase  of  only  6  per 
cent,  over  1917.  The  figures  for  1918  show  a  decrease 
of  63  per  cent,  from  the  record  year  of  1912,  and  an 
increase  of  29  per  cent,  over  1915,  when  the  volume  of 
building  permits  reached  the  lowest  figure  since  1910. 
In  the  four  western  provinces  the  highest  figure  was 
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reached  in  1912  and  the  lowest  figure  in  Manitoba, 
Saskatchewan  and  Alberta  in  1915,  while  in  British 
Columbia  the  lowest  figure  was  reported  in  1917.  In 
Manitoba  the  amount  for  1918  shows  a  decrease  of  113 
per  cent,  over  1912  (the  record  year)  and  an  increase  of 
15  per  cent,  over  1915  (the  year  building  permits  reach- 
ed lowest  amount).  In  Saskatchewan  the  correspond- 
ing decrease  and  increase  amount  to  89  per  cent,  and 
279  per  cent.  In  Alberta  the  decrease  ,is  95  per  cent, 
and  the  increase  over  the  minimum  amount  since  1910 
is  236  per  cent.  In  British  Columbia  the  decrease  from 
the  maximum  figure  in  1912  is  94  ])er  cent,  and  the  in- 
crease over  the  minimum  of  1917  is  85  per  cent. 


January's    Building     Permits      Less     Than 
Those  of  Last  Year 

Activity  in  the  building  trades,  as  indicated  by  the 
value  of  building  ])cnuits  issued  in  35  cities,  showed  a 
decline  during  January,  1919,  as  compared  with  the 
preceding  month,  the  total  value  of  building  permits 
falling  from  $1,640,724  in  December  to  $1,096,974  in 
January,  a  decrease  of  $543,750,  or  33.1  per  cent.  Nova 
Scotia,  New  Brunswick  and  Manitoba  reported  in- 
creases in  comparison  with  the  ])receding  month.  As 
compared  with  the  corresponding  month  in  1918,  there 
was  a  decrease  of  30.0  per  cent.,  the  value  for  January, 
1918,  being  $1,568,045,  Quebec,  Alberta  and  British 
Columbia  were  the  only  provinces  to  record  declines  in 
this  comparison. 

Of  the  larger  cites,  Winnipeg  alone  reported  in- 
creases as  compared  both  with  the  preceding  month 
and  with  the  same  month  in  1918.    Vancouver  showed 


Estimated  Cost  o£  Building  Work  as  Indicated  by  Building  Permits  Issued 
in  Thirty-five  Cities 

January,    1919,    compared 
with   January,   191.S. 
January,      Increasc(*)    Decrease  (t) 

iniS  Amount  Per  cent. 

171,280         *  $80,170         *    112.42 

02,470         *     74,S2.T  *    llOJS 

.s.HlO         *       5,.34.j         *      (iM.(;7 


City 


Kova  Scotia 
Halifax    . . 

Sydney    .  ; 


New  Brunswick 
Moncton  .  . . 
St.   John    .    .. 


January, 
]!ll(> 
fl61.460 

i:!7,2!»r) 

H,l."> 

9.S00 

9,500 


Quebec 84.699 

Montreal-Maisonncuvc  (»0,1.'>4 

Quebec 20,{iafi 

Sherbrooke 500 

Three    Rivers    . .     . .  3,800 

Wcstmount 

....  623.633 


Ontario 

Rrantford 

Fort    William    . . 

Cuelph 2, 

Hamilton 171,' 


Kingston. 
Kitchener     .  .      . . 

T>ondon 

Ottawa 

Peterborough     . . 
Port   Arthur    . .    . . 

Stratford 

S't.    Catharines    . . 
St.  Thomas    . .    . . 

Toronto 

Windsor 


2, 
99, 
]7,i 
CO, 

a, 

17. 

3, 

225, 

2fi, 


(l."iO 

."iOO 
,4.')0 
2(17 
«H) 
WO 

."ino 

190 

.111 

ISO 
7S0 

2m 

,.•575 
WO 


167,782 

11B,110 

30,572 

300 

i!»,;too 

1,500 
612.362 

->,24r. 

,S0,000 

.'5i',242 
5,195 
3,000 

17,1.50 
S,S75 
3,."?00 

10,895 
2,»45 
3,035 

'4iTh",»65 
4.915 


9.500 

9,500 


83,183 
55,950 
10,477 
20(1 
15,450 
1,500 


*  11,271 

t  2..^')5 

t  79,.500 

*  2,500 

*  120,20S 
t  2,928 

*  9(),000 

*  .S80 

*  41,475 
t  3,110 
t  13,.-»4 
t  2,705 

*  14,745 

*  .'J.aoo 

t  184,590 

*  21,635 


49.68 
4S.1!) 
.">4.2- 
06.07 
,S0.o5 


•  1.84 

t  49.4S 

t  99.:{.S 

•  i-M.w 

t  .50.  .'to 
•2,000.07 

•  2  22 

•  407.32 
t  94.24 
t  79.22 
t  93!.89 

•  485.83 

t ' '  45.0.3 

•  440.18 


Manitoba    . .    . 
Brandon    . 
Winnipeg    .  . 

Saskatchewan 
Moose   Jaw 
Regiiui    . .     . 
Saskatoon 


Alberta  . .  . . 
Calgary  .  . 
Edmonton 


British   Columbia    .  . 
Vancouver    . .     . . 

Victoria 

New    Westminster 


93.400 

!)9.400 

6,820 

soil 
4.100 
1,920 

22,000 

18.000 
4,000 

93.572 

78.197 
15.875 
5,500 


41,100         *     68,800         *    141,86 


41.100 
5.800 


700 
5.100 

607.400 

.Ton.ooo 

2.40(1 

162.321 

.->:t,125 

107..'>40 

!,(«!) 


5S..30O 

1.020 

800 
3,400 
3,1.80 

485,400 

4,87.000 
1.600 


t  62.749 

•  25,072 
t  91,071 

•  3,850 


*  141  70 

•  17.59 

• '  4f>r,.ii 

t  02.35 

t  95.69 

t  90.43 

•  l!0.«7 

t  38.63 

•  32.110 

•  8\24 

•  2.^3.3:1 


a  gain  mcr  January  of  last  year,  while  Montreal  and 
Toronto  recorded  declines  in  both  comparisons.  Of 
the  smaller  centres,  Halifax  and  Kitchener  b(ith  re- 
ported increases  as  compared  with  December  and  with 
January,  1918. 


Guards  for  Protecting  Edges  of  Pavement 

THE  weakest  point  of  a  concrete  roadway  is  at 
its  edges.  Difficulty  is  usually  experienced  in 
holding  in  place  the  wearing  surface  and  i)re- 
venting  water  seeping  below  the  surface.  In 
the  c<)nstructi(jn  of  concrete  d(Jor  sills  or  any  concrete 
corner  that  is  likely  to  be  subjected  to  hard  usage  il 
has  been  the  practice  to  reinforce  the  exposed  corner 
by  building  in  an  angle  iron  or  steel  plate  to  take  the 


.a^/r^Ac<  ^*.»oig_ 


wear.  This  j)ractice  has  now  been  applied  to  roadway 
construction,  as  is  shown  in  the  accomjjanying  illus- 
tration. The  guard,  as  indicated,  consists  of  a  steel 
angle  held  in  ])lace  by  anchors  buried  in  the  concrete 
base.  These  guards  may  be  made  in  various  sizes  t" 
meet  the  requirements  in  asphalt  paving  or  for  street 
railway  paving  and  headers  also  for  brick  or  other 
types  of  pavements. 

The  method  of  installing  is  also  .>howii  in  the  illus- 
tration . 


Tile  yuebec  Streams  Commission  has  seal  out  a 
party  of  engineers  to  make  preliminary  surveys,  etc.. 
for  a  storage  reservoir  at  Lake  Mainanack.  on  the  St. 
Maurice  River. 


Total— 86    citiei.     ..«1,0»8,974        tl,66«,046        tf471,071        t     S0.04 


Mr.  f.  Hawthorn  Thwaite,  Newcastle,  rfceiuix  in 
troduced  in  the  British  Columbia  Legislature  a  bill 
designed  to  enforce  a  44-hour  week  for  labor  in  tht 
Province.  This  bill  provides  that  the  government.  b\ 
Order-in-Council.  may  fix  and  define  the  weekly  and 
daily  hours  of  labor  in  any  class  of  industry,  may 
fix  a  maximum  and  minimum  penalty  for  any  breaches 
or  infractions,  may  make  provisions  dealing  with  ac- 
cidents, the  saving  and  protecting  of  life  and  to  pre- 
vent the  destruction  of  proi)erty.  The  Government 
may  also  limit  the  hours  of  labor  to  44  hours  in  any 
one  week. 
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\0  furtlier  the  interests  of  religious  instruction 
and  meet  the  demand  in  this  direction  of  the 
ever-increasing  population,  it  was  found  neces- 
sary to  have  better  and  more  commodious  ac- 
commodation, and,  for  this  reason  Mr.  Donald  Eraser 
of  Eredericton,  a  strong  supporter  of  the  Presbyterian 
Church,  expressed  a  desire  before  his  death  that  his 
family  should  undertake  the  work  of  building  a  new 
Sunday  School  as  an  addition  to  the  present  church 
;  on  York  Street. 

The  building,  in  its  largest  dimensions,  is  74  ft.  0 
fin.  wide,  by  92  ft.  0  in.  deep,  wtih  a  frontage  on  York 
I. Street  of  only  56  ft.  0  in.,  as  it  butts  against  the  clois- 
ter wing  of  the  present  church  at  this  part.  The  ex- 
I  isting  building  is  faced  with  rock-faced  rubble  lime- 
!. stone  with  plain  trim  to  all  openings  and  cornice,  and 
ithis  pattern  had  to  be  followed  closely  in  the  new 
Iwork,  the  stone  for  the  purpose  being  obtained  by 
[Messrs.  Grant  &  Home  at  their  extensive  quarries, 
^near  St.  John,  N.B.,  where  it  was  dressed,  then  for- 
w-arded  to  the  job.  About  500  square  yards  in  all  were 
[.required  for  this  building,  and  this  was  backed  by 
pthe  foundation  concerte  walls  to  four  feet  above  grade 
[and  from  there  up  by  brickwork. 

Brick  piers  and  exterior  walls  were  built  on  two 
tsides  every   sixth  course  being  a   header   course,   the 
)ricks  used  bing  best    grade     hard   merchantable  as 
[manufactured  by  M.   Ryan  &  Sons,   Eredericton. 

The  lot  was  excavated  to  the  depth  required  by 
hhe  plans  and  as  the  material  was  natural  sand,  the 
[footings  were  laid  in  the  position  called  for  and  the 
[foundation  walls  proceeded  with,  provision  being 
[made  to  take  care  of  the  house  drainage  from  the 
interior  of  the  building  by  C.  I.  sewer,  6  in.  dia.  to 
5  ft.  0  in.  outside  of  building,  an'd  from  there  to  Main 
|Street  sewer  by  6  in.  salt  glazed  hub  pipe  with  cement 
land  swab  joints.  The  roof  drainage  was  taken  care 
lof  separately. 

The  concrete  used  was  a  1-3-5  mixture,  and  was 
[used  in  the  footings,  exterior  foundation  walls  below 
[grade  and  above  to  window  sills  and  forming  sills  on 
[sides  toward  George  Street,  a  wash  being  formed  at 
Isills  at  which  height  the  window  and  door  frames 
(were  set.  The  basement  windows  were  of  wood  frames 
Iset  in  the  concrete  wall  and  were  fitted  with  wire 
[screen  guards. 

The  main  entrances  are  situated  on  York   Street, 
[one  at  either  side  of  the  building  and  are  each  fitted 
[with  a  pair  of  heavy  panelled  doors  with  mullioned 
church  transom  lights  in  leaded  glass.    In  the  centre 
[of  this   elevation  are  two  large  three-light  windows, 
{having  four  sashes  divided  by  leaded  glass  squares, 
[and   having   limestone   mullions   with    Scotch   dressed 
•  stone  facings,  and  bevelled  arisess,  the  whole  headed 
|by  12  in.  continuous  string  course,  running  along  the 
face  and  return  stone  work.    This,  in  turn,  is  capped 
with  a  deep  stepped  parapet  in  the  centre  of  which  is 
placed  the  Dedication  Tablet,  the  coping  being  dress- 
ed limestone,  in  keeping  with  the  other  mouldings. 

Above  the  doors,  which  stand  back  some  18  inches 
from  the  building  line,  are  two  smaller  windows  of  a 
design  similar  to  the  main  windows.  In  the  centre  be- 
low the  main  windows  are  two  sets  of  three  windows 
giving  light  to  the  basement.    These  are   fitted  with 


English  sashes  and  faced  with  plain,  dressed  limestone 
trim. 

The  height  of  the  entrance  porch,  which  is  9  ft. 
6  in.  wide,  is  two  steps  above  the  grade  line,  and  4 
ft.  0  in.  above  this  line  is  the  main  floor,  reached  by  a 
flight  of  eight  steps,  having  plain  handrail  fitted  to 
wall  with  malleable  cast  brackets. 

Between  the  two  entrances  is  a  large  parlor  26  ft. 
8  in.  X  18  ft.  6  in.,  which  can  be  used  as  a  recreation 
or  refreshment  room,  and  at  one  end  of  which  is  par- 
titioned a  small  kitchen  fitted  with  sink,  cupboard, 
serving  window,  etc.  Behind  this  room  is  a  4  ft.  pass- 
age leading  around  the  main  hall,  one  side  of  which 
is  open  to  the  class  rooms  situated  at  the  sides  of  the 
building  and  separated  from  the  main  hall  on  the 
other  side  by  Accordian  folding  doors,  so  that  when 
occasion  requires  the  whole  building  can  be  opened 
up  and  utilized   for  lecture     or    other  requirements. 


New  Sunday  School  addition  to  Fredericton,  N. B.,  Presbyterian  Church 

The  large  parlor  at  the  main  entrance  can  be  closed 
ofif  into  smaller  rooms  by  sliding  partitions  when  so 
required.  At  the  right  entrance  hall  is  situated  a  Sec- 
retary's office  fitted  with  glass  windows  and  counter 
all  around  with  two  opening  windows,  one  towards 
the  entrance  and  one  toward  the  main  hall.  Behind 
this,  along  the  side  of  the  building  and  at  the  back 
of  the  main  hall,  are  the  class  rooms  for  juniors.  The 
floors  of  these  are  raised  from  the  level  of  main  floor 
in  three  steps  towards  the  back,  each  room  measuring 
7  ft.  6  in.  X  10  ft.  6  in.,  and  curtained  off  from  one  an- 
other by  folding  partitions.  A  training  class  room  ad- 
joins these  smaller  rooms  facing  the  main  parlor  on 
the  other  side  of  the  building  and  is  10  ft.  6  in.  x  20 
ft.  0  in.  heading  from  the  end  of  the  passage.  At  the 
farthest  corner  on  George  Street  is  a  larger  room  23 
ft.  7  in  X  23  ft.  2  in.  used  for  beginners,  provided  with 
a  capacious  cupboard  and  a  mothers'  room  ofY,  pro- 
vided with  toilet  arrangements  and  separated  from 
the  training  class  room  by  a  stairway  leading  to  the 
galler)-. 

The  main  hall  is  situated  directly  in  the  centre  of 
the  building  and  is  33  ft.  6  in.  x  53  ft.  0  in.  capable  of 
seating  from  300  to  400  people.  The  procenium  or  su- 
jierintendent's  platform  is  18  ft.  0  in.  long  by  11  ft.  6 
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in.  wide  with  circular  front  standing  2  ft.  0  in.  above 
the  main  floor  and  provided  with  footlights  and  recess 
steps  on  each  side  from  the  main  hall.  On  each  side 
of  the  stage  are  built  commodious  ante  rooms,  each 
having  two  openings  to  the  stage  and  one  from  the 
passage  way  at  back. 

Behind  the  stage  is  a  continuation  of  the  passage 
way  36  ft.  6  in.  wide,  off  which  is  the  church  office  lib- 
rary and  a  porch  leading  down  ten  steps  to  the  street 
on  George  street.  The  walls  and  4  in.  I^rick  partition 
walls  of  this  floor  in  the  pasasge  ways  and  rooms  are 
plastered  throughout  with  rockwall  plaster  and  wood 
base.  The  main  stairways  are  at  the  entrances  and 
the  far  side  of  the  hall  leading  to  the  basement  and 
to  the  gallery. 

In  the  basement,  below  the  parlor,  on  the  main 
floor,  is  a  room  of  similar  dimensions,  divided  of¥  into 
three,  by  folding  partitions,  and  where  the  Primary 
department  is  instructed.  A  ])assage  way  similar  to 
the  one  above,  runs  the  full  width  of  the  building,  and 


Interior  of  Sunday   School   Building,   Fredericton,   N.B. 

at  one  end  is  situated  a  stairway  leading  to  the  main 
floor;  adjoining  this  is  a  toilet  for  ladies  use.  Below 
the  main  entrance  stairs  are  lavatories  for  boys  and 
girls,  across  the  passage  is  a  storage  room,  entered 
from  a  side  pas.sage  leading  to  the  gymnasium.  A 
cloak  room  is  provided  adjoining  the  physical  direc- 
tor's office,  which  adjoins  the  observation  galleries 
overlooking  the  gymnasium.  Locker  accommodation 
and  shower  baths  are  provided  in  close  proximity  to 
the  gymnasium,  on  one  side  of  the  observation  gal- 
leries, and  on  the  other  side  is  a  large  kitchen,  about 
20  ft.  0  in.  divided  of?  from  the  galleries  by  a  5  ft.  0  in. 
access  passage  to  the  gymnasium.  In  the  kitchen  is 
installed  two  largs  ranges  and  ample  cupboard  space 
to  take  care  of  provisions  for  a  large  number  of  peo- 
ple. A  toilet  for  men  is  placed  under  the  main  stair- 
way from  York  street,  in  one  corner  of  the  basement. 
The  rear  of  the  basement  is  taken  up  by  the  heating 
apparatus  and  the  spacious  gymnasium  which  can  be 
utilized  as  a  dining  room  when  necessary.  The  di- 
mensions are  58  ft.  0  in.  x  i7  ft.  0  in.,  the  floor  being 
3  ft.  3  in.  below  the  general  level  of  the  main  base- 
ment and  formed  of  cinder  concrete  with  birch  floor- 
ing finish,  the  walls  being  rock  plastered  with  cement 
base  and  wood  trim  to  doors  which  are  erected  flush 
with  the  gymnasium  walls.  Wire  screens  across  the 
\observation  galleries  protect  the  onlookers.  At  the 
further  end  of  the  gymnasium  is  a  12  in.  concrete  wall 
shutting  off  the  boiler  room,  which  is  27  ft.  0  in.  wide 


by  21  long,  divided  across  the  width  separating  thi 
heating  a])paratus  from  the  fuel  bins. 

The  chimney  projects  24  ft.  0  in.  above  the  eave-; 
having  an  Octagon  shape,  20  in.  diameter  tile  flue  lin- 
ing, surrounded  by  10  in.  concrete  and  placed  directly 
in  the  corner  of  the  building,  provided  with  clean- 
out  door,  etc.  The  lining  was  carried  up  past  the  roof 
line,  and  the  inside  thereafter  was  plastered,  the  top 
being  coped  with  a  heavy  cement  cap. 

The  floor  above  the  main  floor  forming  the  second 
floor  and  balcony,  is  divided  in  a  similar  way  to  that 
below,  the  back  part  in  the  small  class  rooms  sep- 
arated by  folding  ])artitions  for  the  instruction  of  the 
intermediate  department  boys  and  girls,  and  between 
the  main  .stairways  is  a  large  room  as  below  for  the 
adult  class.  Senior  classes  occupy  the  corner  above 
the  Beginners'  on  the  main  floor,  and  the  choir  is  dele- 
gated to  the  space  above  the  stage  and  dressing  rooms. 
The  passage  or  aisle  around  the  hall  is  duplicated  in 
the  balcony  above,  but  is  formed  in  the  levels  with  a 
step  at  intervals.  This  part  of  the  balcony  is  formed 
of  woodwork  sheeted  both  sides  4  in.  plain,  Douglas 
Fir  boards  lapping  each  vertical  joint  forming  a  serie- 
of  small  panels,  the  whole  capped  with  neat  coping  of 
Douglas  Fir  and  on  top  of  which  is  erected  hard  pine 
pedestals  at  intervals  of  six  feet,  carrying  a  hard  pint- 
wood  rail  of  round  setion.  All  the  floors  of  the  pass- 
ages throughout  are  of  7/8  in.  matched  birch,  the 
main  floor  being  "Bay  Shore"  spruce,  the  basement 
and  superstructure  doors  have  panels  with  glass  pan- 
els where  called  for  and  the  folding  doors,  which  are 
1  3/8  in.  thick,  operate  in  bulkheads  built  up  level, 
where  the  doors  are  terraced  the  height  of  the  upper 
terrace.  All  being  installed  .so  as  to  fit  closely  to  the 
wall  when  folded.  Sidewalls  of  public  halls,  vestibule 
and  passages,  front  of  stage,  etc.,  are  wainscoated  with 
Douglas  Fir  sheathing,  the  same  being  carried  down 
on  wall  side  of  stairs  and  double  faced  on  the  face  of 
stairs  and  around  wall   capped  with   handrail. 

A  central  difTuser  is  hung  from  the  ceiling  over 
the  main  hall  controlled  by  closing  valves  operated 
by  chords. 

Above  the  galleries  in  the  centre  of  the  building,  is 
erected  a  clerestory  61  ft  by  61  feet,  panelled  ofT  intn 
windows  on  all  four  sides.  The  roof  is  flat,  covered 
with  tar  and  gravel,  Barrett  sepcification,  and  is  sup- 
ported by  4  trusses  of  61  feet  span,  the  width  of  the 
opening.  These  trusses  are  of  lattice  construction, 
and  for  api)earance  were  sheathed  on  both  sides  and 
bottom  with  Douglas  fir  narrow  sheathing,  in  keeping 
with  the  woodwork  trim  throughout  the  building. 
The  portion  below  and  around  the  clerestory  is  cov- 
ered with  galvanized  "Toucan"  metal  1-c  thickness 
for  roofing  and  1-x  for  any  valleys,  gutters  or  spout- 
ing, painted  one  coat  metallic  roofing  paint  on  the 
outside  and  linseed  oil  and  red  lead  on  the  underside. 

Fireproof  doors  are  placed  throughout  where  re- 
quired by  the  Underwriters  and  ample  access  is  pro- 
vided from  the  church  to  the  new  premises. 

This  is  a  fine  example  of  what  a  modern  Sunday 
school  building  should  be,  and  any  architect  contem- 
plating the  erection  of  such  a  building'  would  do  well 
to  see  this  new  structure  before  proceeding  further. 

The  contract  was  let  on  the  14th  of  May  and  the 
work  completed  shortly  after  the  New  Year,  under 
the  personal  supervision  of  Mr.  E.  G.  Home,  partner 
in  the  firm  of  Mesrss  Grant  &  Home,  general  con- 
tractors and  engineers  of  St.  John,  N.B.,  who  had  the 
contract. 
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The  Township   Council  and 
the  Engineer 

By  Robert  M.  Lee.  O.L.S.,  D.L.S. 

IN  dealing  with  the  subject  of  the  relationship  be- 
tween township  councillors  and  their  engineers, 
I  will  endeavor  to  point  out  the  duty  of  the  En- 
gineer towards  the  municipal  corporation  of  the 
township  by  whom  he  is  engaged,  and  also  a  more 
ideal  attitude  of  certain  councils  toward  the  engineer. 
It  would  be  well  to  note  that  the  difference  between 
individual  township  councils  is  probably  as  great  as 
that  between  individual  engineers,  and  that  in  the 
main,  the  councillors  are  men  of  good,  sound  judg- 
ment, with  the  welfare  of  their  municipalities  at  heart. 
It  is  therefore  the  care  of  the  councillors  to  spend  wise- 
ly the  moneys  of  their  electors. 

As  the  work  of  the  Engineer  is  confined  largely  to 
road  construction,  bridge  building  and  drainage  work 
in  the  more  rural  munici])alities,  the  conclusion  drawn 
here  will  deal  largely  with  these,  and  particularly  the 
latter  two,  and  with  reference  to  bridge  work,  will 
refer  to  concrete  structures  in  particular. 

It  is,  I  think,  generally  conceded  that  it  is  an  eco- 
nomy to  have  all  bridges  designed  and  all  drains  laid 
'out  by  a  competent  engineer.    In  proof  of  this,  let  me 
;  cite  an  instance  where  a  township  each  year  built  3  or 
4  bridges,  ranging    from    20   to    30   feet    in    span,    by 
the  rather  questionable  method  of  using  plans  which 
[contractors   had    appropriated    from   work    done    else- 
:  where  by  them.    The  Councillors  and  the  contractor 
!  then  endeavored  to  fit  these  plans  to  the  bridges  to  be 
built.    Upon  the  presentation  of  a  somewhat  different 
condition  of  site,  or  possibly  it  may  have  been  upon 
the  election  of  a  reeve  of  more  careful   principle,  an 
;  engineer  was  asked  to  design  these  bridges.  A  further 
imost  necessary  duty  was  required  of  him,  which  was 
the  laying  out  of  the  new  work.    Upon  completion  of 
these  it  was  found  that  $450  was  saved  in  comparison 
■  with  the  cost,  the  previous  year,  of  slightly   smaller 
structures,  after  paying  the  engineer  for  his  plans,  and 
notwithstanding  an  increased  cost  of  material- 

Particularly  if  the  construction  be  of  reinforced 
[concrete,  and  incidentally  this  type  is  to  be  preferred 
I  where  fovmdations  vary,  or  the  haulage  of  materials 
■is  long,  any  but  a  competent  engineer  is  unfit  to  de- 
;  sign  such  a  bridge  and  unless  the  structure  for  each 
separate  site  is  so  designed,  there  can  be  no  certainty 
fas  to  the  finished  work. 

The  work  of  the  engineer,  after  he  has  measured 
tup  the  site  and  prepared  the  necessary  plans,  will  con- 
[sist  of  preparing  specifications,  tender  forms  and  forms 
fof  agreement,  to  be  signed  by  the  contractor  and  the 
municipal  corporation  which  is  having  the  work  done. 
,  One  of  the  requirements  of  the  agreement  will  be  that 
[a  satisfactory  bond  be  given  by  the  contractor,  which 
Fwill  be  held  by  the  municipality  until  the  satisfactory 
completion  of  the  work.    Particular  note  will  be  given 
:  to  fixing  a  time  limit  for  the  completion  of  the  work, 
with  penalties  for  neglect,  the  fixing  of  prices  for  all 
\  extras   or  contingencies,   the   complete   understanding 
as  to  what  quality  of  materials  and  proportions  there- 
of shall  be  used,  and  the  retention  of  a  percentage  of 
the  contract   price   until  a   written   certificate,   signed 
by  the  Engineer,  as  to  the  satisfactory  completion  of 
the  work  is  received  by  the  Municipal   Council;  and 
that    all    sheet    piling   and    similar    material    shall    be 


furnished  by  the  contractor  at  his  expense.  This  last 
clause  is  of  j)artciular  note  because  an  uncertainty  ex- 
ists in  some  municipalities  as  to  who  shall  pay  for  such 
material  if  it  is  lost,  and  cannot  be  recovered  from 
the  work  done. 

One  of  the  most  difficult  problems  confronting  the 
municipal  council  is  the  proper  supervision  of  the  work 
of  construction.  I  have  found  a  very  satisfactory  man- 
ner in  which  to  handle  this  for  the  Council  to  appoint 
a  reliable  man  who  may  live  near  the  work  and  who 
shall  take  instructions  from  the  engineer  just  how  to 
carry  out  this  supervision.  I  have  in  mind  a  man  so 
appointed  who  is  now  able  to  follow  almost  any  plan 
presented  to  him  and  who  is  now  a  most  valuable 
asset  to  this  municipality  in  this  regard.  It  is  consid- 
ered advisable,  in  addition  to  this,  to  have  the  Engineer 
visit  the  work  when  the  grade  for  the  foundation  has. 
been  reached  and  as  many  times  thereafter  as  is  con- 
venient and  economical. 

Many  head  walls  of  culverts  of  different  types  have 
failed  because  of  faulty  design.  The  councillors  prob- 
ably considered  the  work  too  small  or  too  simple  to 
demand  the  services  of  an  engineer.  A  head  wall  with 
a  uniform  thickness  of  18  inches  or  less,  and  a  height 
of  probably  8  or  10  feet  above  ground,  with  a  road 
fill  to  the  top  of  the  inner  face,  has  been  thought  by 
councillors  or  concrete  men,  to  be  of  perfectly  good 
design,  with  the  result  that  the  entire  work,  in  all 
probability,  may  be  overturned.  A  crack,  in  many  in- 
stances, appears  in  the  centre  of  the  wall,  directly 
above  the  pipe,  on  account  of  premature  footing,  and 
the  absence  of  necessary  reinforcement.  The  maxim 
.  that  whatever  is  worth  doing  is  worth  doing  well,  most 
surely  applies  to  the  head  walls  of  culverts. 

With  regard  to  drainage  work,  it  can  readily  be 
seen  and  understood  that  where  a  grade  for  a  closed 
or  open  drain  is  very  flat,  it  is  unwise  to  proceed  with 
work  of  any  considerable  size,  even  though  done  out- 
side the  jurisdiction  of  the  Drainage  Acts,  without 
having  the  work  staked  and  the  grade  set  by  a  com- 
])etent  engineer.  We  all  know  of  instances  where  tile 
drains  have  been  constructed  without  these  precau- 
tions which  have  had  to  be  taken  up  and  relaid  at  an 
expense  equal  to  or  greater  than  the  original  cost, 
while  the  drain  in  the  first  instance  gave  no  satisfac- 
tion whatever. 

The  service  that  an  engineer  should  give  the  muni- 
cipal corporation  by  whom  he  is  employed  is  probably 
well  understoon  by  the  engineering  profession  and 
also  by  most  councillors.  Thorough,  conscientious  and 
careful  work  is  always  necessary,  and  in  nearly  every 
case  the  engineer  and  not  his  assistant  must  go  over 
practically  all  the  work  in  hand.  The  responsibility 
involved  and  the  judgment  and  care  necessary  in 
making  a  single  drainage  assessment,  where  many 
owners  are  interested,  and  in  designing  the  majority 
of  bridge  work,  is  in  excess  of  the  remuneration  de- 
rived. It  might  be  well  to  note  that  in  comparison 
with  the  charges  of  professional  men  of  other  ranks, 
those  of  the  engineer  are  very  much  less.  If  the  coun- 
cillors realize  that  the  Engineer  is  vitally  interested 
in  the  work  he  is  doing  for  them  and  that  the  respon- 
sibility is  always  great,  the  help  he  will  get  from  them 
will  in  some  measure  compensate  him. 

Where  an  engineer  is  frequently  employed  by  a 
municipality  the  relationship  between  the  councillors 
and  himself  is  usually  pleasant  and  mutually  helpful. 
Where  the  services  of  an  engineer  are  largely  avoided, 
the  municipality,  as  well  as  the  engineer,  is  the  loser. 
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and  if  this  attitude  were  luaiiitaiiied  by  every  imiiiici- 
pality,  it  would  be  impossible  for  the  engineer  to  main- 
tain his  private  [)ractice,  which  should,  at  least,  be  a 
benefit  to  the  communities  in   which  he  works.  . 

For  the  municipalities,  therefore,  who  endeavor  to 
avoid  engaging  an  engineer,  even  when  they  know 
that  his  services  are  really  recjuired,  I  would  point  to 
the  conclusion  above  drawn,  and  would  ask  that  in 
future  they  co-operate  with  the  engineer  in  their  local- 
ity, giving  him  such  work  as  they  may  have,  that  his 
services  to  all  the  municiiJalitics  by  which  he  is  em- 
ployed may  be  more  uniformly  distributed,  resulting  in 
greater  efficiency  at  a  somewhat  lower  cost  to  the 
municipalities  in  question. 

Manitoba  Good  Roads  Assoc'n  Annual 

The  Manitoba  Good  Roads'  Association,  at  their 
10th  annual  meeting,  held  in  Winnipeg,  recently,  re- 
elected, by  acclamation.  President  Henderson,  Vice- 
, president  Waugh,  and  Secretary-Treasurer  G.  F.  Bent- 
ley,  who  have  held  office  continuously  since  the  asso- 
ciation was  formed.  Among  important  resolutions 
passed  were  the  following: 

That  the  association  place  on  record  its  apprcnal  of 
the  immediate  improvement  of  the  main  highway 
from  Winnipeg  to  Emerson,  known  as  that  ])ortion 
of  the  Jcflferson  highway  in  Manitoba. 

That  the  association,  having  learned  with  the  deep- 
est sorrow  of  the  illness  of  Hon.  T.  H.  Johnson,  who 
had  ever  shown  a  hearty  interest  in  the  question  of 
good  roads  in  the  province,  extend  to  Air.  Johnson 
their  fullest  symi)athy  and  their  hope  fOr'  his  early 
and  complete  recovery. 

A  motion  endorsing  the  resolution  passed  at  the 
last  executive  meeting  of  the  assocj^ation  that,  if  Do- 
minion subsidies  for  the  purpose  of  building  good 
roads  are  to  be  granted,  they  should  be  granted  to 
the  provinces,  to  be  expended  by  provincial  authori- 
ties. 

A  motion  that,  owing  to  the  scarcity  of  gravel  and 
other  road-building  material  in  many  parts  of  the  pro- 
vince, the  association  suggests  that  the  provincial  gov- 
ernment, at  as  early  a  date  as  possible,  conduct  experi- 
ments in  road-building  materials  for  the  benefit  of  the 
municipalities. 

The  association  endorsed  the  recommendations  of 
the  Union  of  Manitoba  Municipalities  in  reference  to 
the  provincial  government  building  and  maintaining 
a  system  of  trunk  roads  throughout  Manitoba,  and 
also  the  union's  resolution  in  regard  to  taking  up  the 
matter  of  freight  rates  for  road  building  materials 
with  the  difTerent  railway  companies  and  the  appoint- 
ment of  representatives  to  act  with  the  executive  of 
the  Union  in  this  connection.  The  province's  resour- 
ces in  road  building  materials  formed  another  topic  of 
discussion,  and  it  was  decided  to  request  the  Minister 
of  the  Interior  to  fulfill  his  promise  to  install  a  rock 
crusher  at  the  Stony  Mountain  penitentiary  to  supply 
crushed  stone  for  road  building. 

A  committee  consisting  of  the  president.  Reeve 
Hender.son,  and  Messrs.  Tallmari,  Emmett  and  Button 
was  appointed  to  take  up  with  the  Manitoba  govern- 
ment the  question  of  the  rules  governing  the  ])rovin- 
cial  road-dragging  competition,  with  a  view  to  having 
them  consider  the  amendments  proposed  by  the  as- 
sociation. 

Reeve  Good,  of  Rockwood,  and  Reeve  Ames,  of 
West  St.  Paul,  were  appointed  representatives  of  the 
Good  Roads  Association  to  act  with  the  executive  of 


tile  Union  of  Manitoba  Municipalities  in  taking  up 
with  the  railway  companies  the  matter  of  freight  rate- 
on  road-building  materials,  and  each  municipalit} . 
and  the  members  of  the  as.sociation  be  notified  of  the 
motion  in  this  matter,  so  that  they  can  co-operate,  if 
they  so  desire.  . 


Circumferential  Reinforcement  Used  on 
Highway 

A  SECTION  of  roadway  amounting  to  2.500 
feet  has  just  been  comi)k'tcd  in  If)wa,  where 
an  <S-inch  concrete  pavement,  IK  feet  in  width, 
with  circumferential  reinforcement,  was  ado])t 
ed.  No  expansion  joints  were  ])laced  anywhere  in  the 
pavements.  A  constructif)n  joint  was  formed  at  the 
end  of  each  day's  run  by  finishing  concrete  to  a  wood 
header  cut  to  the  crown  of  the  pavement.  ^-inch 
round  rods  24  inches  long  were  inserted  through  hole- 
in  the  header  and  allowed  to  project  6  inches  from  the 
end  of  the  slab.  These  wexe  placed  3  inches  from  the 
bottom  of  the  slab  and  24  inches  apart  and  formed  a 
key  between  adjacent  slabs.  Before  work  was  resum- 
ed the  following  day  the  header  was  removed  and  the 
projecting  ends  of  the  bars  were  given  a  coat  of  hard 
oil  to  break  the  bond  with  concrete  and  permit  the 
bars  to  slij). 

Circumferential  reinforcement  was  used  in  thi- 
work,  (see  illustration),  one-half  inch  square  bars  be- 
ing   employed    throughout.     Longitudinal    bars    were 
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Plan  showing  location  of  reinforcement; 
also  section  of  pavement. 

placed  4  inches  from  each  edge  of  the  slab  and  along 
the  centre  line.  Transverse  bars  were  placed  12  feet 
apart.  Reinforcement  was  placed  3  inches  below  the 
the  top  of  the  slab  and  was  supported  on  wooden 
stakes  driven  into  the  subgrade.  Concrete  was  struck 
off  with  a  steel-shod  template  and  finished  with  roller 
and  belt.  On  account  of  lack  of  the  usual  amount  of 
coarse  aggregate,  some  tlifficulty  was  experienced,  in 
operating  the  roller  over  the  freshly  placed  concrete, 
but  by  allowing  the  concrete  to  stand  for  a  time  after 
])lacing,  very  .satisfactory  results  were  finally  secured. 
The  concrete  was  rolled  twice,  the  roller  being  ad- 
vanced in  such  a  manner  that  all  portions  of  the  sur- 
face were  rolled  four  times  in  each  operation.  The 
surface  was  belted  two  or  three  times  after  each  roll- 
ing. In  a  few  cases,  where  necessary  to  obtain  a  sat- 
isfactory surface,  a  third  rolling  and  belting  wore 
given. 
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Highway  Cost  Keeping''' 

Wrni  regard  to  uniformity  of  costs  it  may  be 
observed  that  at  the  present  time,  in  Can- 
ada,  it  is  ahiiost  impossible  to   secure   reli- 
able information  as  to  the  cost  of  construct- 
Sng-  dififerent  kinds  of  roads  with  complete  details  as 
Ito  the  separate  cost  of  materials,  labor,  etc.,  enterinpj 
into    the    construction.     Consequently,    it    is    difficult 
for   the   different   municipalities    tt)    prepare   anything 
tlike  reNable  estimates  of  the  proper,     necessary  and 
treasonable  costs  of  improvement  and  of  maintenance, 
fand  therefore  of  the  amount  of  money  that  sliould  be 
[provided  for  the  same.    In  some  of  the  States  this  dif- 
ficulty has  been  met  by  the  creation  of  a  cost-account- 
ing system   in  connection  with   their    state    highway 
jrganization  to  collect  complete  details  of  the  expen- 
liture  relating  to  any  kind  of  road  improvements  and 
ilso   with   regard   to   costs    of   maintenance   of   roads 
fand  bridges.    This  information  has  been  of  very  great 


Mr.    A.    W.    ("Good    Roads")    Campbell, 
Dominion  Highway  Ccmmissioner 

icalue  to  them  in  making  reliable  estimates :  further, 
It  serves  as  a  check  on  expenditures  in  progress  whe- 
Iher  under  contract  or  by  day  labor. 

Where  construction  or  maintenance  work  is  being 
ione  at  the  joint  expense  of  governments  or  munici- 
Jalities,  it  is  highly  desirable  that  the  methods  adopt- 
ed, materials  used,  and  labor  employed  be  of  an  ac- 
peptable  cpiality,  that  the  prices  be  fair  and  reason- 
able and  that  the  general  management  of  such  work 
)e  business-like  and  efficient. 

To    this    end,     a    proper      cost-accounting   system 

should   be   instituted  by  the   highway   department   of 

each  of  the  provinces   in   order  that   reliable   data  of 

actual  detailed  costs  may  be  supplied  to    the    federal 

j:overnment's  department.     This  data  would  also  be 

tavailable     to     the     provincial    highways    departments 

Jthrough  the  federal   department  to  serve  as  a  guide 

|in  the  pre])aration  of  the  estimates,  and  in  governing 

their   exi)enditure   during   the   ])rogress   of   the   work. 

The  informatit)!!   thus  acquired   should   be   kept   in   a 

lanner  that  will   s^rve  to   determine   what   types   of 

*  From  address  by  A.  W.  Campbell,  C.  E.,  before  Eastern  Ontario  Good 
^Roads  As.sociation. 


highways   under  different   conditions   have   proved   to 
be  most  economical . 

Perhaps  the  chief  benefit  to  the  various  provincial 
highway  departments  in  maintaining  a  proper  cost- 
accounting  .system  would  be  the  better  resulting  or- 
ganization in  managing  and  carrying  out  day  labor 
work  in  hand,  or  to  be  undertaken  at  any  point,  in 
fact  the  general  effect  it  would  have  upon  the  whole 
organization.  A  knowledge  that  a  check  is  being 
placed  on  every  article  of  material  that  enters  into 
the  work  and  on  the  amount  and  costs  of  labor  re- 
quired to  perform  a  certain  service  and  that  a  com- 
parison of  costs  and  results  is  being  made  with  other 
similar  work  will  undoubtedly  have  a  powerful  influ- 
ence in  making  those  directly  in  charge  more  diligent 
in  their  work  and  more  careful  in  the  selection  and 
quality  of  materials  purchased,  prices  paid,  efficiency 
of  labor  services  employed  and  of  the  machinery  and 
l)lant  handled  by  them. 

In  a  recent  address,  Mr.  T.  W.  McGarry,  Provin- 
cial Treasurer,  stated  that  the  Ontario  Government 
])ro]K)sed  to  spend  large  sums  of  money  this  year  to 
relieve  unemployment,  in  the  construction  of  high- 
ways and  buildings.  Public  buildings  costing  $2,200,- 
000  would  be  erected;  $.i,000,000  would  be  expended 
on  highways;  $11,000,000  would  be  for  relieving  the 
housing  problem,  $5,000,000  of  it  to  be  spent  this  year ; 
$1,000,000  would  be  spent  on  the  construction  of 
roads  and  bridges  in  Northern  Ontario,  and  $1,000,000 
for  extensions  and  improvements  to  the  T.  t't  N.  O., 
a  total  of  $14,000,000. 

While  it  had  been  intended  that  under  the  housing 
scheme  a  dwelling  was  to  cost  not  more  than  $2,500 
and  the  lot  $500,  or  a  total  of  $3,000,  this  had  been 
changed,  Mr.  McGarry  said.  The  Municipal  Director 
will  be  permitted  to  allow  the  erection  of  a  house  not 
exceeding  a  cost  of  $3,000,  and  the  house  and  lot  not 
exceeding  $3,600.  Should  a  private*  ])erson  desire  to 
erect  his  own  home  on  land  owned  by  the  Municipal 
Housing  Commission  he  could  do  so,  ])rovided  he  put 
up  ten  per  cent,  of  the  value  of  the  house  and  lot. 
No  cash  payment  and  no  security  would  be  required 
where  a  returned  soldier  wanted  to  erect  his  own 
house. 


Further  particulars  are  available  as  to  the  Bill 
before  the  Quebec  Legislature,  asking  that  the  con- 
tractors for  the  LaSalle  bridge  be  reimbursed  the 
monies  spent  on  the  job.  Originally  the  Bill  contain- 
ed the  names  of  Messrs.  T.  O'Sullivan,  A.  Pion  and 
F.  A.  Grothe,  but  the  former  name  has  been  struck 
out.  Mr.  O'Sullivan  failed  to  com])lete  the  work, 
which  was  then  handed  over  to  Messrs.  Pion  &  Grothe. 
They  also  did  not  complete  the  contract,  with  the 
result  that  the  city  undertook  the  work  themselves. 
Messrs.  Pion  &  Groth^  allege  that  the  contract  was 
held  up  owing  to  the  war,  the  increase  in  wages  and 
in  the  cost  of  materials.  It  is  asked  that  a  board  of 
arbitration  be  appointed  to  fix  the  value  of  the  work 
done  by  the  petitioners,  and  also  of  the  plant  and 
materials  which  the  city  ai)propriated,  and  that  the 
deposit  be  returned.  In  considering  the  value  of  the 
work  no  account  is  to  be  taken  of  the  profits  which 
the  petitioners  would  have  realized  or  might  be  entitl- 
ed to.  The  arbitrators  are  not  to  be  bound  by  the 
rules  of  evidence  and  are  to  act  as  "amicable  com- 
pounders." 
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Mainly  Constructional 

East  mnd  West— From  Coast  to  Coast 


The  Board  of  Trade  of  Welland,  Out.,  is  agitating  for  a 
new  union  station  in  that  town. 

The  extension  of  the  electric  light  and  power  system  at 
I'arry   Sound,   Ont.,   is  proposed. 

A  new  court  house  will  be  built  in  Yorkton,  Sask.,  this 
year  by  the  Provincial  Department  of  Public  Works. 

The  Ingersoll  File  Co.,  Limited,  has  been  incorporated 
with  a  capital  of  .$500,000,  head  office  in  Ingersoll,  Ont. 

The  Matachewan-Rand  Gold  Mines,  Limited,  has  been  in- 
corporated with  a  capital  of  $3,000,000,  head  office  in  Toronto. 

The  Frontenac  Graphite  Mining  Co.,  Limited,  has  been 
incorporated  with  a  capital  of  $40,000,  head  office  in  Toronto. 

The  Sheffield  Molybdenite  Mining  Co.,  Limited,  has  been 
incorporated  with  a  capital  of  $1,000,000,  head  office  at  Ot- 
tawa. 

The  Honor-Kirkland  Gold  Mines,  Limited,  has  been  in- 
corporated with  a  capital  of  $2,000,000,  head  office  at  Hailey- 
bury,  Ont. 

The  International  Machine  &  Manufacturing  Co.,  Limited, 
has  been  incorporated  with  a  capital  of  $150,000,  head  office 
in  Toronto. 

Mr.  H.  Kearn's  managing  director  of  B.  &  S.  H.  Thomp- 
son &  Co.  Ltd.  builders'  supplies,  Montreal,  is  on  a  business 
trip  to  Europe. 

A  by-law  has  been  passed  in  the  city  of  Ottawa  provid- 
ing for  the  construction  of  a  $150,000  bridge  over  Rideau 
Canal  at  Somerset  Street. 

The  ratepayers  of  Oakvillc,  Ont.,  are  to  vote  on  by-laws 
to  build  a  new  schjiol,  a  fire  hall,  and  to  macadamize  the 
principal  streets  of  the  town. 

Reports  are  being  circulated  that  the  construction  of  a 
million  dollar  bridge  across  the  St.  John  River,  at  Freder- 
icton,  N.  B.,  is  contemplated. 

A  housing  scheme  is  being  put  in  operation  by  the  city 
of  Outremont,  P.  Q.,  the  object  being  to  erect  self-contained 
cottages  for  private  purchase. 

It  is  reported  that  the  Government  proposes  to  take  over 
the  Glace  Bay  harbor  from  the  Dominion  Coal  Co.,  and  will 
make  extensive  improvements. 

The  L'Air  Liquide  Societie  has  taken  out  a  permit  for  the 
erection  of  a  factory  in  London.  Ont.  Harman  &  Son  Co., 
of  Toronto,  have  the  contract. 

A  deputation  from  Brockville,  Ont.,  recently  waited  on 
Hon.  Dr.  Cody,  Minister  of  Education,  to  request  that  a  tech- 
nical school  be  established  there. 

The  cathedral  of  St.  Francis-Xavier  de  Chicoutin,  in  Que- 
bec, which  was  burnt  down  recentljr  for  the  second  time  in 
six  years,  is  planned  to  be  rebuilt. 

A  deputation  from  Kirkland  Lake  visited  Toronto  re- 
cently to  urge  upon  the  Provincial  Government  the  need  for 
a  railway  to  that  camp.    The  distance  is  about  six  miles. 

Municipalities  along  the  Niagara  frontier  are  organizing 
to  promote  a  project  for  the  construction  of  a  bridge  across 
the  river  at  the  Buffalo  end,  to  accommodate  vehicular  traffic. 

It  is  understood  that  plans  for  the  Eraser  Memorial 
hospital,  to  be  built  in  Fredericton,  N.  B.,  have  been  com- 
pleted and  that  work  on  its  construction  will  be  started 
shortly. 


The  ctiy  council  of  Regina,  Sask.,  is  asked  for  an  expendi- 
ture on  the  exhibition  grounds  totalling  $94,000.  The  largest 
item  is  a  livestock  arena  on  the  site  of  the  old  arena,  to  cost 
$85,000. 

The  city  engineer  of  Guelph,  Ont.,  is  engaged  in  the  ior- 
niation  of  plans  for  the  improvement  of  the  sewage  disposal 
plant.  The  ImhoflF  and  activated  sludge  systems  are  to  re- 
ceive consideration. 

A  proposal  is  being  discussed  in  Ottawa  that  the  city 
take  over  the  assets  of  the  Protestant  General  and  St.  Luke's 
hospitals  and  erect  one  large  hospital  which  would  be  entire- 
ly a  civic  institution. 

Construction  of  the  War  Memorial  museum  for  the  pro- 
vince of  Saskatchewan,  which  is  to  be  built  in  the  parliament 
building  grounds  in  Regina,  will  be  commenced  this  year. 
The  initial  vote  for  starting  the  building  is  $100,000. 

The  Shinn  Manufacturing  Co.  of  Canada,  Limited,  has 
been  incorporated  with  a  capital  of  $50,000,  head  office  at 
Guelph,  Ont.  The  firm  is  authorized  to  manufacture  and 
deal  in  all  kinds  of  metals,  wire,  wire  nails,  wire  cables,  etc. 

Toronto  Brick,  Limited,  has  been  incorporated  with  a 
capital  of  $400,000,  head  office  in  Toronto.  The  firm  is  auth- 
orized to  carry  on  the  business  of  manufacturers  of  and  dealers 
in  brick  of  all  kinds,  terra  cotta,  tile,  drain  and  sewer  pipes, 
etc. 

The  U.  S.  Senate  has  passed  a  measure  authorizing  the 
International  Joint  Commission  to  investigate  the  advisabil- 
ity of  an  ocean-going  ship  waterway  to  connect  the  St.  Law- 
rence River  and  the  Great  Lakes  by  enlarging  the  Welland 
CaMal. 

A  deputation  from  the  Brockville-Cornwall  districts  re- 
cently visited  the  Parliament  Buildings  in  Toronto  to  urge 
upon  the  government  the  advisability  of  constructing  a  high- 
way between  Brockville  and  Cornwall  at  the  earliest  pos- 
sible date. 

The  Dominion  Government  has  given  a  Port  Arthur  de- 
putation assurance  that  harbor  work  at  that  city  would  be 
pushed  this  year.  Another  important  undertaking  proposed 
in  that  district  is  a  250-ton  paper  mill,  which  is  expected  to 
involve  approximately  $9,000,000. 

The  Ontario  Safety  League,  Royal  Bank  Building.  To- 
ronto, have  issued  their  fifth  annual  report,  being  a  brief 
statement  of  the  fire  and  accident  prevention  campaign  con- 
ducted during  the  year  1918.  The  booklet  also  contains  a 
preliminary  report  of  the  Canadian  National  Safety  League, 
Inc. 

The  construction  of  a  bridge  over  the  South  Saskatche- 
wan River  is  being  discussed  by  the  Provincial  Government 
and  the  question  of  cost  is  to  be  very  carefully  gone  into. 
The  use  of  pontoon  bridges  as  a  temporary  expedient  has 
been  suggested,  and  the  feasibility  of  this  scheme  is  a!--  ^'■■<\-"- 
investigated. 

The  city  of  Brantford,  Ont.,  proposes  a  construction  pro- 
gramme involving  an  expenditure  of  $185,000.  including  sew- 
ers, but  not  walks.  New  pavements  will  be  laid  on  Oxford, 
Murray  West  and  Albion  Streets.  The  new  county  registry 
building  will  be  erected  this  year,  after  postponement  be- 
cai'se  of  the  war 

An  additional  storey  to  the  east  wing  of  the  provincial 
Parliament  Buildings,  in  Toronto,  or  additional  storeys  on  the 
new  north  wing,  is  to  be. provided  for  by  appropriations  to  be 
brought  before  the  Legislature  at  the  approaching  session. 
This  is  made  necessary  through  overcrowding.  No  decision 
has  yet  been  reached  between  the  two  proposals. 

The  city  of  Gait,  Ont.,  contemplates  the  paving  of  West 
Main  St.,  Water  St.,  Concession  St.  to  G.  T.  R.  tracks.  Wei- 
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lington  St.  from  Main  to  Bickhon,  and  Queen's  Square, 
and  has  notified  the  telephone  and  gas  companies  and  the 
public  utilities  commission  that  it  is  desired  that  they  do 
all  underground  work  necessary  on   these  streets. 

A  bill  has  been  introduced  in  the  New  York  Legislature 
in  connection  with  the  building  of  a  new  bridge  over  the 
Niagara  River  between  Bridgeburg  and  Buffalo.  The  Domin- 
ion Government  will  be  asked  to  co-operate  with  the  Wash- 
ington Government,  and  failing  their  assistance,  eflforts  will 
be  made  to  have  Ontario  and  New  York  State  put  up  the 
money. 

Hon.  P.  J.  Veniot,  Minister  of  Public  Works  for  New 
Brunswick,  has  awarded  the-  contract  for  rebuilding  the  Sal- 
mon River  Mouth  Bridge  to  Concrete  Builders,  Ltd.,  of  Fred- 
ericton,  at  approximately  $35,000,  and  contract  for  rebuilding 
the  Digdeguash  River  Mouth  Bridge,  parish  of  St.  Patrick, 
Charlotte  county,  to  Smith  &  Marrithew,  of  the  same  city,  the 
price  being  about  $14,000. 

At  a  recent  public  meeting  in  Winnipeg,  Man.,  called  to 
discuss  the  housing  situation,  the  following  resolution  was 
adopted:  "Be  it  resolved  that  this  meeting  of  citizens  do 
hereby  express  itself  in  favor  of  accepting  the  proportion  of 
the  amount  offered  by  the  Federal  Government  to  which  the 
'city  of  Winnipeg  is  entitled  for  the  purpose  of  housing  and 
;  matters  connected  thereto. 

Reviewing  the  work  of  his  department  in  the  Legislature, 
!  Hon.  Geo.  A.  Grierson,  Minister  of  Public  Works  for  Mani- 
i  toba,  stated  recently  that  in  actual  construction  work  the 
amount  expended  on  the  new  parliament  buildings  up  to  the 
[.present  time  was  $4,373,581,  and  that  an  additional  $1,534,709 
,  would  be  required,  so  that  the  expenditure  would  finally  reach 
'  a  total  of  approximately  $6,000,000. 

The  work  of  tearing  down  elevator  "B."  part  of  the 
C.  N.  R.  elevator,  at  Port  Arthur,  Ont.,  has  been  commenced 
by  the  bridge  and  building  department  of  the  Canadian  Nat- 
ional Railways,  and  a  new  working  house  will  be  erected,  in 
which  modern  working  machinery  will  be  installed.  Elevator 
"B"  will  be  rebuilt  of  concrete,  and  it  is  possible,  also,  that 
:  elevator  "A"  will  also  be  torn  down  and  rebuilt. 

Among  important  works  which  will  probably  be  under- 
■  taken  this  year  by  the  Ontario  Government  are:  the  erection 
of  two  new  buildings  for  acute  patients  at  the  Whitby  hos- 
pital, to  cost  over  a  quarter  of  a  million;  two  new  buildings 
for  patients  at  the  Provincial  hospital  for  epileptics;  new 
buildings  for  Mimico  asylum;  new  building  for  Orillia  hos- 
f  pital  for  the  feeble-minded;  addition  to  the  infirmary  of  the 
London  asylum,  to  cost  about  $100,000. 

The  Council  of  the  Township  of  York,  at  their  meeting 
held  on  Monday,  February  17th,  instructed  their  engineer, 
'Mr.  Frank  Barber,  and  his  associate,  Mr.  Wynne-Roberts, 
I  of  40  Jarvis  St.,  Toronto,  to  prepare  preliminary  sewerage 
schemes  for  the  urban  portion  of  the  township.  These  por- 
tions include  East  Toronto,  Todmorden,  Woodbine  Heights. 
Oakwood,  Fairbank,  Silverthorne,  Runneymede,  Swansea. 
Cedar  Vale,  Mount  Dennis,   Lambton   Mills,  etc. 

A  deputation  representing  Leeds  and  Grenville  counties 
recently  waited  on  Mr.  W.  A.  McLean.  Deputy  Minister  of 
Highways  for  Ontario,  to  urge  the  early  commencement  of 
construction  on  the  section  of  the  Provincial  Highway  be- 
tween Kingston  and  Cornwall.  Mr.  McLean  explained  that 
it  is  the  government's  intention  to  proceed  with  construction 
all  along  the  line  as  quickly  as  possible  and,  that  at  present 
operations  are  being  carried  on  on  the  Ottawa-Prescott 
link. 

The  housing  committee,  consisting  of  Commissioners 
Korman.  Harris,  Bradshaw  and  Pearse,  and  Dr.  Hastings, 
which   was  appointed  to  report  on  the  situation   in  Toronto, 


has  recommended  the  selection  of  the  following  prominent 
citizens  to  form  a  permanent  Honorary  Housing  Commission: 
Sir  John  C.  Eaton,  F.  A.  Rolph,  of  Rolph,  Clark,  Stone,  Ltd.; 
J.  Allan  Ross,  of  the  Wm.  Wrigley,  Ltd.;  H.  H.  Williams, 
realty  agent;  and  Sir  James  Woods,  of  the  Gordon,  McKay 
Comp.'iny. 

The  U.  S.  Fuel  Administration  has  issued  a  revised  sec- 
ond edition  of  "Fuel  Facts."  The  first  edition  of  this  publi- 
cation, issued  in  August,  1918,  was  compiled  to  supply  in 
concrete  and  definite  form  the  answers  to  questions  pro- 
pounded in  letters  written  from  all  parts  of  the  country 
calling  for  information  on  fuel  aflfairs  and  concerning  the 
methods  of  fuel  control.  The  present  edition  was  issued  to 
meet  requests  still  pouring  in.  Much  information  of  interest 
to  fuel  consumers  is  given  in  this  booklet,  in  concise  form. 

The  tenders  for  the  construction  of  the  concrete  conduit 
necessary  to  increase  the  supply  of  water  from  the  Montreal 
aqueduct  by  20.000,000  gallons  daily,  are  as  follows:  The 
Laurin  &  Leitch  Engineering  and  Construction  Cotnpany, 
Limited,  $58,000;  John  Quinlan  &  Company,  $63,000;  The 
Atlas  Construction  Company,  Limited,  $53,300;  The  Standard 
Construction  Company,  $60,000;  T.  Lessard  &  Sons,  $57,400; 
Quinlan  &  Robertson,  Limited,  $68,232;  E.  T.  Verbanise, 
$41,900. 

The  International  Paper  Co.,  N.  Y.,  have  completed 
plans  for  the  development  of  the  Rapides  des  Forges.  Three 
Rivers,  P.Q.,  in  connection  with  proposed  newsprint  and 
pulp  mills  to  be  erected  by  the  company  at  Three  Rivers. 
The  plan  of  the  Hydro-electric  development  includes  seven 
units  each  of  7,500  h.p.,  part  of  the  power  being  available  for 
the  purposes  of  other  manufacturers.  The  directors  of  the 
company  have  not  yet  come  to  a  final  decision  as  to  the 
carrying  out   of  the   scheme. 

The  estimates  passed  by  the  property  committee  of  the 
Toronto  Board  of  Education  provide  for  the  following  work: 
new  school  on  Rose  Avenue,  to  cost  $145,000;  17-room  ad- 
dition to  Keele  Street  school,  $130,000;  addition  to  Wilkinson 
and  Kitchener  schools,  $90,000  each;  Norway  and  Duke  of 
Connaught,  $45,000  each;  Bedford  Park  and  Eary  Grey,  $50,- 
000  each;  to  relieve  Brown,  Hillcrest,  Ogden  and  Grant  Street 
schools,  $140,000;  Dewson  Street,  $70,000;  Parkdale.  $60,000; 
John  Ross  Robertson,  $30,000;  and  Carleton  school,  $25,000. 

Mayor  Duncan,  of  Peterboro,  Ont.,  has  received  a  com- 
munication from  Hon.  Dr.  J.  D.  Reid,  Minister  of  Railways 
and  Canals,  stating  that  he  would  recommend  that  the  Gov- 
ernment pay  $50,000  towards  the  construction  of  the  proposed 
Hunter  Street  bridge,  crossing  the  Otonabee  River,  of  which 
the  estimated  cost  is  $350,000.  The  Minister  stipulates  that 
this  amount  will  be  paid  by  the  Government  in  lieu  ot  con- 
structing a  swing  bridge,  the  Government  to  be  relieved  of 
any  responsibility  in  connection  with  the  construction  of  the 
new  bridge  or  any  future  maintenance. 

The  extension  of  the  high  pressure  system  in  Toronto, 
for  which  provision  is  made  in  the  draft  estimates  of  the 
works  department,  would  extend  the  system  to  cover  an  area 
bounded  by  the  waterfront,  Spadina,  Agnes  and  Sherbourne 
Streets.  At  present  the  boundaries  are,  roughly,  Simcoe, 
Queen  and  Jarvis  Streets,  extending  south  to  the  waterfront 
at  some  points.  The  whole  high  pressure  system  is  now  fed 
by  a  single  main  on  Lake  Street,  and  the  estimates  provide 
for  a  new  feeder  under  the  railway  tracks  at  John  Street, 
where  the  feeders  of  the  general  waterworks  system  were 
recently  duplicated. 

The  architect's  report  on  the  Manitoba  Parliament  Build- 
ing, submitted  to  the  Legislature,  shows  that  the  whole  of 
the  external  walls  are  complete  and  porticos  and  pediments 
set.  The  whole  of  the  internal  stone  work  is  set,  with  the 
exception  of  the  balustrades,  all  steel  work  in  olace  with  thf 
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exception  of  the  outer  dome  ribs,  and  the  floor  below  and 
about  three-quarters  of  the  niarl)le  contract  are  executed. 
Heating,  ventilating,  plumbing,  etc.,  •  are  75  cent,  complete, 
electrical  work  35  per  cent.,  with  50  per  cent,  of  panels  and 
.switchboards.  The  construction  has  been  carried  on  as 
rapidly  as  the  shortage  of  skilled  mechanics  would  allow, 
and  the  dome  is  up  132  feet. 

A  report  on  Irrigation  Surveys  and  Inspections,  in  1917- 
18  has  been  issued  by  the  Department  of  the  Interior,  Ot- 
tawa. It  contains  the  report  of  the  Superintendent  of  Irri- 
gation, Mr.  E.  F.  Drake,  which  deals  with  the  general  deve- 
lopment of  irrigation,  hydrometric  surveys,  water  supply 
investigations,  alkali  investigations  and  drainage,  and  refer- 
ence is  also  made  to  the  International  Waterways  Treaty  in  con- 
nection with  the  St.  Mary-Milk  River  case.  Mr.  Drake  points 
out  that  little  development  has  been  carried  out  in  connec- 
tion with  irrigation,  the  high  cost  of  labor  and  material 
having  discouraged  construction  work.  Stream  measurement 
work  has  continued  as  in  former  years,  and  the  Department 
has  been  active  in  the  investigation  of  sources  of  water  sup- 
ply in  the  West,  288  wells  and  54  other  sources  having  been 
inspected  during  1917.  The  report  of  Mr.  F.  H.  Peters,  Com- 
missioner of  Irrigation  and  Chief  Engineer,  on  "Irrigation 
and  Canadian  Irrigation  surveys,"  is  also  included. 

GOOD  ROADS  ACTIVITIES 

The  City  of  London,  Ont.,  acting  on  the  advice  of  Cor- 
poration Counsel  Meredith,  K.C.,  is  refusing  to  pay  its  40 
per  cent,  share  of  $8,000  for  suburban  road  maintenance,  an 
account  for  which  has  been  rendered  by  the  county  of  Mid- 
dlesex. The  county  officials  claim  to  be  acting  under  the 
terms  of  provincial  law,  while  the  city  bases  its  objections 
on  the  grounds  that  it  cannot  be  charge  for  the  upkeep  of 
suburl)an   roads  when   no  new  roads  have  been   built. 

At  the  Ottawa  convention  of  the  Engineering  Institute 
of  Canada,  Mr.  C.  A.  Magrath,  Dominion  Fuel  Controller, 
urged  the  establishment  of  a  revenue-producing  tourist  road 
in  Eastern  Canada.  He  said  such  a  road  should  be  l)ui!t  up 
the  Gatcineau  Valley,  westward  to  Pembroke,  and  thence 
through  Algonquin   Park  to  Toronto. 

The  Manitoba  Good  Roads'  Board  reports  that  fifty 
municipalities  have  taken  advantage  of  the  Good  Roads' 
Act;  in  39  work  has  been  done  in  connection  with  market 
road  systems  and  11  have  done  work  in  bridge  construction 
only.  In  14  municipalities  debentures  have  been  issued  ami 
a  comprehensive  system  of  road  building  proceeded  with. 
Last  year  the  total  mileage  of  roads  on  which  work  was 
carried  out  was  213  miles  of  earth,  79  of  gravel  and  about 
half  a  mile  of  pavement.  The  total  mileage  of  good  roads 
constructed  to  date  is  809.79. 

The  city  council  of  Fredericton  N.B.,  has  passed  a  mo- 
tion approving  a  policy  of  constructing  and  maintaining  per- 
manent streets  and  sidewalks  with  an  expenditure  limited  to 
the  sum  of  $200,000,  extending  over  a  period  of  not  more 
than  five  years,  including  the  present  year  1919,  to  be  financ- 
ed by  the  issue  of  15-year  serial  bonds  or  debentures 

Victoria  county,  Ont.,  will  spend  not  less  than'  $70,000 
for  good  roads'  purposes,  plus  the  government  subsidy.  A 
steam  roller,  stone  crusher  and  several  road  drags  are  to 
be  bought. 

The  county  of  Renfrew,  Ont.,  has  appropriated  $20,000 
for  ■good   roads'  purposes  this  year. 

Victoria  county,  Ont.,  will  ask  the  government  to  desig- 
nate the  road  between  Lindsay  and  Bobcaygeon  as  a  pro- 
vincial-county road,  and  the  road  from  Fenelon  Falls  to 
Bobcaygeon  a  county  road. 

The  council  of  Simcoe  county,  Ont.,  have  appropriated 
$1.')0.000   for   highway   work   for   the   current   year.     The   de- 


cision as  to  the  distribution  of  this  amount  is  left  over  to 
the  June  session.  Last  year  the  total  good  roads'  expendi- 
ture was  $78,866.  Of  this  amount  $34,325  was  used  for 
maintenance  and  repairs,  and  $18,156  for  bridge  construc- 
tion. 

The  council  of  Wellington  county,  Ont.,  has  decided  to 
spend  $25,000  on  Provincial  county  road,  No.  13,  and  will 
spend  from  $75  to  $100  per  mile  on  other  county  roads 
which  are  in  most  need  of  repairs.  The  Council  has-  also 
decided  to  join  the  Ontario  Good  Roads'  Association  and 
will  send  delegates  to  the  Association's  convention,  and  to 
the   Conference  of  County  Road   Superintendents. 

Hon.  S.  J.  Latta,  Minister  of  Highway  for  Saskatche- 
wan, announces  that  experiments  in  the  construction  of 
permanent  highways  capable  of  carrying  heavy  motor  trucks, 
are  to  be  conducted  at  one  or  two  points  in  the  province  dur- 
ing the  coming  summer.  The  purpose  of  these  roads  is  to 
provide  adequate  facilities  for  those  communities  which  arc 
yet  a  long-distance  from  the  railway.  With  this  object  in 
view  the  Highways  Department  is  already  engaged  in  mak- 
ing a  complete  survey  of  all  the  gravel  deposits  in  the  pro- 
vince. 

A  deputation  representing  all  the  mayors  and  councils 
of  the  municipalities,  from  St.  Lambert  to  Dundee,  along 
the  south  shore  of  the  St.  Lawrence  River,  waited  on  Sir 
Lomer  Gouin.  the  Quebec  Premier,  recently,  to  ask  the  as- 
sistance of  the  government  in  the  building  of  a  highway 
along  the  bank  of  the  river  between  these  twcr  places,  to 
connect  up  with  the  state  roads  at  Fort  Covington,  and 
other  parts  of  New  York  State,  and  thus  provide  an  additional 
means  for  New  York  tourists  to  visit  the  province,  at  the 
same  time  enabling  the  agriculturists  of  the  district,  tapped 
by  the  highway,  to  have  better  means  of  inter-communica- 
tion, and  enalile  them  to  get  their  produce  to  market  with 
greater  case 

Lanark  County.  Ont.,  plans  to  spend  close  to  $100,000 
on  highway  work  this  year,  and  a  by-law  to  raise  this  amount 
was  passed  at  a  recent  meeting  of  the  council.  The  esti- 
mates for  the  year  are  as  follows:  Construction,  $30,500; 
Ferguson  Falls  Bridge,  $20,000;  maintenance.  $24,000;  ma- 
chinery, $7,250;  other  equipment.  $1,750;  culverts,  $2,500. 
The  contract  for  the  Ferguson  Falls  bridge  is  to  be  carried 
out  by  the  Ontario  Bridge  Co. 

The  first  work  in  connection  with  the  new  provincial 
highway  from  Toronto  to  Windsor  has  been  commenced  by 
Mr.  R.  S.  Code  and  his  staff,  who  are  surveying  the  mute 
between    Windsor   and    Ingersoll. 

A  l)y-law  has  been  passed  in  Wellington  couniy,  Ont., 
to  raise  $25,000  for  expenditure  on  provincial  county  road. 
No.  13. 

The  council  of  Carleton  county.  *Jnt.,  iias  passed  a  by- 
law providing  for  an  outlay  of  $40,000  on  good  roads'  work 
this  year. 


Obituary 

Mr.  George  Edward  Drummond,  president  of  Drummond, 
McCall  &  Co.,  Ltd..  Montreal,  died  in  London  on  Feb.  17, 
aged  61.  With  Mr.  J.  T.  McCall  he  established  the  firm 
which  bears  their  name  which  at  one  time  were  the  largest 
iron  and  steel  importers  in  Canada;  later  they  became  ex- 
tensive manufacturers. 

Mr.  W.  R.  J.  Hughes,  of  the  plumbing  firm  of  .1.  W. 
Hughes  &  Son,  Montreal,  died  suddenly  while  curling  in 
a  match  for  the  International  Gordoi>  medal.  Mr.  Hughes 
was  a  member  of  the  Montreal  .Association  of  Building  & 
Construction  Industries,  and  was  on  the  committee  appointed 
to  consider  the  building  by-laws  of  Westmount,  particular- 
ly in  relation  to  plumbing  and   heating. 
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Standard  Cost  Accounting  for  Contractor 

IT  is  idle  to  .suppose  that  the  Iniilding  and  construc- 
tion industry  can  be  built  up  successfully  without 
guidance  and  help,  and  this  assistance  can  best  be 
secured  through  co-operation. 
It  will  be  frankly  admitted  that,  while  many  firms 
have  fairly  satisfactory  methods  for  arriving  at  the 
cost  in  labor  and  materials  making  up  their  various 
contracts,  the  allocation  of  working  and  overhead  ex- 
penses to  these  main  items  is  dealt  with  in  a  variety  of 
ways.  It  would  be  beneficial  in  many  ways  if  greater 
uniformity  could  be  secured  in  this  direction. 

Practically  every  contractor  recognizes  the  neces- 
sity of  belonging  to  his  trade  organization,  and  it  is  so 
obviously  the  duty  of  an  efficient  trades'  organization 
to  establish  and  maintain  a  proper  standard  of  value 
for  the  product  of  its  members,  that  this  is  primarily  a 
question  to  be  discussed  in  these  associations. 

A  good  plan  would  seem  to  be  to  select  a  small 
committee  consisting  of  men  who  have  the  reputation 


of  knowing  how  to  handle  figures  and  have  ideas  on 
office  management,  and  also  to  find  a  few  accountants 
who  have  had  practical  experience  in  costing  matters 
in  construction  work.  They  would  be  asked  to  table 
details  of  the  schemes  used  in  their  own  works,  and  in 
a  very  short  time,  it  would  be  found  possible  to  evolve 
from  all  the  data  available  a  model  system  embodying 
the  best  features  of  the  schemes  in  operation. 

With  a  standard  scheme  drafted,  it  codld  be  thor- 
oughly discussed  in  a  general  meeting  and  care  should 
Ite  taken  to  have  it  explained  by  some  one  capable  of 
dealing  with  questions  of  a  practical  character.  When 
the  main  outlines  of  a  standard  scheme  are  accepted, 
there  will  still  remain  the  real  difficulty  of  either  modi- 
fying or  completely  altering  the  costing  arrangements 
now  in  force  in  many  offices  so  as  to  conform  to  it. 

This,  however,  is  not  an  insuperable  difficulty,  pro- 
vided it  can  be  shown  that  the  standard  system  agreed 
upon  would  not  only  render  it  easier  to  arrive  at  a  com- 
mon standard  of  cost  and  therefore  of  charge,  but 
would  be  more  useful  than  the  majority  of  existing 
costing  arrangements  in  focusing  results  more  clearly, 
and  be  helpful  to  the  management  in  showing  where 
waste  in  labour  and  material  might  be  eliminated. 
Special  arrangements  might  be  made  for  teaching 
cosfting  clerks  the  principles  of  accurate  costing  and 
how  to  use  approved  methods. 


Amended  Building  Codes  are  Cost  Reducers 

FOR  some  time  past     Mr.  W.  W.  Pearse,     city 
architect  of  Toronto,  has  been   reviewing  the 
building  by-laws  of  the  city  with  the  idea  of  re- 
lieving the  unnecessary  severity  wherever  pos- 
sible and  bringing  the  code  generally  up  to  date. 

An  important  change  recently  passed  by  the  coun- 
cil is  the  allowable  safe  load  required  in  the  floor  car- 
rying capacity  of  dwellings.  Heretofore  this  has  been 
fixed  at  a  live  load  carrying  capacity  of  50  pounds  per 
square  foot.  The  amendinent  calls  for  a  uniform  safe 
load  capacity  of  40  pounds  per  square  foot. 

This  is  a  step  in  the  right  direction,  and  the  change 
comes  at  a  most  opportune  time,  when  everyone  is  in- 
terested in  the  reduction  of  building  and  construction 
costs. 


Toronto  Feels  the  Scarcity  of  Houses 

THE  newly  organized  Civic  Housing  Committee 
proposes  to  build  from  one  hundred  to  three 
hundred  houses,  and  while  a  few  hundred  more 
will  possibly  be  built  by  private  enterprise  the 
majority  of  these  will  likely  be  outside  the  industrial 
class  in  price. 

Dr.  Hastings,  Toronto's  Medical  Officer  of  Health, 
who  is  in  a  position  to  know  the  condition  of  the  city 
better  than,  possibly,  anyone  else,  states  that  there  is 
an  immediate  need  for  five  thousand  houses.  If  this  is 
the  case,  and  no  doubt  it  is,  we  can  expect  little  relief 
from  the  building  programme  of  the  Civic  Housing 
Committee. 

We  may  expect  an  increase  in  population  in  To- 
ronto of  upwards  of  fifty  thousand  during  1919  and 
unless  an  exceedingly  active  building  campaign  is 
started  immediately,  conditions  are  going  to  be  such 
as  to  develop  a  more  serious  problem  than  obtains  at 
present. 

Instead  of  improving  our  slum  districts,  the  con- 
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gestion  is  going  to  be  greater  and  the  housing  prob- 
lem increasingly  difficult  of  solution. 

One  of  the  chief  difficulties  prevailing  at  present 
is  the  scarcity  of  and  exceedingly  high  rentals  asked 
for,  workmen's  houses.  The  Civic  Housing  Commit- 
tee contemplates  the  erection  of  houses  for  sale  only 
and  while  this  will  bring  some  relief,  the  situation  for 
the  renter  is  serious.  Recently  a  Toronto  workman 
was  asked'  a  rental  of  $38  a  month  for  a  jerry-built, 
six-roomed  house.  Rents  such  as  this  make  it  neces- 
sary for  families  to  double  up  and  thus  add  to  the  con- 
gestion of  the  city,  which,  in  time,  is  likely  to  develop 
other  slum  districts. 

It  appears  to  be  quite  evident  that  the  plans  adopt- 
ed by  the  Civic  Housing  Committee  are  inadequate  to 
meet  the  situation  and  if  a  solution  is  to  be  hoped  for, 
a  much  more  comprehensive  scheme  will  have  to  be 
worked  out. 


Building  Operations  Have  Permanent  Value 

SITORTAr,]<:  of  building     is     indicated     by     high 
rents,  and  an    increasing    demand     for    renting 
property.    While  the  increase  in  building  cost  is 
considerable,  it  is  in  many  cases  not  as  great  as 
that  of  other  commodities  and  with  the  attention  now 
being   given   "to    the    various   housing    schemes,    there 
should  be  considerable  building  activity  this  year. 

Building  operations  do  not  consume  money.  It  is 
simply  passed  from  one  hand  to  another,  remaining  in 
the  national  banking  system,  yet  leaving  in  its  wake, 
when  so  employed,  permanent  wealth  in  the  shape  of 
public  highways,  waterpowers,  railways,  factories, 
mills,  warehouses  and  homes.  These  accomplish- 
ments are  true  monuments  to  the  earning  power  of  so- 
ciety. 


Federal  Building  for  Toronto  a  Certainty 

ACCORDING  to  the  recent  announcement  of 
Ron.  F.  B.  Carvell,  Minister  of  Public  Works, 
preliminary  work  in  connection  with  the  erec- 
tion of  a  new  federal  building  in  Toronto  will 
be  commenced  immediately.  This  building,  which  will 
probably  cost  over  $2,000,000,  will  occupy  the  site  of 
the  present  Custom  House  on  Front  Street  together 
with  the  vacant  land  to  the  west  towards  Bay  St.,  prac- 
tically covering  the  whole  block.  It  will  have  a  fron- 
tage of  500  ft.  and  will  be  five  storeys  in  height.  All 
Government  offices  in  the  city,  with  the  exception  of 
the  Post  Office,  will  be  located  in  it.  As  the  first  step 
in  the  work,  the  Custom  House  will  be  torn  down,  and 
when  the  excavation  of  the  site  is  being  carried  on,  it 
is  proposed  to  get  the  ground  plans  ready.  After  these 
are  completed,  tenders  will  be  called  for  the  founda- 
tion, and  during  its  construction  bids  will  be  received 
for  the  main  building.  In  this  way  things  will  be  kept 
moving  from  the  start. 


Ontario  Housing  Bill  is  Taking  Shape 

THE  Ontario  Housing  Bill  was  given  its  first 
reading  in  the  Legi.slature  last  week.  Sir  Wil- 
liam Hearst,  in  introducing  the  measure,  point- 
ed out  that  it  was  desirable  to  have  it  put 
through  as  soon  as  possible,  in  order  that  the  munici- 
palities might  take  advantage  of  it.  He  explained  that 
no  profit  was  to  be  made  by  the  municipalities  in  loan- 
ing the  money  to  the  individual  or  to  the  housing  com- 
panies. In  cities  of  over  100,000,  the  bill  provides  that 
a  commission  of  five,  not  members  of  the  council,  may 


be  a|)pointed  to  carry  out  its  provisions.  Sudbury  was 
the  first  place  to  pass  the  necessary  by-law  to  comply 
with  the  Act,  and  Windsor  and  Sandwich  have  since- 
taken  similar  action.  About  twenty  municipalitie> 
have  intimated  their  intention  of  coming  under  the 
Act,  and  the  Premier  stated  that  it  was  expected  that 
sixty  would  do  so  this  year. 


Masons'  Section  of  Toronto  Builders'   Ex- 
change Hold  Annual  Meeting 

TMI'2   Masons'   Section  of   the   Toronto   Builders' 
Exchange  at  their  recent  annual  meeeting  had 
a  large  and  enthusiastic  attendance.    The  meet- 
ing opened  with  Mr.  Geo.  Stocker  in  the  chair 
and  Mr.  David  J.  Davidge  acting  as  secretary.  Twenty- 
five  members  were  present. 

Mr.  Herbert  Elgie  presented  a  report  on  the  new 
standard  of  measurement  for  mason  work,  which  was 
discussed  by  the  meeting  and  finaly  passed  on  to  the 
new  executive  for  completion. 

The  officers  elected  for  the  ensuing  year  are  as 
follows:  President,  A.  H.  Dancy;  vice-president,  Geo. 
T.  Gayton ;  treasurer,  Jas.  W.  Hewitt :  representative 
to  Builders'  Exchange  Board  of  Directors,  Chas. 
Wood;  executive  committee,  Herbert  Elgie,  C.  F.  Till, 
and  Geo.  Stocker;  auditors,  J-  Robt.  Page  and  J.  Chalk- 
ley;  arbitration  committee,  H.  Jennings,  C.  W.  Jack- 
son and  J.  Robt.  Page. 

A  hearty  vote  of  thanks  was  extended  to  the  offi- 
cers of  1918  for  the  efficient  manner  in  which  the  busi- 
ness of  the  section  had  been  handled  in  the  past  year. 
This  was  responded  to  by  the  retiring  officers.  Several 
applications  for  membership  were  received  and  favor- 
ably passed  upon. 


Highway  Prospects  in  Quebec 

The  Quebec  Government  has  been  again  urged  to 
build  a  highway  between  Montreal  and  Hull  via  the 
Counties  of  Laval,  Two  Mountains,  Argenteuil,  La- 
belle  and  Ottawa,  on  the  north  shore  of  the  Ottawa 
River.  The  Hon.  J.  A.  Tessier,  Minister  of  Roads, 
states  that  the  Government  has  the  matter  under  con- 
sideration. The  work  will  be  proceeded  with  during 
the  coming  season. 

The  Government  has  also  been  asked  to  build  a 
bridge  from  St.  Anne  de  Bellevue  to  He  Perrot  and 
Vaudreuil,  and  across  the  Ottawa  River  at  Port  For- 
tune. The  Government  is  willing  to  make  a  generous 
contribution  towards  the  cost — $300.000 — of  the  first 
named  bridge,  but  insists  that  the  municipalities  in- 
terested must  bear  a  portion  of  the  expense. 


The  primary  cause  of  the  shameful  surrender 
of  the  German  Fleet  was  the  loss  of  morale  on 
the  part  of  the  personnel.  This  was  brought 
about  by  the  strangling  effect  of  sea  power  on 
sea  communications  and  the  knowledge  gained 
at  Jutland  that  this  power  was  irresistible.  The 
significance  of  this  to  an  Empire  which  is  abso- 
lutely dependent  on  sea  power  for  its  communi- 
cations is  obvious.  The  lesson  to  the  Empire  is 
that  we  should  never  allow  our  sea  power  to  be 
called  into  question.    It  is  our  life  blood. 

(Sgd.)   Jellicoe. 
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Road    Foundations,    Drainage    and    Culverts 


A  Road  is  as  Good  as  its 
age   the    First   Essential  — 

By  George  Hogarth 


Foundation — Proper  Drain- 
Some    Typical    Illustrations 

O.  L.  S.,  M.  E   I.  C.  


I 


N  highway     construction,  it 
is  essential  that  careful  at- 
tention be  given  to  the  foun- 
dation  and   drainage  of  the 
roadway  in  order  to  provide  the 
surface  material  with  that  firm 
and   uniform    support   so   neces- 
sary to  its  life.  A  dry  earth  sub- 
grade,    when    properly     drained 
and  compacted,  is  the  real  foun- 
dation  of  the   road,     and     such 
subgrade,  by  its  strong  and  per- 
manent  support,   materially  les- 
sens the  need  for  thick  and  ex- 
pensive     road      surfacings.      In 
Imany    instances,    this    ideal    condition     of    the    sub- 
jrade     may    be    attained    by    one    or    several    of    the 
Imany     layouts    of    tile    drainage ;    and    any    expen- 


very  often  produce  a  hard  natural  soil  roadway  upon 
which  a  gravel  or  macadam  surface  or  pavement  may  be 
placed ;  and  under  such'  circumstances,  less  gravel  or 
stone  will  be  required  to  produce  a  good  surface  for 
travel. 

While  the  earth  subgrade  in  a  dry  state  will  carry  all 
the  loads  passing  over  the  highway,  it  will  be  found 
that  certain  natural  conditions  render  it  impossible  to 
maintain  this  condition  ;  and  wet  weather  requires  that 


George    Hogarth 


Types  of  under-drainage 

iiture  made  to  drain  away  water  and  render  the  sub- 

jrade  unyielding,  will  always  give  a  splendid  return  in 

Reduced  maintainance    charges.    A  comparatively  small 

jt^xpenditure  for  tile  drains  and  open  side  ditches  will 

*Chief   Engineer     Ontario    Department   of    Highways,    before   the    Good 
Soads   Conference, 


A  good  example  of  "Before  and  After" 

some  other  means  must  be  provided  for  distributing  the 
concentrated  wheel  loads  over  the  subgrade.  To  prop- 
erly distribute  the  wheel  loads,  a  base  or  foundation 
course  is  used  in  the  construction  of  highways.  The 
importance  of  this  foundation  course  to  the  highway 
is  such  that  a  foundation  failure  will  cause  the  surface 
above  it  to  fail. 

The  foundation  course  may  be  gravel,  lield  stone. 


vvs,    Ontario   Highways    Department 
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oversize  stone,  quarry  stone,  Telford,  or  any  existing 
l)avement.  The  lower  course  of  a  macadam  road  when 
built  in  two  courses  is  the  foundation  for  the  upper 
or  wearing  surface.  Under  ordinary  circumstances, 
this  course  is  about  six  inches  in  depth  after  rolling. 
Where  the  subsoil  is  poor,  or  it  is  clesired  to  aid  the 
subdrainage  of  the  roadway,  the  lower  course  may  be 
increased  in  thickijess.  A  Telford  foundation  may  be 
constructed  and  usually  consists  of  stone  6  to  S  inches 
deep,  3  to  8  inches  wide  and  6  to  15  inches  long  laid  on 
edge  and  with  the  longest  dimensions  across  the  road. 


Upper — drainage  of  side  hill  cut 
Lower — drainage    along    car   tracks 


The  spaces  between  the  stones  are 
and  sceeenings  after  which  the  enti 
oughly  rolled. 

Concrete  as  a  foundation  is  used 
and  con.sists  of  crushed  stone,  sand 
proportions  of  one  part  cement  to 
five  parts  crushed  stone. 

Old  macadam  i)avements  may  be 
and  used  as  foundations  for  bitumi 


filled  with  spawls 
re  surface  is  thor- 

for  city  pavements 
and  cement  in  the 
two  parts  sand  to 

cleaned  and  swept 
nous  surfaces  and 


Underdrains :  V-shaped,   Herringbone,   Diagonal 

very  good  results  are  frequently  secured  where  this 
process  is  carried  out. 

Drainage 

For  road  drainage,  porous. tile  or  vitrified  pipe  may 
be  used,  and  a  diameter  of  not  less  than  4  inches  usuaJ- 
ly  gives  good  results'.  A  properly  graded  trench  in 
which  to  lay  the  tile,  is  first  prepared,  and  after  plac- 
ing the  tile  and  covering  or  filling  the  joints,  the  trench 
should  be  backfilled  with  porous  material  such  as 
gravel  or  crushed  stone.  The  entire  purpose  of  such 
tile  is  to  intercept  the  flow  of  ground  water  before  it 
reaches  and  softens  the  subgrade ;  and  in  wet  and  bog- 
gy soils,  such  treatment  will  produce  excellent  results. 
This  particularly  applies  to  a  road  on  a  hillside  or  a 
road  at  the  foot  of  a  slope.  The  flow  of  ground  water 
naturally  tends  to  break  out  at  the  side  of  such  a  road 
and,  unless  checked,  will  produce  such  a  boggy  condi- 
tion that  no  road  can  be  maintained.  Tile  drains  may 
be  placed  in  the  bottom  of  the  side  ditches  of  the  road, 


or  in  the  shoulder  of  the  road,  or  in  some  cases  under 
the  centre  of  the  road ;  and  in  all  instances,  the  trench 
should  be  at  least  three  feet  deej). 

Adetiuate  tile  drainage  prevents  the  heaving  action 
of  frost  removing  the  water  before  damage  can  occur. 


Tile  drain  in  centre  of  road — clay  and  porou>  soils 


A  road  on  a  wet  undrained  bottom  will  always  be 
troublesome  and  expensive  to  maintain  and  it  will  be 
economical  in  the  long  run  to  go  to  considerable  ex- 
pense to  make  the  drainage  of  the  subsoil  as  perfect 
as  possible. 

The  objects  of  underdrainage  are  to  lower  the 
water  level  in  the  soil  and  keep  it  away  from  the  road 
foundations.  The  sun  and  wind  will  dry  the  surface  of 
the  road  but  a  soft  foundation  will  soon  result  in  the 
road  becoming  a  mass  of  mud.  Underdrainage  also 
assists  in  drying  the  ground  rapidly  when  the  frost 
first  comes  out  of  the  ground  in  the  spring.     A  good 


Drainage — One  line  vs.  two  lines  of  tile 

system  of  tile  drainage  as  stated  above  will  also  re- 
move the  underflow  of  ground  water  so  that  ground 
which  is  comparatively  dry  in  the  fall  will  remain  so 
and  not  become  waterlogged  in  the  spring.  Water  is 
frequently  found  to  be  forced  to  the  surface  of  the 
ground  by  pressure  from  water  in  higher  places!  and 
if  this  water  is  not  drawn  of?  by  underdrainage  it  sat- 
urates the  soil  and  rises  as  the  frost  goes  out.  Under- 
drainage not  only  removes  the  water  but  prevents  or 
reducees  the  destructive  efltects  of  frost. 

Open  side  ditches  or  gutters  are  necessary  in  order 
to  receive  and  carry  away  all  water  from  the  surface 
of  the  travelled  roadway  and  the  surrounding  land. 


Macadam  roadway  on  grade  of  i'7r  or  more 

Side  ditches  should  be  of  adequate  depth  and  should 
have  as  great  a  fall  as  i>ossible  to  a  free  and  clear  out- 
let. Crowning  the  roadway  gives  the  transverse  slope 
which  sheds  the  water  to  the  side  ditches.  On  earth 
roads  a  slope  of  one  inch  per  foot  will  be  found  satis- 
factory, while  for  the  macadam  roadway  and  the  high- 
er types  of  pavements  a  flatter  slope  of  from  y%  to  % 
inch  per  foot  is  ample.    For  ea.se  in  construction,  a 
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Effect   of  different  soils  on  tile  drainage 


Road  on  a  hillside,  showing  effect  of  a  line  of 
tile  drain   on  water  level 


Road  in  a  cut  showing  line  of  tile  on  each  side 


side  ditch   cross   section   having  a   bottom   width   the 
same  as  a  drag  scraper  is  economical  as  giving  a  size 
t; which  is  readily  constructed  and  easily  maintained. 

Culverts 

Culverts  should  be  constructed  of  permanent  ma- 
*'terials,  should  be  large  enough  to  take  the  maximum 
fflow  of  water,  should  be  graded  so  as  to  be  self  clean- 
ing and  should  be  long  enough  to  take  the  normal 
i  width  of  the  roadway  section  between  parapets.  The 
[size  of  opening  necessary  may  be  determined  usually 
[by  a  close  examination  on  the  ground  and  after  mak- 
fmg  enquiries  as  to  the  greatest  flow  of  water  to  be 
[expected.  In  using  pipe  for  culverts,  it  is  not  advis- 
lable  to  use  a  smaller  diameter  than  12,  or  better,  18 


Views  of  catch  basin 

finches,   because   of   the   liability   of   the   smaller   sized 

'pipes  to  choke  up  quickly. 

Culverts  are  required  to  support  the  weight  of  the 
materials  covering  them  and  also  the  weight  of  any 
superimposed  loads.  Water  freezing  in  the  culverts 
may  also  cause  heavy  expansive  forces  tending  to  burst 
or  crack  the  walls  of  the  culvert. 

The  usual  materials  used  for  pipe  culverts  are,  vit- 
rified clay,  reinforced  concrete,  corrugated  iron,  or  cast 
iron.     All  pipes  should  be  laid  on  a  firm  bedding  and 


I 


may  be  of  the  box  type,  or  bridge,  or  arch,  depending 
on  the  span.  Spans  of  2  feet  to  16  or  18  feet  may  have 
a  flat  slab  top  with  vertical  sidewalls  as  the  forms  for 
such  construction  are  rapidly  framed  at  small  expense. 
The  reinforcing  of  the  slab  may  be  composed  of  any 
of  the  usual  forms  of  concrete  reinforcing  steel  such 
as  bars,  rods,  expanded  metal  or  wire.    Where  the  span 


ROMAN     ROAD. 

APPIAN   WAV 
III  B.C. 
lO'-O"    TO     20'- O"  


/  15"  broken  5tone    mixed   with    lime    mortar 

Irregular  stones,  from  3'to7'sbuare, 
jointed  and  bedded  in   lime  mortar. 


is  over  18  feet,  it  is  advisable  that  reinforced  concrete 
beams  or  steel  beams  be  used  to  support  the  reinforced 
concrete  roadway  slab.  The  roadway  slab  where  not 
carrying  a  fill  is  usually  constructed  from  6j^  to  7}^ 
inches  in  thickness  depending  on  the  spacing  of  the 
supports,  and  a  richer  mix  of  concrete  is  used  to  give 
a  greater  resistance  to  wear. 

The  location  of  culverts  is  a  matter  requiring  care- 
ful judgment  and  it  is  often  found  that  they  are  built 
and  maintained  where  unnecessary.  To  secure  proper 
benefit  from  a  culvert,  the  water  carried  across  the 
road  should  be  carried  from  the  end  of  the  culvert  di- 
rectly away  from  the  road.  Water  may  be  carried 
along  a  road  wherever  the  volume  is  not  sufficient  to 
cause  washing  and  scour. 


Double  Track  Roadway 

the  backfilling  carefully  tamped  around  and  over  the 
pipe.  Headwalls  at  each  end  of  the  pipe  should  be 
constructed  in  every  case  to  prevent  the  scouring  ac- 
tion of  the  water  washing  away  the  supporting  soil. 
Frost  action  may  afifect  the  headwell,  and,  for  that 
reason,  the  foundation  should  go  to  a  sufficient  depth 
to  reach  below  the  usual  depth  to  which  frost  pene- 
trates. Headwalls  should  also  be  long  enough  to  pre- 
vent the  earth  falling  around  their  ends  and  blocking 
the  channel  to  the  pipe. 

Culverts  having  an  opening  of  2  feet  and  upwards 
in  width  are  usually  l)uilt  of  reinforced  concrete  and 


Some  Halifax  Bridges 

IN  connection  with  the  Ocean  Terminals,  the  Cook 
Construction  and  Wheaton  Bros,  have  constructed 
in  Halifax  12  bridges  and  two  subways,  the' former 
-  being  fine,  types  of  reinforced  concrete  work 
These  bridges  cross  the  government  railway  lines ; 
they  were  commenced  in  July,  1916,  and  completed  in 
November,  1917.  The  railway  lines  will  give  access 
to  the  Ocean  Terminals,  and  are  cut  through  solid  rock, 
the  cuttings  being  from  20  to  65  ft.  deep.  There  are 
no  grade  crossings,  these  being  avoided  either  by  the 
bridges  or  the  subways.  The  bridges  are  very  hand- 
some structures  of  the  solid  panel  and  open  dado 
types ;  Young  Avenue  and  Tower  Road  being  of  the 
balustrade  type  of  handrails.  The  concrete  surface 
was  tooled  finished  with  Berg  rotary  surfacers  and 
bush  hammers.  The  foundations  are  on  solid  rock.  The 
roads  are  macadamised  and  the  side  walks  are  of  con- 
crete. The  lighting  is  by  electricity,  lamps  being 
mounted  on  four  corner  pilasters. 
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Build    Permanent    Road    Surfaces 

A  Detailed  Analysis  of  the  Methods  of   Constructing  the  Various  Types 
of  Surface — Importance  of    Properly  Gauging  Amount  of  Future  Traffic 

By  R.  Crawford  Muir,  A.M.E.I.C,  A.M.I.M.E.'    


T 


Mr.    R.    C.    Muir 


1 1 1'.Rliis  a  great  variety 
of  road  surfacings.    The 
chief  permanent    surfac- 
ings for  highways    and 
r'lra'  roads  n^ay  \,c  classified  as 
follows:    Bituminous  Macadam 
(penetration  method),  Bitumin- 
ous Coucrcti." :  Cement  Concrete 
and  Brick.  I  speak  merely  of  the 
surfacings  used    in  rural    road 
work  and  not  of  f'e  more  ex- 
])ensive  pavMig  used  in  cities. 

At  the  outset  let  it  be  said 
tlia*^  tlK  ^vord  permanent  as  em- 
bodied in  the  title  of  this  paper 
lis  rather  misleading  and  is  not  always  appreciated  by 
the  tax-payer.  There  is  no  permanent  road  surface 
in  the  full  sense  of  the  word.  Traffic  and  other  causes 
will  destroy  any  kind  of  road  .surface,  and  adequate 
provision  must  therefore  be  provided  for  the  upkeep  of 
the  surface. 

When  the  traffic  is  too  heavy  for  water-bound  mac- 
adam more  permanent  types  of  road  surfacings  be- 
come necessary. 

The  desirability  of  changing  from  the  water-bound 
macadam  road  was  brought  about  unquestionably  by 
the  action  of  increasing  motor  traffic.  The  earliest  en- 
deavors to  meet  some  of  the  difficulties  were  by  apply- 
ing a  surface  treatment  of  oil  or  tar  to  the  existing 
surface.  This  in  some  cases  had  satisfactory  results, 
but  with  the  advent  of  the  motor  truck  .something  more 
substantial  had  to  be  laid. 

BITUMINOUS  MACADAM 

A  bituminous  macadam  .surface  consists  of  broken 
stone  and  bituminous  materials  incorporated  together 
by  penetration  methods.  Formerly  this  form  of  con- 
struction was  simply  called  jienetration  macadam. 

The  bituminous  material,  hereinafter  called  binder, 
used  in  this  surface  may  be  either  asphalt  or  refined 
tar. 

This  type  of  surfacing  is  laid  on  an  old  macadam 
road,  and  occasionally  on  a  newly  constructed  macad- 
am road ;  sometimes  a  cement  concrete  foundation  is 
used. 

The  subgrade  or  foundation  should  be  prepared 
with  the  greatest  of  care.  Adecjuate  drainage  and  a 
thoroughly  compacted  subgrade  are  essential  for  all 
types  of  surfacing.  Improper  foundations  have  been 
the  source  of  many  failures  of  various  types  of  surfaces. 

Foundation 

If  the  surface  is  to  be  laid  on  an  old  macadam  road, 
which  requires  reshaping,  the  existing  surface  should 
be  scarified  to  the  desired  depth  and  sufficient  new 
stone  added  to  bring  the  surface  to  the  required  grade. 
Should  the  existing  road  surface  be  in  a  uniform  condi- 
tion, scarifying  will  not  be  necessary,  but  the  surface 
must  be  thoroughly  swept  and  cleaned,  all  fine  mater- 

•Assistant  Engineer,  Department  of  Public  Highways  of  Ontario,  he- 
fore   Ontario  Good   Roads   Conference. 


ial  that  is  caked  on  the  surface  should  be  loosened  and 
removed.    The  coarse  stone  should  be  exposed,  .so  that 

the  l)ituminous  binder  may  adhere  well. 

Base  Course 

If  the  base  course  is  to  be  comjiosed  of  crushed 
stone  as  in  a  water-bound  macadam  road,  the  thickness 
of  same  will  depend  on  the  strength  of  the  foundation 
or  subgrade.  This  course  should  be  thoroughly  com- 
pacted and  well  filled  with  stone  screenings  or  coarse 
sand.  The  filling  of  this  course  is  mo.st  important.  It 
is  essential  that  there  shall  be  no  voids  to  absorb  the 
bituminous  binder  or  to  allow  the  subgrade  material  to 
w'ork  u])  into  the  base.  Any  surplus  material' used  for 
filling  is  swept  off  before  ajjplying  the  top  course. 

Wearing  Course 

On  the  prepared  base,  the  stone  for  the  top  or  wear- 
ing surface  is  spread.  Care  must  be  taken  to  obtain 
a  uniform  distribution  of  the  stone.  An  uneven  dens- 
ity is  the  cause  of  many  failures  in  this  type  of  surfac- 
ing. 

The  size  of  stone  used  is  usually  of  a  size  that  will 
be  retained  on  a  1-inch  opening  and  pass  2j.'^-inch  open- 
ing. This  may  be  varied  to  suit  the  qualities  of  the 
stone.  The  point  is  that  a  wide  variation  in  size  of  the 
stone  causes  an  irregular  delivery ;  one  load  may  run 
all  fine  and  the  next  load  all  coarse  stone.  This  con- 
dition is  detrimental  to  the  surface  of  the  road.  The 
stone  must  be  absolutely  clean  and  free  from  dust. 
Dirty  stone  will  never  produce  a  good  bituminous 
macadam  surface. 

The  layer  of  stone  should  be  spread  to  such  a  depth 
that  after  rolling  it  will  have  a  thickness  of  3  inches. 
This  course  is  rolled  dry  until  the  stones  have  become 
firmly  keyed  together.  At  the  same  time  it  must  be 
open  enough  to  admit  the  bituminous  binder.  Care 
must  be  exercised  in  rolling  this  course;  fretjuently  in 
rolling,  the  stones  are  crushed  thereby  jjreventing  the 
binder  to  penetrate. 

Applying  the  Binder 

On  this  firm,  but  ojjen  surface,  the  bituminous  bin- 
der is  applied  at  the  rate  of  lyi  gallons  to  the  square 
yard  by  means  of  a  ])ressure  distributor  at  a  temper- 
ature of  approximately  250  deg.  I",  the  binder  being 
ap|)lied  in  the  form  of  a  sjiray.  These  distributors  h.ive 
wiiccls  witli  tires  of  sufficient  width  not  t"  make  any 
apii!eciable  rut  m  the  surface  of  the  road. 

Like  the  stone,  the  binder  must  be  spread  with  ab- 
solrt.-  uniformity.  'i"he  object  is  to  penetrate  the  wear- 
ing "ourse  to  a  dejjth  of  3  inches.  It  will  avail  little  if 
the  average  of  two  yards  is  correct,  with  one  yard  con- 
taining almo.st  all  the  binder  and  the  other  hardly  any. 
r.t.iy  square  yard  should  be  like  every  other  square 
yard.    Tlie  spaces  between  the  .stones  .should  show. 

Covering  of  Stone  Chippings  and  Rolling 

After  the  binder  is  ap]>lied,  a  laj'er  of  stone  chii)- 
[)ings  is  sjjread  over  the  surface  and  the  road  rolled 
there'by  forcing  some  of  the  stone  chippings  into  the 


March   5,  1919 


THE    CONTRACT    RECORD 


201 


interstices.     The   stone  chippings  must  be   free   from 

dust. 

Seal  Coat 
After  this  surface  has  been  swept  clean  of  all  un- 

cemented  stone  chippings  and  dust,  a  seal  coat  of  hot 

bituminous  binder  is  applied  at  the  rate  of  1-3  gallon 
;to  the  sc|uare  yard.  It  is  imi)ortant  that  the  surface 
imust  be  free  from  dust  before  applying  this  seal  coat; 
[M  not,  then  the  bituminous  material  will  peal  off.  The 

seal  coat  is  then  covered  with  dry  dustless  stone  chip- 
•pings  or  pea  gravel  and  again  rolled.     The  rolling  is 

continued   until   a  smooth   surface   is   produced.     The 

road  is  then  opened  to  traffic. 

Crown 

The  cross  fall  given  to  this  type  of  surfacing  is  H- 
[inch  to  the  foot. 

Bituminous  Sand-Grout  Surfacing 

The  bituminous  sand-grout  surface  has  not  been 
Ideveloped  in  this  country,  but  from  the  standpoint  of 
!a  low  cost  urban  road  it  is  verv  interesting. 


This  type  of  surfacing  has  been  u.'^ed  in  Britain  and 
in  the  State  of  Massachussetts  with  very  satisfactory 
results. 

.The  method  of  construction  is  similar  to  bituminous 
macadam,  already  explained,  with  the  exception,  that 
sand  is  mixed  with  the  bituminous  binder. 

A  few  years  ago  the  writer  constructed  this  type  of 
surfacing  on  a  short  stretch  of  road  and  the  method 
of  construction  was  briefly  as  follows : — 

The  existing  macadam  road  surface  was  thoroughly 
swept  before  applying  the  crushed  stone  of  a  size  pass- 
ing a  2^-inch  opening  and  retained  on  a  l^^-inch 
opening;  this  was  rolled  until  the  stones  had  keyed  to- 
gether. 

The  sand,  which  was  very  fine  and  clean,  was  dried 
and  heated.  The  tar  was  heated  in  a  large  kettle.  A 
trough,  about  2  feet  deep,  was  used  for  mixing  the  tar 
and  the  sand,  the  matrix  being  well  agitated.  The 
trough  was  mounted  on  wheels  and  was  moved  as  the 
work  progressed.    At  one  end  of  the  trough  was  a  pipe 


Fig.  1 — The  Story  of  Road  Making:  Ho.  1,  scarifying  existing  surface;  No.  t.  preparing  scarifieci  surface;  No.  3.  n-.acadam  base  ready  to  receive 
paint  binder  coat;  No.  4,  applying  binder  coat;  No.  6.  dumping  hot  mixture;  No.  6.  shovelling  and  raking  hot  mixture;  No.  7,  10-ton  roller; 
No.  8,  applying  seal  coat  of  hot  asphalt  cement;  No.  9,  applying  hot  sand  after  seal  coat;  No.  10,  rolling  finished  surface;  No.  11.  finished 
road;    No.    12,    mixing   plant,   showing  elevators   for   conveying   mineral  aggregate  to  the  drier. 
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outlet  and  a  valve  through  which  the  matrix  flowed 
into  the  pouring  cans. 

The  liand  pouring  method  was  adopted  in  applying 
the  matrix  to  the  road  surface.  The  quantity  of  ma- 
trix used  was  approximately  2j4  gallons  to  the  square 
yard  at  a  temperature  of  api)roximately  2CX)  deg.  F. 
After  the  application  of  the  binder,  a  thin  covering  of 
stone  chippings  w^s  spread  over  the  surface  and  the 
surface  rolled  with  a  12-ton  roller.  The  surplus  stone 
chippings  were  then  swept  of?  and  a  seal  coat  of  hot 
tar  was  spread  over  the  surface,  which  was  covered 
with  stone  chippings  and  thoroughly  rolled. 

BITUMINOUS   CONCRETE   SURFACES 

Bituminous  concrete  surfaces  differ  chiefly  in  the 
character  of  the  mineral  aggregate  and  the  bituminous 


Mineral  agg'te  passing  4-mesh  . .  8  to  22  per  cent. 
Mineeal  agg'te  passing  2-mesh  not  over  10  per  cent. 

The  sieves  are  to  be  used  in  the  order  named. 

Asphaltic  concrete  is  the  name  given  to  a  paving 
mixture  composed  of  graded  stone,  sand  and  mineral 
dust,  which  is  cemented  together  by  an  asi)halt  cem- 
ent. 

The  stability  of  an  asphaltic  concrete  surface  de- 
pends upon  the  .grading  of  the  mineral  aggregate. 

Binder  Coat 
When  the  base  has  been  prepared  a  paint  binder 
coat  of  hot  asphalt  cement  is  ap])lied  to  the  surface,  at 
the  rate  of  approximately  one-half  gallon  to  the  square 
yard,  so  as  to  i)ermit  a  bond  with  the  hot  surface  mix- 
ture.   This  is  essential  on  any  kind  of  foundation,  but 


A. 


Fig.  2 — Cement  Concrete  Road  under  construction.  View  shows  mixer, 
template  for  striking  to  desired  shape  and  steel  side  forms  for  hold- 
ing  concrete   in   place. 


Fig.   3 — Bituminous    Macadam — Spraying    bi- 
tuminous  binder   under    pressure 


binder  of  which  the  surface  is  composed.  These  surfac- 
es may  be  divided  into  the  following  two  classes  based 
upon  the  nature  of  the  mineral  aggregate. 

Class  No.  1.  Mineral  aggregates  composed  of 
crushed  stone  either  alone  or  mixed  with  sand. 

(a)  One  size  of  crusher-run  stone. 

(b)Combinations  of  one  size  crusher-run  stone  and 
fine  mineral  matter,  such  as  sand  or  stone  screenings. 

(c)  Graded  aggregates  of  crushed  stone  either  alone 
or  mixed  with  other  material  matter. 

Class  No.  2.  Mineral  aggregate  composed  of  gravel, 
slag  or  shells. 

The  bituminous  binders  used  in  the  construction 
of  bituminous  concrete  surfaces  are  asphalt  and  refined 
tar. 

Like  a  bituminous  macadam  surface,  already  ex- 
plained, bituminous  concrete  surfaces  can  be  laid  on 
an  old  macadam  road,  new  macadam  road  or  on  a  cem- 
ent concrete  foundation. 

Asphalt  Concrete 

The  type  of  surfacing  usually  constructed  is  called 
asphaltic  concrete  and  it  is  such  a  type  that  will  be 
discussed  in  this  paper.  "The  mineral  aggregate  all 
passes  a  1  j4-i"ch  opening  and  is  so  graded  as  not  to  in- 
fringe any  patents.  The  type  of  surfacing  generally 
constructed  is  under  the  following  specification  known 
as  the  Topeka  specifications : 

Bitumen 7  to  11  per  cent. 

Mineral  agg'te  passing  200-mesh  ..  5  to  11  ])er  cent. 
Mineral  agg'te  passing  40-mesh  ..18  to  30  per  cent. 
Mineral  agg'te  passing  10-mesh    ..25  to  55  per  cent. 


all  surplus  dust  must  be  removed  before  applying  the 
binder  coat.  The  binder  coat  is  applied  immediately 
ahead  of  the  laying  of  the  surface  mixture. 

Mixing  and  Laying 

The  materials  comprising  the  wearing  surface  are 
heated  and  mixed  in  a  standard  paving  mixing  plant. 
This  plant  consists  of  a  rotary  drier  in  which  the  min- 
eral aggregate  is  dried  and  heated ;  two  compartment 
storage  bins,  one  for  sand  and  the  other  for  stone ; 
there  are  also  three  melting  tanks  for  the  asphalt,  ar- 
ranged for  air  agitation.  There  are  two  elevators  to 
feed  the  mineral  aggregate  to  the  drier,  one  for  stone 
and  one  for  .sand,  also  an  elevator  from  the  drier  to  the 
bin.  The  mineral  aggregate  is  weighed  on  a  two  beam 
scale,  so  that  the  stone  and  sand  can  be  weighed  sep- 
arately, and  the  asphalt  weigh  bucket  is  on  a  single 
beam  scale. 

The  materials  are  mixed  in  the  following  manner: 
The  mineral  aggregate  is  drawn  into  the  measuring 
box  at  the  desired  weight ;  from  there  it  is  discharged 
into  the  mixer.  The  asphalt  cement  is  then  added  and 
thoroughly  mixed,  the  filler  being  added  while  the 
mixing  is  in  process.  From  the  mixer  the  mixture  is 
dumped   into  a  wagon   which   is  directly   underneath. 

The  filler,  which  is  generally  limestone  dust,  plays 
a  very  important  part  in  the  mixture;  the  denser  the 
filler,  the  denser  and  more  stable  the  mixture  or  wear- 
ing surface. 

The  mixture  is  hauled  to  the  road  in  the  usual 
spreading  wagons,  dumped  on  the  foundation  at  a  tem- 
perature of  approximately  300  deg.  F.   and  deposited 
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is  then  spread  by  hot 
care  being  taken  that 
form  consistency  and 

raking  operation,  the 
roller.  The  rolling 
are  seen  on  the  sur- 
securing  a  union  be- 
the  base.  The  wheels 
the  mixture  from  ad- 
generally  compacted 


in  place  by  means  of  shovels.    It 
iron  rakes  to  the  desired  depth, 
all  lumps  are  broken  and  a  uni 
grade  obtained.  . 

As  soon  as  possible  after  the 
mixture  is  rolled  with  a  10-ton 
should  continue  until  no  marks 
face.  The  heavy  rolling  aids  in 
tween  the  wearing  surface  and 
of  the  roller  are  oiled  to  prevent 
hering  to  them.  The  surface  is 
to  a  thickness  of  2  inches. 

Seal  Coat 
After  the  rolling  is  completed,  a  seal  coat  of  hot 
asphalt  cement  is  spread  over  the  surface  at  approxi- 
mately 1-3  gallon  to  the  square  yard,  this  is  immediate- 
ly covered  with  hot  sand  or  dry  dustless  stone  screen- 
ings. The  surface  is  then  rolled  and  left  to  cool  before 
allowing  the  traffic  on  it. 

CEMENT  CONCRETE  SURFACE 

There  are  two  general  types  of  concrete  road, 
known  as  the  one-course  and  the  two-course.  The 
former  consists  of  one  course  of  concrete,  all  of  which 
is  mixed  in  the  same  proportion  and  composed  of  the 
same  kind  of  materials,  while  the  latter  consists  of  two 
courses  of  concrete,  mixed  in  different  proportions  and 
containing  different  sizes  and  kinds  of  aggregates. 

The  one-course  type  is  that  usually  constructed  and 
is  the  one  that  will  be  discussed  here.  It  possess- 
es the  advantages  that  there  is  no  possibility  for  the 
top  course  to  separate  ffom  the  rest  of  the  road,  and 
that  the  resistance  to  wear  is  uniform  throughout  the 
life  of  the  road. 

However,  local  conditions  may  justify  the  two- 
course  type.  For  example,  if  the  only  materials  local- 
ly available  for  the  mineral  aggregate  are  of  inferior 


Subgrade     ■ 

In  preparing  the  subgrade  for  a  concrete  surface, 
the  features  -which  should  receive  primary  considera- 
tion are  (1)  adequate  drainage  (2)  firmness  and  (3) 
uniformity  in  grade  and  cross-section. 

The  cross-section  of  the  subgrade  may  be  either 
flat  or  shaped  to  the  crown  of  the  finished  road.  The 
flat  cross-section  involves  the  use  of  a  slight  addition- 
al quantity  of  concrete  but  gives  an  increased  thick- 
ness at  the  centre,  where  the  maximum  strength  is  re- 
quired.    A  flat  subgrade  is  generally  recommended. 

Soil  conditions  are  sometimes  such  as  to  make  the 
use  of  a  sub-base  desirable.  A  subgrade  which  does 
not  compact  readily  under  the  roller  or  which  cannot 
be  effectively  drained  at  a  rea.sonable  cost,  should  have 
a  sub-base  constructed  of  gravel,  crushed  stone  or 
cinders. 

Forms 

Side  forms  which  control  the  placing  of  the  con- 
crete should  be  securely  held  in  place  by  means  of 
stakes.  Ordinarily  the  forms  may  consist  of  2j^-inch 
planks  having  a  width  equal  to  the  thickness  of  the 
road,  but  for  long  stretches  of  work  steel  forms  are  to 
be  preferred.  The  forms  must  be  kept  to  a  true  align- 
ment, the  ends  of  the  different  sections,  therefore, 
should  be  fastened  or  held  firmly  in  place  in  order  to 
prevent  displacement  of  the  concrete. 

Mixing  and  Placing 

The  fine  and  coarse  aggregate  are  piled  on  opposite 
sides  of  the  subgrade  and  kept  separate  and  in  such 
quantitieis  that  unnecessary  labor  and  time  will  not 
be  required  to  wheel  the  materials  long  distances  to 
the  mixer.  The  cement  is  piled  on  boards  and  along 
the  shoulder  of  the  road  and  sheltered  from  the  wea- 
ther. 

The  materials  used  in  concrete  roads  should  be  of 


Fip;.   4 — Cement   Concrete   Roadway   Completed 

quality,  it  might  be  more  economical  to  use  them  ■  in 
the  lower  course  of  a  two-course  type  and  import  the 
aggregate  for  the  top  or  wearing  course  than  to  em- 
ploy the  one-course  type  and  import  all  the  aggregate. 

In  the  case  of  two-course  roads,  it  is  important  that 
the  top  course  be  placed  before  the  concrete  in  the 
bottom  course  has  taken  its  initial  set. 

The  bottom  course  is  usually  mixed  in  the  propor- 
tions of  1  part  of  cement  to  2  parts  of  sand  to  4  parts 
of  crushed  stone  and  laid  at  a  dej^th  of  4  inches.  The 
top  or  wearing  course  is  mixed  in  the  proportions  of 
1  part  of  cement  to  V/z  parts  of  sand  to  3  parts  of 
crushed  stone  and  laid  at  a  depth  of  3  inches. 


Fig.    S — Cement    Concrete    Road — Finishing 
with  wooden   float  from   bridge 

good  quality  and  clean  in  every  respect.     This  is  ab- 
solutely essential. 

The  materials  are  mixed  in  a  standard  mechanical 
mixer  in  the  proportions  of  1  part  cement  to  lyi  parts 
of  sand  to  3  parts  of  crushed  stone. 

The  greatest  care  should  be  taken  in  placing  the 
concrete  to  insure  a  uniform  texture  of  the  surface. 
The  concrete  must  not  be  mixed  too  wet,  or  separation 
of  the  aggregates  will  occur  when  the  concrete  is  de- 
posited. 

Finishing 

After  the  surface  has  been  struck  off  to  the  desired 
shapeby  means  of  a  template,  it  is  finished  with  a  wood 
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float,  the  men  vvorkhig  from  a  l:)rid}i;e  which  s])aiis  the 
road.  The  templates  or  strike  board  is  drawn  along  the 
side  forms. 

In  place  of  finishing  with  the  wooden  floats,  the 
most  recent  practice  is  to  use  a  roller  and  belt  method. 
This  method  involves  the  rolling  of  the  concrete  after 
it  has  been  struck  off,  by  means  of  a  metal  roller 
weighing  approximately  100  lbs.  On  narrow  roadways, 
the  roller  is  operated  from  one  side  of  the  road.  On 
wide  roadways,  bails  are  attached  to  the  roller  to 
which  a  rope  is  attached  and  the  roller  pulled  across 
the  road.  The  roller  is  operated  at  an  angle  with  the 
centre  line  of  the  road  so  that  it  advances  along  the 
surface  after  each  time  across. 

After  the  rolling,  the  concrete  .surface  is  finished 
by  two  applications  of  a  belt  made  of  canvas  or  rub- 
ber belting  not  less  than  6  inches  wide.  The  belt  is 
applied  with  a  combined  crosswise  and  longitudinal 
motion. 

Curing 

Concrete  that  dries  out  is  much  inferior  to  concrete 
that  is  kept  moist  and  sets  properly  and  therefore  it  is 
necessary  to  protect  the  surface  from  drying  and 
furnish  plenty  of  water  for  the  setting. 

As  soon  as  the  concrete  has  been  floated  and  finish- 


Fig.  6 — Laying  brick  on  sand  cushion  on  B  in.  concrete  base 

ed  it  is  covered  with  canvas  and  after  the  concrete  has 
set  sufiticiently,  it  is  covered  with  about  2  inches  of 
loam ;  this  is  kept  moist  for  10  to  14  days,  when  the 
loam  is  removed. 

Joints 

It  is  customary  to  prcjvide  transverse  joints  at  reg- 
ular intervals  in  concrete  roadways,  to  prevent  irregu- 
lar cracks.  Concrete  contracts  and  expands  with 
changes  in  temperature  and  also  with  changes  in  its 
moisture  content. 

The  practice  is  to  place  expansion  joints  at  inter- 
vals of  25  to  50  feet.  These  joints  are  from  14.  to  ^- 
inch  wide.  Steel  plates  have  been  used  extensively 
for  these  joints,  but  experience  seems  to  indicate  that 
the  metal  plate  is  unnecessary.  A  prepared  elastic  felt 
is  now  used  for  the  purpose. 

Reinforcement 

Reinforcement  of  some  kind  is  recommended  for 
concrete  roads  for  the  purpose  of  preventing  cracks  and 
to  distribute  the  stresses  due  to  temperature  and  mois- 
ture. Wire  mesh  or  expanded  metal  is  usually  used. 
Where  bad  foundations  are  encountered,  reinforcing 
is  nece.'isary  to  care  for  these  conditions. 

Crown 

The  cross  fall  given  to  a  cement  concrete  road  is 
usually  1-96  of  the  width. 


BRICK  SURFACING 

This  tyi>e  of  surface  is  mcjstly  laid  on  a  cement  con- 
crete foundation.  There  are  two  kinds  of  brick  used, 
the  repressed  brick  and  the  wire-cut  lug  brick.  The 
wire-cut  lug  brick  is  the  most  extensively  used. 

It  is  extensively  used  on  very  steep  grades,  for  such 
there  is  a  special  hill  side  brick  manufactured. 

Sand-Mortar  Cushion 
.  Formerly  the  brick  were  laid  on  a  sand  cushion, 
\y2  inches  thick  on  the  top  of  the  concrete  base,  but 
on  account  of  the  vibration  from  traffic  tending  to  shift 
the  sand  cushion  a  mortar  composed  of  1  part  of  ce- 
ment to  3  ])arts  of  sand  is  now  used  as  a  cushion. 

The  sand  and  cement  are  mixed  dry  and  spread  on 
the  concrete  foundation  at  a  depth  of  1  inch  and  levell- 
ed by  means  of  a  tem])late. 

On  this  cushion  the  brick  are  laid  at  right  angles  to 
the  curb  with  the  best  face  U])  and  the  lugs  all  in  the 
same  direction.  After  five  or  six  rows  have  been  plac- 
ed, they  are  closed  up  by  driving  with  a  maul.  This  is 
done  to  make  the  cross-joints  as  close  as  the  lugs  will 
permit. 

After  the  brick  have  been  laid,  the  surface  is  clean- 
ed and  all  defective  brick  replaced  with  good  brick. 

The  brick  are  then  rolled  with  a  roller  weighing 
2  to  4  tons,  thereby  bringing  the.  brick  to  a  true  sur- 
face. 

The  surface  is  then  lightly  sprinkled  and  the  water 
penetrates  the  cushion  in  sufficient  quantities  to 
cau.'^e  the  cement  to  set. 

A  cement  grout  filler  is  used  for  filling  the  joints 
between  the  brick  thereby  uniting  the  surface  into  a 
monolithic  layer. 

The  filler  is  composed  of  1  part  of  cement  to  1  i)art 
of  sand  and  is  mixed  dry,  then  water  is  added  thus 
forming  a  li([uid  mixture  of  the  consistency  of  thin 
cream.  This  mixture  is  spread  over  the  surface  and 
l)ruslied  iiito  the  joints  by  means  of  squeegees  and 
brooms. 

In  place  of  laying  the  brick  on  a  sand  or  sand  and 
uKjrtar  cushion,  the  latest  practice  is  to  laj'  the  brick 
directly  on  a  freshly  placed  concrete  base  and  roll  the 
brick  to  bed  them  in  the  concrete  before  it  takes  a  set. 

Conclusion 
The  chief  points  which  should  determine  the  selec- 
tion of  a  type  of  surface  are : 

(1)  The  volume  and  nature  of  the  traffic  over  the 
road. 

(2)  Conditions  incident  to  the  location  of  the  road; 
including  the  character  of  the  adjacent  land  and  im- 
provements ;  the  character  of  the  foundations ;  the  ex- 
isting grades ;  the  climatic  conditions ;  and  the  cost 
and  availablity  of  materials. 

The  volume  and  nature  of  traffic — not  the  present 
traffic,  but  the  traffic  after  improvement — is  the  most 
essential  point.  This  must  necessarily  be  approximate- 
ly estimated  and  due  allowance  should  be  made  for  in- 
crease during  the  life  of  the  road. 

The  conditions  necessary  to  produce  a  good  sur- 
face are : 

(1)  Proper  sub-drainage. 

(2)  A  stable  foundation. 

(3)  A  high  grade  and  uniform  mineral  aggregate. 

(4)  The  road  prepared  and  laid  in  the  proper  man- 
ner. 

The  above  conditions  are  not  easy  to  obtain,  yet 
if  anyone  of  them  is  neglected  the  life  of  the  road  is 
greatly  shortened. 
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New  Filtration  Plant  at  Lindsay,  Ont. 

Chemical  Dissolver  for  Alum  Solution  Proves  Highly  Successful 


THE  water  filtration  plant  recently  installed  for 
the  Board  of  Water  Commissioners  at  Lindsay, 
Ontario,  is  one  of  the  most  up-to-date  plants 
of  its  kind  on  the  continent.  The  plant  is  locat- 
ed at  the  foot  of  Mary  St.,  on  the  west  side  of  the 
River  Scugog,  and  at  a  point  which  gives  no  possible 
chance  for  sewage  to  enter  the  river.  The  only  water 
that  enters  the  Scugog,  south  of  Lindsay,  is  that  which 
flows  down  the  small  spring  creeks  in  the  early  sum- 
mer and  that  which  comes  from  tile  drains  laid  down 
by  farmers,  which  are  very  few.  The  latter  carry  no 
deleterious  germs  as  the  water  is  well  filtered  coming 
through  the  soil. 

There  are  several  novel  and  interesting  features 
about  the  design  of  the  system  which  make  it  quite 
different  from  the  usual  filtration  plant. 

Ozone  Treatment  Discussed 

Delving  lightly  into  history,  it  may  be  said  that 
previous  to  the  installation  of  the  new  filters,  Lindsay 
had  the  only  municipal   waterworks  plant  in  Canada 


for  the  treatment  of  the  public  water  supply  with 
ozone. 

Briefly  described,  the  old  plant  consisted  of  three 
roughing  filters  of  the  gravity  type  into  which  the 
water  flowed  by  gravity  from  the  Scugog  River  and 
from  which  it  was  carried  to  a  part  of  the  main  suction 
well  where  it  was  treated  with  ozone.  The  roughing 
filters  contained  about  two  feet  of  sand  and  were 
equipped  with  the  usual  sand  valves,  manifold  and 
wash  water  troughs. 

Without  entering  into  any  discussion  of  the  rela- 
tive advantages  of  the  ozone  treatment  of  water  and 
filtration  through  sand,  suffice  it  to  say  that  sufficient 
information  was  obtained  to  warrant  the  Water  Com- 
missioners in  abandoning  the  ozone  plant  and  instal- 
ling mechanical  filters. 

Old  Plant  Remodelled 

The  largest  of  the  old  roughing  filters  has  been  re- 
modelled and  converted  into  a  sedimentation  basin 
into  which  all  of  the  raw  water  flows  from  the  river. 


rv^   A   P?   >^  s 


Plan  of  Water  Filtration   Plant  at   Lindsay 
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Flan   showing  arrangement  of  Pump,    Motor  and    Gasoline   Engine 


Advantage  was  taken  of  the  existing  manifold  system 
in  the  floor  of  this  old  filter,  the  sand  valves  being  re- 
moved and  the  main  "pure  water"  pipe  connected  to 
a  sludge  manhole  into  which  the  sediment  is  forced  by 
hydraulic  pressure  and  from  which  it  is  removed  with 
a  4-inch  centrifugal  pump  supplied  by  the  Boving  Ply- 
draulic  and  Engineering  Works  of  Lindsay.  This  pump 
has  exceptionally  large  openings  through  which  solids 
up  to  IJ^  inches  may  easily  pass. 

Baffles  were  placed  in  the  sedimentation  basin  to 
give  a  uniform  flow  across  the  whole  width. 

The  solution  of  alumina  sulphate  is  supplied  to  the 
water  as  it  enters  the  sedimentation  basin. 

Chlorine  Solution 

A  16  inch  C.I.  pipe  laid  on  the  floor  of  the  sedimen- 
tation basin  at  the  opposite  end  from  the  inlet  conveys 
the  coagulated  water  to  the  suction  well,  which  is 
the  same  well  as  used  in  the  old  plant.  A  Venturi  tube 
is  placed  in  this  16  inch  pipe  line  to  regulate  the  flow 
of  coagulated  and  liquid  chlorine.  Liquid  chlorine  so- 
lution is  applied  as  the  water  enters  the  above  describ- 
ed 16  inch  pipe. 

Pumps  take  the  coagulated  and  chlorinated  water 
and  force  it  through  the  pressure  filters  into  the  main 
discharge  pipe  and  thence  through  a  Venturi  tube  to 
the  distribution  system  of  the  town.  Provision  is  made 
for  by-passing  the  filters  and  pumping  chlorinated 
water  directly  into  the  mains. 

The  old  pumping  plant  consisted  of  two  750  g.p.m. 
compound  duplex  pumps  and  one  75-100  h. p.  two  speed 
motor  driving  a  1,000  g.p.m.  Mather  &  Piatt  two  stage 
centrifugal  pump,  the  lower  speed  being  used  for  do- 


mestic inirposes  and  the  higher  for  fire  purposes.  This 
plant  will  continue  to  be  used. 

The  new  pumping  unit  consists  of  a  6-inch  De- 
I^aval  two  stage  horizontal  split  casing  centrifugal 
])ump  driven  on  one  end  of  its  shaft  by  a  75  h.p.  West- 
inghouse  motor  and  on  the  other  end  of  its  shaft  by  a 
150  h.p.  6  cylinder  Sterling  marine  type  gasoline  en- 
gine. 

The  capacity  of  the  pump  when  driven  by  the  mo- 
tor at  1,150  r.p.m.  is  833  Imperial  g.p.m.  against  196 


Elevation.   Filtration   Plant    Buildings 


feet  head  and  when. driven  by  the  Sterling  engi 
1,450  r.p.m.  is  1,100  Imperial  g.p.m.  against    a     total 
head  of  290  feet. 

The  Sterling  engine  which  was  made  by  the  Sterl 
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ing  Engine  Company,  of  Buffalo,  N.  Y.,  is  fully  equip- 
ped with  electric  starter  and  lighting  system  so  that  in 
case  of  failure  of  the  electric  power  the  engine  may  be 
started  in  an  instant  and  water  obtained  for  domestic 


I 


View  of  Water    Filters 

or  fire  purposes  and  sufficient  electric  light  may  be  had 
for  operating  the  plant. 

The  pump,  motor  and  engine  were  supplied  direct- 
ly by  the  Turbine  Equipment  Company  of  Toronto. 

Pressure  Filters 

The  ])ressure  filters,  which  were  supplied  by  the 
Norwood  Engineering  Company  of  Florence,  Mass. 
were  manufactured  at  Cowansville,  Que.  They  are  of 
the  usual  horizontal  type,  8  ft.  diameter  and  18  ft.  long 
.  loverall.  There  are  five  filters.  The  arrangement  of 
the  piping  in  front  of  the  filters  is  exceptionally  simple 
and  convenient.     The  sand  used  was  from  Cape  May 


and  had  an  effective  size  of  0.45  and  a  uniformity  co- 
efficient of  1.5. 

The  filters  and  pipes  are  painted  a  battleship  gray 
enamel,  the  edge  of  flanges  being  dead  black.  This 
gives  a  very  striking  and  sanitary  looking  appearance 
to  the  plant. 

Chlorine  Apparatus 

The  liquid  chlorine  ajjpartus  was  supplied  by  Wal- 
lace &  Tiernan  of  New  York  and  is  of  the  automatic 
type,  being  controlled  from  the  Venturi  tube  located 
l)ractically  at  the  point  of  application  of  the  chlorine. 
The  entire  apparatus  is  mounted  on  the  wall  of  the  fil- 
ter room  and  surrounded  with  a  gas  proof  glass  parti- 
tion provided  with  a  plate  glass  door  which  is  kept 
locked. 

New  Chemical  Dissolver  for.  Alum  Solution 

The  arrangements  for  preparing  the  alum  solution 
are  distinctly  novel  and,  instead  Of  presenting  the  usual 
jumbled  appearance  of  tanks,  motors  and  gearing,  are 
one  of  the  show  parts  of  the  plant. 

The  dissolver  is  placed  close  to  the  alum  storage 
and  the  mixing  tanks  are  located  out  of  the  way,  up 
near,  or  above,  the  ceiling,  wherever  is  convenient. 
The  orifice  box  is  placed  convenient  for  inspection  and 
high  enough  above  the  floor  to  give  a  good  gravity 
flow  to  coagulating  basin.  These  three  parts  are  con- 
nected together  with  lead  pipe.  Reference  to  the  il- 
lustration will  show  clearly  the  lay-out  of  this  system. 

The  alum  to  be  dissolved  is  placed  in  the  "Dissolv- 
er" and  the  cover  is  closed.  The  operator  opens  the 
valve  marked  "In"  on  "Switchboard"  and  in  two  hours 
the  alum  solution  is  in  the  overhead  tanks  filtered  and 
thoroughly  mixed  and  the  water  supply  to  the  chamber 
is  automatically  shut  oft'.  A  definite  weight  of  alum  is 
mixed  with  a  definite  quantity  of  water,  giving  a  solu- 
tion of  definite  strength. 

The  discharge  from  the  chamber  into  the  tank  is 
cut  down  to  a  nozzle  because  of  the  fact  that  the  first 


Solution  under  Pressure. 


Diagram    of    installation    of    Chemical    Dissolver    Equipment 
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solution  to  come  over  is  a  saturated  solution  and  the 
last  to  come  is  practically  i)ure  water  and  the  nozzle 
causes  a  churning  action  in  the  tank  which  thoroughly 
mixes  the  solution.  This  apparatus  was  designed  by 
F.  W.,  Thorold  Civil  Engineer,  Toronto,  and  has  been 
fully  covered  with  patents. 

The  alum  feed  is  through  a  Norwood  automatic 
controller  operated  from  the  same  Venturi  tube  as  the 
liquid  chlorine  feed. 

Samples  of  the  alum  solution  being  fed  to  controller 


Section  through   Chemical   Dissolver 

may  be  taken  at  any  time  by  simply  opening  a  oock  on 
the  switchboard  and  filling  the  hydrometer  tube. 

The  master  pressure  gauges  showing  pressure  in 
raw  and  filtered  water  pipes  are  also  placed  on  the 
switchboard  as  arc  al.so  graduated  rods  showing  the 
depth  of  water  in  the  alum  tanks,  and  glass  tubes 
showing  the  water  before  and  after  filtration. 

Water  Measured 

The  output  of  water  from  the  pump  house  is  meas- 
ured in  a  Venturi  tube  supplied  by  the  Builders  Iron 
Foundry  of  Providence,  R.  I.,  and  is  indicated,  record- 
ed and  registered  on  one  of  their  type  "M"  instru- 
ments. 

Washing  the  Filter 

After  twelve  hours  of  a  run,  the  filters  are  cleaned 
and  freed  of  all  waste  matter  which  has  collected  dur- 
ing that  period  of  filtration.  To  do  this  the  system  is 
reversed  and-  all  water  shut  oflf.  The  filtered  water 
from  the  other  units  is  forced  back  through  gravel 
and  sand,  which  removes  all  dirt  from  the  sand  and 
which  is  carried  out  into  a  steel  trough  from  which  it 
passes  into  a  drain.  This  operation  lasts  eight  or  ten 
minutes  when  the  filter  is  again  ready  to  go  on  with  its 
work.    Meters  register  the  amount  of  water  consumed 


each  day  and  a  recording  gauge  indicates  how  much 
is  used  each  minute. 

Capacity  of  Filters 

The  capacity  of  the  filters  is  250  gallons  per  min- 
ute for  each  one,  or  1,850,000  gallons  per  day.  The 
plant  will  be  one  of  the  best  in  Ontario  and  installed 
according  to  plans  meeting  with  the  ap[)roval  of  the 
Inspector  of  the  Provincial  Board  of  Health. 

The  j)lant  was  designed  by  Kerry  Sf.  Chace,  Limit- 
ed, consulting  engineers,  Toronto,  and  was  built  under 
the  personal  supervision  of  Mr.  F.  W.  Thorold, 
B.A.Sc,  Toronto. 


Revisions  in  Toronto  Building  Code 

M' )\<\l  definite  information  is  available  in  re- 
gard t(j  the  revised  building  code  for  To- 
ronto, to  which  passing  reference  was  made 
in  the  last  issue  of  the  Contract  Record.  It 
appears  that  the  severity  of  present  building  regula- 
tions will  be  mitigated  by  a  revised  live-load  require- 
ment for  various  types  of  buildings.  The  following 
table  will  give  an  indication  of  the  reduction  that  has 
l)cen  determined  upon  by  the  city  architect's  depart- 
ment : 

Live  Load  per  Square  Foot 

Present  New 

By-law.  By-law. 

Residences .'iO  lbs.  40  lbs. 

Schoolrooms 75  60 

Do.  corridors  .• "  100  75 

Churches,  theatres 100  90 

Cafes 100  90 

Offices 70  60 

Garages  and  stables 150  125 

The  thickness  of  walls  for  stables,  garages  and 
sheds  of  less  than  800  sq.  ft.  area  has  been  reduced 
to  14  in.  and  9  in,  where  formerly  18  in.  or  14  in.  were 
required.  Dwellings  would  not  benefit  by  this  ruling, 
but  the  rooms  may  be  made  8  ft.  high  instead  of  Syi 
ft.  These  changes  will  tend  to  somewhat  cheapen  the 
cost  of  building  without  proving  detrimental  to  sta- 
bility. 

The  revised  code  will  show  a  more  satisfactory  ar- 
rangement of  the  subject  matter  than  the  existing  by- 
law and  will  include  a  chapter  on  the  flat-slab  sys- 
tem of  concrete  construction,  which  is  not  covered 
in  the  present  code.  The  new  regulation  will  contain 
no  references  to  the  exits,  widths  of  aisles,  fire  es- 
capes, widths  of  stairs  required  in  theatres,  since  the 
provincial  government  has  passed  legislation  cover- 
ing these  factors  and  the  city  will  have  no  control 
over  their  design.  Concessions  are  to  be  made  in  favor 
of  buildings  in  which  brick  are  laid  in  cement  mortar, 
instead  of  lime  mortar. 


Good  Roads  in  Great  Britain 

Reports  from  Great  Britain  indicate  that  a  road 
improvement  programme  is  being  considered  involv- 
ing an  expenditure  of  $500,000,000.  This  outlay  will  be 
spread  over  a  period  of  years  as  it  would  be  impos- 
sible to  obtain  sufficient  materials  to  carry  out  such  a 
comprehensive  programme  within  a  year.  The  first 
cargo  of  asphalt  that  has  gone  to  England  in  three  or 
four  years  was  recently  shipped  by  the  General  As- 
phalt Co. 
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The  Glass  Situation  Affected  by  War 


•  By  Mr.  J.  E.  Harrrson'  ■ 


IT  is  generally  agreed  that  there  is  a  very  serious 
shortage  of  dwelling  houses,  particularly  of  the 
artisan  class,  throughout  the  Dominion,  owing  to 
the  cessation  of  building  operations  during  the 
last  two  three  years.  The  Government  of  Ontario 
was  alert  to  the  necessity  of  encouraging  house 
building,  and  has  recently  introduced  legisla- 
tion whereby  assistance  will  be  afforded  to  small  in- 
vestors in  the  form  of  loans  at  a  low  rate  of  interest 
■  to  enable  them  to  build  homes.  Numerous  other  pro- 
jected buildings,  public  and  otherwise,  have  been  held 
up  by  the  authorities  and  owners  awaiting  the  success- 
ful conclusion  of  the  war,  and  reports  from  various 
points  indicate  that  many  of  these  will  be  proceeded 
with  in  the  spring;  in  fact,  large  contractors  already 
report  enquiries  heavier  than  usual.  Therefore,  I 
think,  all  things  considered,  a  feeling  of  optimism 
should  prevail  in  the  building  and  kindred  trades. 

As  in  the  case  of  other  commodities,  it  is  difficult 
'to  forecast  what  is  likely  to  take  place  with   regard 

to  supplies  and  prices  of  glass  in  the  current  year,  ow- 
;ing  to  the  peculiar  conditions  which  will  prevail  dur- 
;ing  the   period   of   readjustment   and    reconstruction. 

However,  I  propose  to  analyse  briefly  the  situation 
[according  to  reports  emanating  from  different  coun- 
[tries,  confining  my  remarks  chiefly  to  window  glass. 

Situation  Analyzed 

Until  August,  1914,  Canada  drew  the  bulk  of  her 
supplies  of  glass  from  England  and  Belgium,  and  a 
I  part  of  the  demand  was  met  by  the  output  of  our  fac- 
tory in  Canada,  which,  by  the  wa)^  commenced  oper- 
ations in  May,  1914,  but  on  the  outbreak  of  war,  sup- 
'.  plies  from  England  and  Belgium  were  quickly  cut  off, 
tand  since  that  time  the  requirements  of  this  market 
Fhave  been,  and  continue  to  be  supplied  by  the  many 
[United   States   manufacturers   and   the  output  of  our 
plant  at  Thorold,  Ontario. 

Doubtless  the  foremost  question  in  your  minds  is: 
[When  will   supplies   from   England   and   other   Euro- 
pean countries  again  be  available  ?    I  have  no  official 
information  on  this  point,  but  reports  and  despatches 
during  the  last  three  months  appear  to  confirm  that 
the  equipment  of  practically  all  the  coal  mines  in  Bel- 
.  gium  and  the  north  of  France,  after  being  used  by  the 
.  enemy   during   the   war   for   his   own   purposes,   were 
I  deliberately  destroyed  by  the  German  armies  at  the 
I  time  of  the  final  retreat,  and,  worst  of  all,  the  mines 
[were  also  flooded.     As  you  may  know,  producer  gas 
plays   a   very   important   part   in   the   manufacture   of 
glass,  being  used  in  the  melting  of  the  ingredients  and 
in  the  flattening  and   annealing  processes.    Many   of 
the  railways  and  steel  works  in  those  countries  were 
also  completely  destroyed  by  the  Germans  after  they 
had  taken  away  the  metal  and  machinery.   It  is,  there- 
fore, safe  to  assume  that  it  will  take  many  months, 
perhaps  a  year  or  two,  to  get  the  coal  mines  and  the 
other  industries  to  which  I  have  referred,  in  full  oper- 
ation  again.    In   the   meantime   Belgium   and    France 
will  have  to  look  to  other  countries  for  coal  supplies. 
Apart  from  the  shortage  of  coal  required  for  gas- 
making  the  labor  situation  will  cause  concern  for  some 

•Canadian   Manager,    Pilkington    Brothers,    LtJ.,   Thorold,    Ont.,   before 
Ontario  Hardware  Association. 


time  to  come.  The  manufacture  of  glass  calls  for  high- 
ly skilled  labor,  most  of  the  workers  serving  from 
four  to  seven  years'  apprenticeship  before  becoming 
proficient.  A  large  number  of  Belgian  glass-makers — 
and  this  also  applies  to  England — have  been  killed  or 
disabled  in  the  war,  and  during  these  four  years  there 
have  been  no  apprentices  in  training.  It  may  be  of 
interest  td  you  to  know  that  the  firm  I  represent  in 
Canada  has  a  factory  in  Maubeuge,  on  the  northern 
border  of  France  and  I  have  news  that  this  was  used 
as  a  gun  repairing  shop  by  the  Germans  and  that 
every  piece  of  machinery  was  plundered  or  destroyed 
by  the  enemy.  This  condition  will  doubtless  apply  to 
many  other  factories  which  were  all  practically  with- 
in the  war  zone  for  the  entire  period  of  hostilities. 
The  conclusion  is  that  a  long  time  will  elapse  before 
the  output  is  sufficient  to  enable  these  countries  to 
export  to  any  extent.  Another  feature  deserving  of 
note  is  the  tremendous  demand  there  will  be  for  glass 
in  re-building  the  devastated  areas  of  the  war-stricken 
countries  of  Europe. 

No  Importations  from  Europe 

These  appear  to  me  to  be  the  chief  factors  in  con- 
sidering European  supplies.  If  my  observations  are 
correct  then  it  would  seem  that  Canada  cannot  look 
for  large  importations  of  glass  from  Europe  for  quite 
a  long  period,  which  means  that  it  will  be  necessary 
to  continue  to  draw  your  supplies  from  the  United 
States  and  Canadian  factories. 

With  regard  to  prices,  I  cannot  do  better  than 
quote  for  your  guidance  extracts  from  a  recent  ad- 
dress by  the  sales  manager  of  the  largest  producer 
of  window  glass  in  the  United  States.  His  statement 
was: 

"The  combined  window  glass  output  of  the 
entire  industry  for  the  year  1918  was  approxi- 
mately 275,000,000  sq.  ft.,  as  against  a  production 
of  about  twice  that  amount  for  1917.  The  export 
demand  for  the  various  world's  markets  was 
equal  to  that  of  the  year  previous ;  it  would  have 
been  much  larger  if  .shipping  facilities  had  been 
more  plentiful. 

"The  year  closes  with  virtually  no  stock  in 
the  possession  of  the  manufacturer  and  very  small 
stocks  located  in  distributors'  warehouses  or 
among  the  large  consumers. 

"Conditions  are  fundamentally  sound.  The 
world's  markets  are  all  short  of  stocks.  Supplies 
have  been  depleted.  Active  business  awaits  the 
American  manufacturers  in  the  overseas  markets. 
"Conditions  throughout  the  home  markets  are 
equally  promising.  After  the  business  interests 
of  this  country  adjust  themselves  to  a  normal 
peace  level,  building  operations  will  be  resumed, 
including  those  that  were  under  way  but  subse- 
quently deferred  as  a  war  measure,  as  well  as 
new  buildings  that  are  badly  needed  in  various 
sections  of  the  country. 

"A  careful  survey  of  the  situation  warrants 
the  belief  that  after  the  dull  intervening  period  of 
readjustment  is  safely  passed,  the  demand  for 
window  glass  for  all  the  world's  markets  will 
be  the  greatest  in  the  history  of  the  industry. 
"The  cost  of  production  continues  high.  There 
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is  ho  recession  in  the  price  of  labor,  fuel  or  mater- 
ials.   Market   prices  for  glass  are  firm   and   un- 
changed and  are  ruling  on  the  same  level  as  those 
existing  since  last  August,  when   the   last   price 
change  occurred." 
This   gentleman's  views   are  also  confirmed   in   a 
bulletin  to  the  trade,  issued  by  a  large  firm  of  glass 
brokers  who  are  the  distributing  agents  for  a  number 
of  the  smaller  manufacturing  ]5lants  in  that  country. 
Glass  Will  Cost  More 
Since  the  statements  to  which  I  have  referred  were 
made  the  skilled  glass  workers  have  received  a  10  per 
cent,  increase  in  wages.    Glass  manufacturers  includ- 
ing ourselves  have  contracted  for  supplies  of  materials 
at  high  prices.    The  United  States  factories  will  con- 
tinue on  the  san^e  basis  of  output  as  during  1918,  that 
is  50  per  cent,  of  normal.    In  the  case  of  our  factory 
in  Canada  a  large  number  of  skilled-  workers  are  still 
in  the  army,    consequently    we  are  operating  with  a 
])roportion  of  less  efficient  men,  which,  of  course,  ser- 
iously aflfects  our  output;  materials  and  coal  are  con- 
tracted   for   at   war-time   prices,   and   there   is    every 
sign  of  the  present  rates  of  wages  being  maintained. 
You  will,  therefore,  see  that  glass  is  going  to  cost 
more  to  manufacture  in  1919  than  it  did  in  1918,  and 
as  buyers  recognized  the  necessity  for  the  high  prices 
of  last  year  I  do  not  see  how  their  expectations  of 
lower  prices  this  year  can  be  justified. 

In  conclusion,  while  it  may  be  that  prices  have 
])robably  now  reached  the  peak,  the  deduction  to  be 
drawn  from  the  conditions,  as  outlined,  is  that  prices 
will  be  maintained  at  about  their  present  level  for 
siome  time  to  come,  especially  in  view  of  the  fact  that 
the  stocks  in  manufacturers'  and  jobbers'  warehouses, 
generally  speaking,  are  lower  than  ever  before  known. 
To  help  you  to  size  u])  the  European  situation  I 
may  say  that  it  was  officially  announced  last  week 
that  the  French  Government  had  just  jjlaced  an  order 
for  10,000,000  ft.,  that  is  100,000  hundred  feet  boxes, 
(of  window  glass  with  the  United  States  manufactur- 
ers. From  this  it  looks  as  though  there  was  little 
glass  making  contemplated  in  Belgium  or  France  in 
the  immediate  future. 


Association  of  O.L.S.  Annual 

Synopsis  of  proceedings  of  the  Association  of  On- 
tario Land  Surveyors,  at  their  annual  meeting  held  in 
Toronto  in  the  18th,  19th  and  20th  February,  1919. 

Herbert  J.  Beatty,  Pembroke,  in  the  chair. 

Tuesday  morning,  18th. — During  the  morning  the 
several  standing  and  special  committees  of  the  Assoc- 
iation met  together  and  discussed  the  reports.  In  the 
afternoon  in  the  President's  address  he  referred  to 
close  of  the  war  and  our  members  who  had  enlisted  for 
overseas  service ;  to  the  matter  of  reconstruction ;  road 
building,  and  various  topics  of  interest  to  the  Assoc- 
iation. The  reports  of  the  Secretary-Treasurer,  Com- 
mittee on  Topographical  Surveys,  Engineering,  were 
then  presented  followed  by  a  paper  on  Right  of  Way 
Surveys  and  descriptions  by  the  E.  T.  Wilkie ;  paper 
on  Design  of  Concrete  Arches  by  W.  E.  Taylor,  and 
paper  on  construction  and  operating  of  light  Railways 
in  France  by  a  returned  member,  J.  H.  McKnight  of 
the  Canadian  Engineers. 

Tuesday  evening. — The  evening  session  was  occu- 
pied listening  to  a  paper  by  A.  R.  Davis,  of  Toronto, 
entitled  "Surveyors  in  Reconstruction,"  in  which  he 
outlined  a  proposal  of  soldier  settlement  on  small  gar- 


den farms  within  a  radius  of  50  miles  of  the  larger 
cities  in  the  Province,  and  following  this  a  paper  was 
read  on  the  "History  of  the  Madoc  Gold  Excitement 
in  1866-67"  by  C.  Eraser  Aylsworth. 

Wednesday  morning,  19th. — Report.-,  ut  Commit- 
tees ami  discussions  on  such  matters  as  permanent 
monuments,  governing  lines,  and  tariff  were  discussed 
following  which  a  talk  on  "Town  Planning"  was  given 
by  Nolan  Cauchon,  of  (Ottawa,  illustrated  by  several 
])ictures  showing  proposed  schemes  of  improvement  in 
town  i)lanning  taking  advantage  of  the  natural  features 
and  comparing  them  with  similar  works  in  Europe  and 
other  i)arts. 

Wednesday  afternoon. — Was  occupied  with  discus- 
sing drainage  matters  and  construction  of  roads  and 
pavements,  both  papers  bringing  out  a  thorough  and 
interesting  discussion  on  matters  touched  upon. 

Wednesday  evening. — The  usual  informal  dinner 
was  held  in  the  Engineers'  Club  with  representatives 
from  sister  .societies  present  as  the  guests  of  the  eve- 
ning. 

Thursday  morning. — The  convention  wound  up  its 
])rocecdings  attending  to  any  other  unfinished  business 
consisting  of  discussion  on  the  surveyors  tariff,  legis- 
lation and  other  matters  of  interest.  Th'e  election  of 
officers  with  the  following  results: — President,  C. 
Eraser  Alysworth,  Madoc ;  vice-president,  T.  -D.  Le- 
may,  Toronto ;  secretary-treasurer,  L.  V.  Rorke,  To- 
ronto ;  auditors,  D.  D.  James,  Toronto,  John  VanNos- 
trand,  'i'oronto.  There  were  six  nominations  for  the 
Executive  Council  of  which  two  are  to  be  elected.  This 
will  be  by  letter  ballot  before  the  1st  of  April.  The 
members  for  the  Council  are  as  follows : —  F.  N.  Ruth- 
erford, St.  Catharines,  E.  T.  Wilkie,  Toronto,  J.  J. 
Newman,  Windsor,  R.  R.  Grant,  Toronto,  J.  M.  Wat- 
son, Orillia,  G.  A.  McCubbin,  Chatham. 

The  annual  luncheon  for  veteran  surveyors  (^mean- 
ing those  who  received  their  final  certificates  prior  to 
1887)  was  held  in  the  dining  room  at  the  Engineers' 
Club.  Ninteen  veterans  assembled  at  the  luncheon 
and  enjoyed  reminiscing  their  adventures. 

All  the  steel  bridges  on  the  St.  John  Valley  Ry. 
have  been  completed  and  the  erecting  crews  of  the 
Canadian  Bridge  Co.  Ltd.,  have  returned  to  the  com- 
pany's headquarters.  The  work  remaining  to  be  done 
on  the  railway  in  the  spring  will  cost,  according  to 
the  estimates  of  Chief  Engineer  C.  O.  Foss,  about 
$100,000.  One  of  the  most  important  pieces  of  work 
still  unfinished  is  the  widening  of  the  Nerepis  bridge 
embankment,  and  this,  it  is  announced,  will  be  done 
by  the  railways  company,  as  the  tenders  received  were 
considered  too  high. 


The  Toronto  branch  office  of  Mussens,  Limited, 
Montreal,  is  being  re-opened  at  546  Confederation  Life 
Building,  17  Queen  street,  East.  Mr.  Chester  F. 
England  will  be  in  charge.  Mr.  England  was  con- 
nected with  Mr.  A.  C.  Douglas  on  the  wheel  pit  and 
tunnel  contracts  for  the  Electrical  Development  Co. 
and  the  Ontario  Power  Co.,  and  afterwards  joined  the 
staff  of  Cairnie  &  St.  George,  Ltd.,  road  contractors. 
Latterly  he  has  been  with  the  Foundation  Company. 


The  question  of  doubling  the  water  supply  of  Osh- 
awa,  Ont.,  is  being  discussed.  Lake  Ontario  is  the 
present  source,  but  the  bringing  of  water  from  Raglan 
Hills  some  ten  miles  to  the  north  is  being  considered. 
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Storm  Water  Outlet,  Moore   Park,   Toronto 

Concrete  for  Sewer  Constructed  in  Tunnel  Was  Poured 
Down  Post  Holes  Bored  Through  Roadway 


DURING  the  past  year  the  city  of  Toronto  has 
been  installing  a  drainage  scheme  to  take  care 
of  the  storm  overflow  of  the  Moore  Park  dis- 
trict, which  is  situated   east  of  Yonge  street, 
on  the  height  of  land  to  the  north  of  Toronto.    This 
■  portion  of  the  city  comprises  about  three-eighths  of 
,  a  square  mile  of  wooded  land,  only  portions  of  which 
[are  built  up,  and  of  which  only  a  few  of  the  more  im- 
[portant  streets  are  paved.    The  local   sewers  of  this 
"locality  are  embodied   in   three   systems  of  combined 
sanitary   and   storm-water   sewers,   the   northern   por- 
Ltion  being  served  by  a  2  ft.  8  in.  x  4  ft.  egg-shaped 
isewer  emptying  into  a  branch  of  the  Don  River,  while 
[the  drainage  of  the  southern  and  greater  part  of  Moore 
tl'ark  is  taken  care  of  by  two  main  sewers,  one  fol- 
[lowing  Ridge  Drive  to  the  head  of  Glen  Road  at  the 
IC.P.R.    tracks,  the  other  a  4-ft.  6  in.  circular  brick 
Isewer  down  Sight  Hill   Road  to  the  C.P.R.    tracks. 
iThe  outflow  of  the   latter   has   hitherto   been   carried 
Iby  a   15-inch  vitrified   sewer  along  Summerhill   Ave. 
[to  a  sewer  on  Maclennan  Ave.,  but  this  is  at  present 
Fbeing  picked  up  and  replaced  with  a  4  ft.  3  in.  circu- 
lar two-ring  brick  sewer,  laid  along  Summerhill  Ave. 
to  connect  with  the  Glen  Road  trunk,  of  which  this 
article  is  essentially  a  description.    The  Ridge  Drive 
[line  connects  with  the  trunk  by  a  24  in.  vitrified  sewer 
down  Glen  Road,  followed  by  one  of  brick,  3  ft.  9  in. 
[diameter,  along  Summerhill  Ave.  to  the  junction  cham- 
jber  at  Glen  Road  and  Summerhill  Avenue.    The  main 
funit  of  this  overflow  system,   located   at  Glen   Road, 
(has  been  completed  within  the  last  year.    This  is  en- 
Itirely  a  storm  water  sewer,  weirs  at  the  foot  of  Sight 
[Hill    Road   and    Ridge    Drive   deflecting   the    sanitary 
flow  along  separate  channels 

Concrete  Sewer  Laid  in  Tunnel. 

The  Glen  Road  section  of  the  Moore  Park  drain- 
lage  scheme  is  a  concrete  sewer  of  special  section  laid 
lentirely  in  tunnel  under  a  covering  of  25  ft.  or  less. 
iThe  tunnel  is  2812.5  ft.  long,  following  the  line  of 
rGlen  Road  from  Summerhill  Ave.  to  the  Rosedale 
|Ravine,  where  it  discharges  into  the  Rosedale  Creek. 
IThe  grade  of  the  sewer  is  1  in  110  or  0.91  per  cent.,  ex- 
Icept  at  the  outflow,  where  a  steep  downhill  grade  of 
|1  in  2.7  is  followed.  The  cross-section  to  which  the 
tsewer  is  designed  is  a  special  culvert  section,  4  ft.  9 
[in.  in  height  at  the  crown,  and  4  ft.  3  in.  horizontal 
fdiameter  at  the  invert,  with  the  profile  of  the  crown 
fwalls  embodying  arcs  of  three  different  radii.  Nine 
[inches  is  the  minimum  wall  thickness.  The  system 
[includes  a  15-foot  ramp  (measured  horizontally)  to 
I  accommodate  the  grade  of  the  street  and  having  a  drop 
[of  12  ft.  8  in.  To  receive  the  two  branches  of  the  Moore 
[Park  scheme  previously  explained,  there  is  a  junction 
chamber  and  bell  mouth  at  Summerhill  Ave.  The  out- 
Jet  of  the  system  is  a  24  in.  vitrified  tile  pipe,  concrete 
kovered,  trenched  in  the  side  of  the  ravine  on  a  grade 
•  of  1  in  2.7,  discharging  through  a  concrete  culvert 
'into  the  creek.  Eight  manholes  give  surface  access 
[and  provide  for  laterals  if  necessary,  although  they 
tare  not    contemplated   as  the   sewer   serves    only  for 


the  Moore  Park  overflow  and  not  as  a  receiver  for  the 
locality  through  which  it  passes. 

Methods  of  Tunneling 

As  the  cover  depth  reached  25  feet  tunnel  excava- 
tion was  most  economical.  Preliminary  borings,  eleven 
in  all,  indicated  a  soil  at  the  tunnel  level  of  soft  blue 
clay  for  the  most  part,  with  about  300  ft.  each  of  hard 
sandy  clay  and  sand.  Upon  tunnelling  there  were 
found  a  few  hundred  feet  of  rather  soft  filling  in  a 
former  creek  bed,  not  indicated  by  the  borings.  This 
did  not  cause  trouble,  however.  The  soil  was  firm 
enough  to  dispense  with  timbering,  except  crown 
planks,    to    protect   workmen     from     the    scaling   and 
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Glen   Road  Sewer,,  described  in  this   article,   completes   drainage  system   of 
Moore   Park    District 

shelling,  which  were  frequent  but  not  detrimental. 
Six  shafts  were  sunk  along  Glen  Road  to  the  sewer 
line  and  tightly  lined  and  braced.  The  headings  were 
carried  each  way  from  the  shafts,  adjacent  headings 
meeting  midway  between  shafts.  The  shaft  head 
equipment  comprised  a  timber  hoist  frame,  with  in- 
clined trip  for  dumping  the  buckets  and  loading  the 
muck  into  wagons.  One  double-drum  hoisting  engine 
was  arranged  to  serve  two  shafts  at  a  time.    The  trip 
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comprised  an  inclined  chute  built  on  the  hoist-frame 
with  a  trap-door  which  was  lifted  as  the  bucket  was 
hoisted  and  released  when  it  reached  its.  upper  limit. 
Upon  dumping  the  bucket  the  chute  carried  the  spoil 
to  the  wagons. 

Two  miners  and  two  muckers  composed  a  head- 
ing gang  and  each  shaft  required,  in  addition,  a  sig- 
nalling man  on  the  hoisting  frame,  an  engineer  and  a 
general  utility  man  loading  wagons  and  cleaning  up. 


W? 


^^ 


,Siirfai 


-  SccT/on  B-B— 


5    ^sk 


rr 


SiifojA 


L 


_-  -^t  i 


^■■'         a-     ^»■^,*V-V-'»^° 


i\a.  390.67 


■  Sccrio/jAL  pLAtI— 


Details  of  junction  chamber 


The  tunnelling  was  carried  out  with  mattpcks  and 
picks,  the  muck  being  loaded  into  buckets  and  carried 
to  the  shaft  on  4-wheeled  trucks  running  on  steel  rails. 
The  buckets  were  hoisted  from  the  shaft  bottom  and 
dumped  on  the  inclined  trip  into  wagons. 

About  8  ft.  per  day,  was  the  average  heading  pro- 
gress. The  concreting  gang  installed  a  section  of 
pipe  as  soon  as  the  tunnel  was  bored,  the  mining  being 
usually  done  by  day  .shift,  with  concreting  following 
at  night,  though  occasionally,  the  reverse  procedure 
was  carried  out.  Four  headings  were  usually  active 
at  the  same  time  and  an  extra  gang  was  always  busy 
sinking  one  shaft  ahead  of  the  work  in  hand  to  ensure 
work  for  the  heading  crews. 

Concrete   Poured  Through  Post   Holes  in   Roadway 

The  forms  were  wood,  built  in  8-foot  lengths. 
They  were  more  or  less  complicated  by  the  cross-sec- 
tion of  the  tunnel,  which  was  designed  to  arcs  of  three 
radii.  To  avoid  confusion  of  the  lagging  for  each  of 
these  circles,  the  units  for  each  were  cleated  together 
with  iron  straps.  In  resetting  they  were  thus  easily 
sorted  and  arranged.  Concreting  was  carried  on  in  8- 
foot  sections,  but  if  the  soil  was  good  enough  to  allow 
boring  at  greater  speed  than  8  ft.  per  shift,  half  lorms 


were  provided  to  enable  4-foot  sections  to  be  poured 
if  necessary. 

Concreting  was  carried  out  in  a  rather  novel  man- 
ner. Owing  to  the  lack  of  space  in  the  tunnel,  it  was 
decided  not  to  pour  in  Jhe  conventional  way  from  the 
tunnel  by  erecting  forms  little  by  little  and  placing 
the  concrete  simultaneously.  The  crown  section  would 
have  caused  difificulty  and  extra  labor  would  have  been 
involved  in  transporting  concrete  from  the  shaft  to  the 
heading.  The  contractors  in  view  of  this  condition, 
bored  post  holes  through  the  roadway  directly  to  the 
sewer  tunnel,  each  hole  being  in  the  centre  of  an  8- 
foot  section.  The  forms  were  erected  completely,  the 
open  end  bulkheaded  and  the  concrete  mixed  at  the 
surface  of  the  road  and  poured  through  the  post  holes. 
With  a  rather  soft  mixture  this  scheme  worked  ad- 
mirably and  the  pressure  behind  the  concrete  was 
sufificient  to  eliminate  all  voids.  When  the  pouring  was 
complete  the  post  holes  were  filled  with  concrete  and 
resurfaced  with  asphalt.  The  crown  walls  were  pour- 
ed before  the  invert,  this  be)ng  afterwards  concreted 
and  keyed  to  the  sides.  A  portable  Foote  gasoline, 
batch  mixer  was  used  for  the  manufacture  of  concrete. 
The  mixture  was  1:3:5,  with  1  in.  crushed  stone. 

The  entire  job  was  carried  out  in  winter  weather. 
This  necessitated  the  heating  of  the  supplies  by  means 
of  steam  coils.  Owing  to  the  impossibility  of  obtaining 
sand  and  stone  by  rail  from  outside  pits,  the  contractors 
had  to  haul  these  materials  by  sleigh  from  pits  at 
East  York. 

Ramp  and  Junction  Chamber 

The  ramp,  previously  mentioned,  has  a  horizontal 
length  of  15  ft.  and  a  drop  12  ft.  8  in.  While  the  orig- 
inal design  called  for  concrete,  the  difficulty  of  placing 
forms  and  reinforcing  in  tunnel  made  it  advisable  to 
])uild  the  ramp  of  brick.  The  junction  chamber,  com- 
prising a  "Y"  connection  and  bell  mouth,  was  con- 
structed in  open  cut.  The  design  is  an  8  in.  slab  on 
reinforced  concrete  beams.  The  outlet  consists  of  an 
80-foot  drop,  approximately,  through  a  24  in.  tile  pipe 
encased  in  concrete  and  resting  on  concrete  saddles, 
connecting  with  a  3  ft.  x  3  ft.  1  Vi  in.  culvert,  discharging 
into  tlie  creek  at  the  ravine  bottom. 


Typical  cross-section   of  sewer 

The  entire  work  was  initiated  by  the  sewer  sec- 
tion of  the  Department  of  Works,  of  which  Mr.  W.  R. 
Worthington  is  chief  assistant  engineer  and  Mr.  W. 
G.  Cameron,  engineer  of  maintenance  and  construc- 
tion. The  contractors  were  the  Godson  Contracting 
Co.,  H.  F.  Barker,  engineer. 
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"Now"  is  a  Good  Time  to  Build 

THE  accompanying  chart  was  prepared    by     the 
Portland  Cement  Association  on  data  supplied 
by  the  U.  S.  Department  of  Labor.     It  shows 
l  that  building  materials,    by    comparison    with 

Iproducts  of  agriculture,  mines  and  industry,  are  not 
[high  priced,  and  that  now  is  a  very  favorable  time  to 


The  increase  in  cost  of  building  materials  is  much  less  than  that  of 
other  commodities 

xchange  these  products  for  building.  Taking  the  lev- 
1  of  prices  as  100  on  Jan.  1,  1913,  building  materials 

in  five  years  following  show  an  advance  of  about  35 
er  cent.,  while  the  products  of  agriculture,  mines  and 

industry,  show  an  advance  ranging  from  about  70  to 

105  per  cent. 


List  of  Government  Employment  Offices 


V^m  The  Dominion  Government  has  now  compiled  the 
I^Hist  of  Provincial  Employment  Ofifices  where  returned 
men  who  are  desirous  of  obtaining  employment  will 
register  and  where  employers  of  labor  may  get  in 
touch,  either  by  correspondence  or  in  person,  with  the 
^type  of  labor  they  recjuire.  There  are  already  some 
leventy-six  in  all  located  as  follows : 

Smployment   Offices   Reported   to  be   Operating   at   Present 

Ontario 

Toronto 43  King  St.  W. 

Toronto 72  Front  St. 

Ottawa 139   Queen   St. 

London 108  Dundas  St. 

Hamilton 87  Jones  St. 

Port  Arthur 193  Park  St. 

Fort  William 300  Victoria  Ave. 

Kingston 33  Market  St. 

Sudbury Station  St. 

Brantford 136  Dalhousie  St. 

Peterboro 190  Charlotte  St. 

Sault  Ste.  Marie 349  Queen  St.  E. 

St.   Catharines St.  James  St.. 

Manitoba 

Winnipeg 216   Bannatyne  St. 


Saskatchewan 

Regina    1641    Broad   St. 

Moose  Jaw 18  High  St.  E. 

Saskatoon Connaught   Bldg. 

Yorkton 

Weyburn 

Prince  Albert Masonic  Temple 

Swift  Current 

Alberta 

Calgary Beveridge  Bldg. 

Edmonton 10220  1st  St. 

Lethbridge    Hull   Block 

Medicine  Hat Quebec  Bank  Bldg. 

Red  Deer ..17  Ross  St.  W. 

British  Columbia 

Vancouver Cordova   St.    W. 

Vancouver Homer  St. 

Vancouver Dunsmuir   St. 

Victoria Cor.   Langley   and   Broughton   Sts. 

Quebec 

Montreal    8   St.   James   St. 

Quebec    83    Dupont    St. 

Sherbrooke   ..    ..    : is  King  St. 

Proposed   Employment   Offices 
Ontario 
St.    Thomas    (Employment    Service    &    S.   C.    R. 

Dept.)    

Kitchener 

Chatham 

Gait    (Employment    Service    &    S.    C.    R.    Dept.) 

Guelph 

Windsor ' 

Stratford    

Manitoba 

Brandon  Dauphin 

The    Pas  Portage  la  Prairie 

British  Columbia 

Prince  Rupert  New   Westminster 

Nelson  Nanaimo 

Cranbrook  Fernie 

Kamloops 

Part  Time  Offices 
Prince   George  Revelstoke 


Rossland 

Trail 

Grand    Forks 

Vernon 

Kelowna 

Merritt 

Chilliwack 

Quebec 

Three    Rivers 

Chicoutimi 

St.   Hyacinthe 

Hull 

New  Brunswick 

St.    John 

Fredericton 

Moncton 

Bathurst 

Nova  Scotia 

Halifax  Amherst 

Sydney  New    Glasgow 

Yarmouth    or    Kentville 

Prince  Edward  Island 

Charlottetown 


The  Suburban  Road  Commission  of  the  city  of  Guelph 
and  the  county  of  Wellington,  Ont.,  propose  an  expenditure 
of  $10,100  this  year— $5,000  for  road  machinery,  $600  for 
bridge  construction  and  $4,500  for  repairs. 
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Payment   for   Estimating   is   Coming 


Free  Preparation  of  Estimates  is  an  Evil 

Remedial 

— By  L.  A. 

IT  is  not  yet  time  for  action  on  the  subject  of  de- 
manding payment  for  estimating,  though  it  is  no 
])resent  violation  of  confidence  to  say  that  we  are 
not  far  from  the  beginning  of  real  action.  The 
subject  is  a  big  one,  in  fact,  it  may  be  possible  that  it  is 
the  one  vital  subject  before  the  contractor  to-day. 

It  also  happens  that  in  discussing  it  one  must  go 
over  ground  that  has  previously  been  covered.  But 
that  is  no  real  drawback.  Frequent  statement  of  the 
same  correct  proposition  is  often  necessary  in  order 
that  the  truth  of  it  may  be  driven  home  to  those  who, 
in  the  beginning,  are  slow  to  see  its  merits  and  its 
truth.  With  me  the  matter  is  not  a  mercenary  one,  by 
which  I  mean  that  my  motives  are  not  at  all  mercen- 
ary. Those  who  have  read  my  former  contributions 
on  the  subject  will  readily  understand  what  I  mean 
when  I  say  that  there  is  really  no  such  thing  as  an 
estimate  that  is  furnished  free.  Somebody  pays  for  it 
without  knowing  it,  but,  just  the  same,  he  pays. 

It  is  a  great  pleasure  to  me  to  know  that  the  men 
who  are  engaged  in  the  contracting  business  are  100 
per  cent  in  favor  of  some  plan  that  will  carry  out  the 
ideas  I  have  attempted  to  present  in  these  columns. 
We  may  dififer  as  to  the  proper  methods,  but  we  are 
agreed  that  some  way  or  another  we  must  get  to  a 
common  point  and  do  away  with  the  non-remunerative 
work  which  every  one  of  us  has  done  at  some  time  or 
another,  and,  many  of  us,  very  much  of  the  time. 

What  we  want,  and  what  we  must  have,  is  a  safe, 
sane  and  conservative  method.  No  one  of  us.  I  am 
sure,  wants  more  than  that ;  no  one  of  us,  it  is  safe  to 
assert,  will  be  satisfied  with  less.  No  one  will  make  any 
very  serious  effort  to  deprive  us  of  that  to  which  we 
arc  entitled  so  long  as  it  is  understood  that  we  are  not 
trying  to  get  more  than  our  just  dues. 

Attempting  to  Solve  the  Problem 

Nor  is  it  at  all  pretended  that  we  are  the  pioneers 
in  this  movement.  The  National  Contractors'  Assoc- 
iation is  working  out,  or  endeavoring  to  work  out,  this 
very  scheme,  and  is  going  about  it  in  a  manner  which 
indicates  that  its  officers  intend  to  find  a  solution  if 
such  a  thing  is  possible.  But  that  need  not  prevent 
our  Association  from  going  ahead  and  using  the  big 
amount  of  talent  it  has  at  its  command  among  its 
membership  to  work  out  a  real  working  plan  which  in 
the  end  will  result  in  an  absolutely  fair  deal  to  all  our 
members  and  to  every  one  of  their  patrons  as  well. 

Our  Association  has  appointed  a  representative  and 
highly  intelligent  committee  to  investigate  the  plan 
and  to  formulate  a  .system  which  will  be  perfectly  fair 
to  the  contractor  and  to  the  man  who  pays  the  bills.  I 
have  great  faith  in  that  committee.  I  believe  that  its 
members  are  possessed  of  the  ability  to  formulate  and 
present  to, our  members  something  that  will  be  work- 
able and  which  will  be  entirely  .satisfactory  to  every 
man  with  whom  we  will  do  business.  And  I  want  to 
impress  upon  every  one  of  my  readers  the  important 
fact  that  we  are  not  trying    to    put    over    something 

•Paper  read  before  the  Masons'  and  Contractors'  .\ssociation  of  the 
United   States  and  Canada. 


that  Should  be  Overcome - 
Measures 

Griffin"  


-Suggested 


which  will  give  us  that  which  we  do  not  earn.  1  want 
to  have  it  distinctly  understood  that  we  do  not  want 
anything  that  does  not  belong  to  us.  We  believe  in 
a  "world  safe  for  democracy,"  which  belief  compels  us 
to  champion  nothing  that  does  not  spell  absolute  fair- 
ness for  every  one  who  is  a  part  and  parcel  of  a  democ- 
racy. 

When  the  report  of  our  committee  is  presented  it 
will,  I  am  sure,  be  found  to  contain  nothing  to  which 
any  fair-minded  man  can  object.  It  will  show  that 
the  subject  has  been  carefully  considered,  that  many 
suggestions  have  been  digested,  and  that  while  the 
l)lan  presented  may  not  be  perfect,  it  is  a  long  step  in 
advance  and  therefore  worthy  of  more  than  ])assing 
notice. 

Quantity   Surveying 

There  have  been  presented  three  distinct  and  dif- 
ferent methods  of  doing  away  with  the  evil  of  free 
estimating,  and,  if  you  will  but  stop  to  think  of  it,  free 
estimating  is  the  giving  away  of  time  and  talent.  You 
do  not  do  that  sort  of  foolish  thing  in  the  actual  work 
of  building.  Then  why  do  it  in  the  work  of  preparing 
to  get  the  o])portunity  to  do  the  building?  One  method 
in  the  line  of  reform  is  the  so-called  quantity  survey 
which  has  been  discussed  quite  freely,  but  which,  de- 
spite the  merits  claimed  for  it  by  its  advocates,  has  not 
come  to  the  front  in  this  country.  Perhaps  it 
lacks  the  very  things  we  most  desire.  I  would  not 
want  to  even  appear  to  be  throwing  cold  water  on  the 
idea,  for  it  is  but  an  effort  in  harmony  with  the  one 
we  are  getting  ready  to  make,  and  for  that  reason 
should  be  entitled  to  thorough  discussion.  One  reason 
why  I  cannot  endorse  it  is  that  the  quantities  are  fur- 
nished by  the  owner,  or  the  engineer,  or  the  architect. 
Now,  if  one  oi"  the  other  of  these  should  desire  to  play 
sharp  practice  on  the  contractor,  he  could  put  the  quan- 
tities in  such  a  way  that  they  would  be  misconstrued 
because  of  the  nature  and  openings  of  the  work.  So 
the  unscrupulous  would  order  the  surveyor  to  tighten 
up  on  places  where  he  could  do  so.  That,  to  be  sure, 
would  depend  on  what  manner  of  man  he  was.  though 
it  would  be  quite  natural  for  the  surveyor  to  favor  the 
man  who  gave  him  the  job,  hence  gave  him  his  bread 
and  butter. 

Next,  in  order  to  check  on  the  quantities  il  i>  nirco- 
sary  for  the  contractor  to  go  over  the  plans  and  speci- 
fications, in  order  to  verify  all  the  quantities,  so  I  do 
not  see  that  there  is  very  much  of  a  help  to  the  con- 
tractor there  in  the  way  of  relieving  him  from  work  for 
which  he  is  not  paid.  And  it  is  possible  that  it  would 
put  more  contractors  into  the  field.  God  knows  we 
have  enough  now  of  the  kind  who  do  not  know  how  to 
figure  work  nor  how  to  do  it  after  they  have  been 
awarded  it.  The  method  under  discussion  would 
enable  them  to  butt  in  and  take  a  chance  on  the  pre- 
sumption that  it  could  be  followed  as  to  bidding  with- 
out going  to  the  trouble  of  applying  real  contracting 
intelligence  and  checking  the  estimated  quantities  with 
the  plans  and  specifications. 

We  now  come  to  the  plan  of  the  National  Contract- 
ors' Association.     It,  to  my  mind,  comes  near  to  the 
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•  solution  of  our  problems.  But  it  has  the  inherent 
•weakness  that  too  much  depends  upon  the  fellow  who 
(handles  the  bidding.  If  he  should  prove  to  be  a  man 
I  beyond  the  reach  of  temptation  then  no  harm  could 
Lcome  to  anyone.  But  if  such  person  should  happen  to 
[be  a  grafter  then  there  is  no  way  of  getting  at  the 
[harm  he  could  do  all  thie  reputable  contractors  who 
[did  not  fall  for  his  way  of  doing  things.  Or,  he  could 
'double  cross  them  without  their  knowing  it. 

The  Nelson  Plan  conies  nearer  to  what  I  consider 
f  correct  practice.    With  it  in  use  there  is  no  middle  man. 
Bids  are  invited  openly  and  from  just  as  many  con- 
!  tractors  as  the  prospective  bidder  is  willing  to  pay  for 
estimating.     I  am  speaking  now  of  private  work.     In 
the  case  of  public  work  there  would  have  to  be  devss- 
ed  some  method  of  limiting  the  number  of  bidders,  or, 
I  in  many  cases,  the  cost  of  estimating  would  be  great- 
er  than   the   cost   of   the   work — a   condition   that,   of 
.course,  should  never  be  allowed  to  arise.     Mr.  Nelson 
lis  modest  and  declares  that  he  does  not  insist  that  his 
[plan  is  perfect.    But  it  is  a  plan,  it  is  worked  out  clear 
[to  the  end,  and  no  detail  appears  to  have  been  over- 
I'.ooked.    He  is  entitled  to  more  than  praise  for  his  ef- 
forts. One  of  his  rewards  should  be  that  many  local 
[associations   either  fry  his   plan,  or  his  modifications 
[of  it,  v.dth  which  a  committee  of  the  Mason  Contrac- 
rtors'  Association  of  the  United  States  and  Canada  is 
Jnow  wrestling.     It  may  be  possible  that  the  commit- 
ftee  will  improve  upon  the  Nelson  Plan  .  Again,  it  may 
Tfind  that  the  Nelson  Plan  is  what  ought  to  be  tried  by 
lall  our  members. 

1  sincerely  trust  that  all  our  members  will,  when 
Fthey  get  the  report  of  our  committee,  give  it  the  at- 
Itci.tion  to  which  it  is  entitled.  And  when  we  have  fin- 
tally  agreed  upon  a  plan  of  action  let  us  all  get  together 
[and  pull  together,  and  not  only  do  ourselves  some 
[material  good,  but  put  the  matter  of  estimating  on  the 
[■high  plane  where  it  belongs  and  free  it  from  the  lack 
[of  business  sense  which  has  scandalized  it  altogether 
I' too  many  years. 


Optimistic  Spirit  is  Justified 


AT   the   recent   convention   of  the   Retail   Hard- 
ware Merchants'  Association,  held  in  Hamil- 
ton, Mr.  R.  H.  Falkiner,  of  the  Allith  Manu- 
facturing Co.,  addressed  the  members  on  the 
r subject  of  "Optimism."   He  said: 

I  think  it  is  the  duty  of  everyone   present  to  do 
their  utmost  to  create  this  spirit  for  the  betterment 
;  and  development  of  this  fair  Dominion  of  ours. 

Personally,  I  am  in  touch  with  the  building  situa- 

Ition  generally,  as  well,  if  not  better  than  anyone  in 

this  room,  and  it  is  extremely  encouraging  for  me  to 

i  note   the    increasing   relief   from   the   depression   that 

'  has  prevailed  during  the  period  of  the  war. 

Gentlemen,  we  are  on  the  verge  of  a  crisis  which 
we  have  never  experienced  before  in  the  Dominion 
of  Canada,  the  problem  of  repatriation  and  reconstruc- 
tion. As  an  evidence  of  the  government's  apprecia- 
tion of  the  critical  situation,  they  have  placed  them- 
selves on  record  as  being  most  decidedly  in  favor  of 
spending  huge  sums  of  money  in  necessary  public  im- 
provements. They  have  also  gone  further  than  this, 
inasmuch  as  they  have  recommended  strongly  to  our 
various  municipalities  that  they  undertake  similar  pro- 
grammes. 


Recently  my  belief  in  the  near  approach  of  a  most 
progressive  era  has  been  considerably  increased  by 
a  request  made  to  me  that  I  arrange  to  undertake  a 
trip  to  Europe  in  the  interests  of  the  Canadian  build- 
ers' hardware  manufacturing  firms,  with  the  idea  of 
securing  a  share  of  the  continental  business.  It  is 
reasonable  to  expect  that  Canada  will  undoubtedly 
secure  her  share  of  this  trade.  This  predicts  activity 
in  the  Canadian  industrial  world,  and  with  this  assur- 
ance, good  times  cannot  fail  to  be  reflected  in  the  in- 
dustrial life  throughout  Canada..  It  will  naltu'rally 
follow  that  this  will  create  new  business  for  everyone 
in  their  line  of  endeavor  and  help  solve  our  problem 
for  the  unemployed.  The  outstanding  benefit  to  Can- 
ada from  the  heroic  record  of  the  Canadian  Expedi- 
tionary Force  is  recognized  in  the  birth  of  Canada 
as  a  nation.  This  has  been  established  the  whole 
world  over,  and  it  is  our  duty,  gentlemen,  as  Cana- 
dian citizens,  to  keep  Canada  before  the  world  in 
order  to  obtain  full  benefit  from  the  achievements  of 
our  fighting  troops.  This,  to  my  mind,  can  be  achiev- 
ed in  no  better  way  than  by  a  continuous  aggressive 
campaign  in  developing  the  "Made  in  Canada"  idea. 
Germany's  commercial  supremacy  was,  to  a  large  ex- 
tent, due  to  their  efforts  along  these  lines.  Be  patri- 
otic, gentlemen — "Buy  Canadian-made  products," 
which  will  enable  the  Canadian  manufacturers  to  in- 
crease their  plants  and  stafl^  to  such  an  extent  that  we 
shall  be  in  a  position  to  supply  your  needs  at  all  times. 
Canadians  have  shown  that  they  can  "go  over  the 
top"  and  do  things,  and  I  claim  that  if  we  have  our 
returned  .men  placed  under  capable  formen  and  in- 
structors in  our  plants,  we  can  make  them  skilled 
workmen,  second  to  none,  under  proper  technical  and 
practical  training. 


Imperial  Trading  Company 

Further  evidence  of  deep  faith  in  the  future  of 
Canada  and  Canadian  commerce  is  furnished  by  an- 
other new  company,  recently  formed,  the  Imperial 
Trading  Company,  with  head  offices  at  the  Hefaid 
Building,  Montreal.  This  company  intends  to  deal 
in  iron,  steel, _  copper,  brass,  lead,  spelter,  and  other 
metals ;  in  rails,  railway  equipment ;  motors,  gener- 
ators, transformers,  and  machine  shop  tools;  wool 
felt,  cotton  waste  and  other  textile  products,  also 
pulp  mill  and  mining  machinery. 

The  company  is  also  negotiating  for  a  number  of 
sole  agencies  for  Canada,  of  important  products  from 
the  Orient,  including  China,  Japan,  East  Indies,  Ma- 
lay States,  India,  Ceylon,  Indo-China,  Straits  Settle- 
ments, etc. 

The  president  is  Major  G.  A.  E.  Bury,  son  of  Sir 
George  Bury.  Major  Bury,  before  joining  the  over- 
seas forces,  was  a  prominent  barrister  in  Winnipeg, 
He  returned  to  Canada  recently  after  over  three  years 
with  the  Canadian  Expeditionary  ■.  Force.  He  is  a 
graduate  of  the  University  of  Manitoba. 

The  vice-president  and  general  manger  is  Mr.  E. 
C.  Peterson,  formerly  district  manager  of  the  Nor- 
thern Electric  Company,  Limited.  Prior  to  that 
he  was  in  charge  of  the  Production  Department  of 
the  Western  Electric  Comj^anv,  Chicago,  with  which 
he  began  his  business  career  in  September,  1899,  im- 
mediatelv  after  graduating  from  the  Iowa  State  Col- 
lege, both  in  Mechanical  and  Electrical  Engineering, 
receiving  the  degree,  B.  Sc, 
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Tests  on  Cement  Gun  Products 

By   Mr.  Bryan  C.  Collier  ' 

CARL    E.   AKELEY,    in    1907,   Cunceived   the    idea  '"•      c'?"'   '■O'-i/.onlally,   four   layers,   l    in.    c-ach,    Ihour   intervals....      la 

it,    ...   1        it.       •    i        I       ^-  c    ii.  i  11  '  ■     ^"°'   "onzontally,   (our  layers,   I  in.   each,  4-hour  intervaU 1-3 

that   by    the    introduction    of    the    water    or    hyd-  E.     -shot  horizomally,   four   layers,    l   in.    each.   Mhour  intervals  1-3 

rating  medium,  into  the  cementitou.s  material,  .'V.    'sw  ;rr;!ctnrfU%Trrrin.\ici,.'Su;in.eVv-^^^  H 

Coincidentally    with  the  depO.sit  he  could     prevent  "■      Shot    vertically,    four   layers,   l   in.   each,  4-hour   intervals 1-.1 

,.-  11-  r   ii  i         1      f  -i  1-  ■'•      shot    vertically,   four   layers,    1   in.    each.   24-hour   intervals 1'! 

.setting  or  hardening  of  the  mortar  before  its  applica-  k,    .Shot  vertically  at  one  operation,  4  in.  thick i  i 

tion.     Inasmuch   as   his  work   demanded    so   COntinUOU.S-  '••     f'"'   vertically,   four  layers,   l   in.    each,  4.hour   intervals 11 

ly  the  use  of  gypsum  with  its  quick-setting  tendencies  ^*  ^f  ^  ^'^^^  origina    intention  in  making  these  tests 

he  saw  more  clearly  than  the  average  engineer  the  ^^  PJ^  ^^""^  modulus  of  rupture  on  samples  A,  B    C,  D 

a1)«olute  necessity  for  this.    He,  therefore,  conceived  ^'^^  .^  ''"'>;'  ^"^'  *.'^^[.'"^°''^;  prov'sion  was     made     to 

the  idea  of  introducing  the  water  into  a  chamber  no;-.-  eliminate  the  possibility  of  weak  material  along  the 

zle  tliro-igh  which  die  dry  and  previously  mixed  ma-  """'T.       u  '"I    ^*  ""^^  ^"'■*^-''  1";^"^^^  *«  "'^^^ 

terial  .'-hould  be  forced  bv  compressed  air,  and  on  this  ^^"^  "'^'^'^  ^^""^  ^^""^  '■^°^  ^&^'"st  vertical  forms  to  make 

principle  the  machine  is  based.  compression  tests.     It  was  found,  however,  that  the 

His  experimentation,  carried  on  over  a  period  of  '^'""1*5  ^^"  ""j^'''"'  ^^'""^  ^he  ordinary  cutting  machines 

several  years,  showed  the  further  advisability  of  divid-  Y"  ■ ,    ,'\  u    *°  ?'u  '\  '"*"  cubes,  and  so  it  was 

ing  the  materials  into  small  amounts  in  order  to  pre-  ff  ided  to  use  these  slabs  for  additional  rupture  te.sts. 

vent  the  clogging  due  to  the  introduction  of  too  much  ^^  y^'^l^'""  "°'f^  ^'■°'"  ^^e  following  te.sts  that  these 

material   into  the  hose  at  one  time.  This  resulted  in  '"'^^^^  ^ ''•  ""^  show  as  good  resu  ts  as  did  the  horizon- 

the  development  of  a  method  of  "feed"  by  means  of  f"^'  ''?."^,  samples,  and  as  all  other  evidence  warrants 

pockets  in  the  periphery  of  a  revolving  wheel  which  ^'^^   belief   that     vertically-shot     Gunite     is     slightly 

allowed  the  intermittent  action     necessary   from   this  stronger  than   that  shot  horizontally,  the  assumption 
viewnoint  ^^  been  drawn  that  the     weak     corners  which  were 

The  third   governing   principle  of  this   machine"  is  "'^'"^I^-'l  "'  the  area  were  resi>onsible. 
that  of  the  locking  and  working  chamber  of  a  caisson,  Modulus  of  Rupture. 

which  thus  accomplishes  the  result  of  continuous  oper-  .  _  -«  Days.  iio  Day*. 

,-  .1  1   •  1"       1  11-1  '"^     *>1"  average  of  .'{  samples.  (>4.*{     average  of  .'t  saniiiles. 

ation,  as  the  working  or  discharge  chamber  is  always  n    44.';  average  of  2  samples.  so2   average  of  2  samples, 

under  pressure,  the  supply  material  being  introduced  W   'Iti*  ^''^''•«'=  °'  ■},  samples.  jwi   average  of  4  samples. 

'  '  11  "     "'"^  average  of  .{  samples.  (121     average  of  .{  samples, 

through   the   upper   chambers.  K     210  average  of  3  samples.  -.VIH     average  of  .'i  samples. 

The  cement  gun   means  several   things  to  the  en-  c  .     it^I 

1.  That  by  its  use  methods  of  construction  can  be  k  (W» 

devcloi:)cd  that  will  eliminate  to  a  large  extent  the  use  ''    'p.  ,.  1  »  •''"'^  1    1         1     •  1     -r 

rr'  j£x.ur  ixu^  ^  hese   results   were   obtained   bv   placing   a   knife- 

of  forms,  and  for  those  forms  or  panels  that  are  neces-  j„     1       1         ti  .         c        1      i"i       i  ■  1 

'        ,       ^  -J     ^1  -11.  1  edge  load  on  the  center  of  each  slab  which  was  sup- 

sary  we  need  not  provide  the  excessively  heavy  brae-  .  r'.    1         1     -r       1  .  .  ^1  ^  ,-         • 

.     ■'        J    1  4.         vu  i.     J  u    I       4.  ^-     u     J  ■     ^u  ported  on  knife-edge  supports,  and  the     notation     is 

ing  needed  to  withstand  hydrostatic  heads,  as  is  the  ' ,„    ..t-     ,       1  1    r    i    1     1         1        1  •  ^-     u 

•  ^,  ,  J.     ■'  made,     J'.very   slab   tailed     by     breaking     practically 

case  with  poured  concrete.  ,.,  •   1  t  *.u  4.        c  ^t  „ 

o    r,.,     '      ,     .  ,  1        1   •     •   r-   •..  1       ..  straight  across  the  center  of  the  span. 

Z.    Ihe  material  produced  is  infinitely  stronger  in  aii     ^    1  ,       r 

all  tests  than  any  concrete  or  hand-placed  mortar  vet  •'^''  "^  these  slabs  were  shot  from  bank  sand  having 

produced,  thereby  permitting  a  reduction  of  sections  '"i"  average  moisture  content  of  .■).26'>r.  'Ihe  mechanical 

to  a  very  considerable  extent.  analysis_   showed    73    per    cent,    passing    a    No.     10 

3.  By  its  use  the  demarkation  line  between  work  ^'^ve,  2o  per  cent,  passing  a  No.  40  sieve,  and  2.3  per 

previously  placed,  which  is  such  an  objectionable  fea-  ""V  passing  a  No     00  sieve.   Ihe  cement  was  a  .stan- 

ture  in   poured   concrete,   is  eliminated.     It  has  been  f'^''?^  brand  of     Valley     cement.     Tensile  tests  made 

definitely  proved  that  the  joint  between  new  and  old  ""  hand-made  briquettes  of  this  cement     and     sand. 

sections  of  Gunite  is  as  strong  as  the  Gunite  itself,  '"'^^^  ^  ^o  3,  gave  an  average  tensile  strength  of  142 

and  between  old  concrete  and  Gunite,  stronger  than  '»•  P^""  ^^-  '"•     <^ther  interesting  data  gathered  from 

the  concrete.    An  interesting  proof  of  this    was     de-  tne.se  tests  show : 

veloped  in  Arizona  about  a  year  ago.    A  concrete  gird-  ,    /•  ^  T*^"  ^5-  <^"-  ]*•  "' 4V>'  '"'^^'^  ^'"""^  ^'^'^  cement 

er  was  poured  and  allowed  to  cure  for  several  davs,  ''-'^.l^  *'^^  ^'""  ^^^^  added  71  cu.  ft.  of  water, 

after  which  a  Gunite  knob  was  shot  on  the  side  of  this  „    ^:  The  percentage  of  dry  material     to     completed 

girder,  the  surface  having  previously  been  cleaned  and  Gunite  averaged  about  507" 

wetted.    The  top  of  this  knob  was  smoothed  off  to  act         /•  The  percentage  of  sand  rebound  was  about  15  to 
as  the  seat  of  a  fulcrum,  and  leverage  was  applied  suf-  ^  -i    •      . 

ficiently  to  break  down  the  section.     Instead  of  the  \-  ^  '^e  voids  in  the  sand  averaged  40.7. 

break  occurring  along  the  cleavage  line  between  the  ^     A"  analysis  of  these  statements  shows  that  the  re- 

Gunite  and  concrete,  the  fracture  took  place  within  the  jluction  in  volume  is  evidently  due  to  the  absolute  fil- 

poured  concrete.  ''"&  o*  »''  voids. 

Tests  have  recently  been  made  by  Prof.  McKibben  ^  J^^ts  were  made  on  the  total  ab.sorption  of  Gunite 

of  Lehigh  University  to  determine  the  mondulus  of  f  J^y*  old ;  samples  taken  from  Slab  B  showed  4.2' 

rupture  of  Gunite,  and  his  report    shows    results    on  ^'ab  C,  3.7% ;  and  Slab  D,  5.5'*. 

.slabs  shot  as  follows:  At  about  the  .same  time  that  these  tests  were  being 

.     ,„^     ,    .        „  ...  Mixture  made  bv  Prof.  McKibben.  the  U.  S.  Shipping  Board, 

A.  Snot  horizontally  at  one  operation,  2  in.   thick    1.3  •  "  .•  •..      ..        n  e    c.         i        i        . 

B.  Shot  horizontally  at  one  operation,  4  in.  thick  1-3  1"  co-operatiOH  With  the  Hurcau  ot  Standards,  began 

•  Before  the  Municipal  Bnrineers'  Society.  '  a  very  exhaustive  Set  of  tCStS  tO  show  the  COnipreSsiv.C 
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strength  aiul  modulus  of  elasticity  of  Gunite.  The  en- 
Igineers  of  the  Board  experienced  the  same  difficulty 
[as  did  Prof.  McKibben  in  cutting  the  samples  into  test- 
ling  prisms,  but  as  the  facilities  offered  by  the  Bureau 
[were  so  extensive  they  were  able  to  complete  an  ex- 
[tensive  program  of  tests,  although  they  were  able  to 
Iget  28-day  tests  on  only  a  few  samples.  These  few 
ftests  showed  that  there  was  a  very  much  smaller  pro- 
[portion  of  increase  between  the  28-day  tests  and  the 
[90-day  tests  than  is  usually  the  case  with  concrete.  The 
[figures  herein  quoted  will  apply  to  tests  made  on 
[samples  90  days  old  or  slightly  older. 

There  were  a  total  of  384  prisms  tested  and  an 
tanalysis  of  the  results  produces  some  very  interesting 
[data ;  204  of  these  prisms  were  shot  against  both  ver- 
I'tical  and  horizozntal  surfaces  with  diflferent  propor- 
ftions  of  mortar,  and  under  other  varying  conditions. 
!  All  samples  were  tested  with  the  breaking  load  applied 
[both  perpendicularly  to  the  plane  of  the  applied  layers, 
[and  also  parallel  with  these  planes. 

The  average  ultimate  compressive  strength  of  all 
lof  these  204  prisms  was : 

Tested  perpendicularly 4470  lb.  per  sq.  in. 

Tested  parallel 4258  lb.  per  sq.  in. 

The  other  180  prisms  were  shot  through  heavy 
screens  of  reinforcing,  the  object  being  to  determine 
the  strength  of  Gunite  behind  the  reinforcing  bars. 
These  samples,  shot  against  both  horizontal  and  ver- 
tical surfaces,  showed  a  strength  of : 

Tested  perpendicularly     ..     ..4H11  lb.  per  sq.  in. 
Tested  parallel 4.'j:!1  lb.  per  sq.  in. 

Of  the  180  prisms,  21  of  these  were  shot  against 
lorizontal  surfaces  and  showed : 

Tested  perpendicularly   .  .    .  .    4734  lb.  per  sq.  in. 
Tested  parallel 4531  lb.  per  sq.  in. 

One  hundred  and  fifty-nine  were  shot  against  ver- 
tical surfaces  with  results : 

Tested  perpendicularly    .  .    .  .    4291  11).  per  sq.  in. 
Tested  parallel 45.'i3  lb.  per  sq.  in. 

There   were    15   prisms   shot   against   vertical    sur-  , 
Ifaces,  which  showed  an  average  of  only : 

Tested  perpendicularly   . .    . .   3796  lb.  per  sq.  in. 
Tested  parallel 329:i  lb.  per  sq.  in. 

/hich  the  author  was  requested  not  to  consider  in  the 
ibove  averages,  as  there  was  some  evidence  of  mistake 
Dr  irregularity. 

Of  the  204  prisms  above  referred  to,  168  were  shot 
igainst  vertical  surfaces,  and  the  average  of  these, 
samples  showed : 

Tested  perpendicularly    .  .    . .   4500  11).  per  sq.  in. 

Tested   parallel 4283  lb.  per  sq.   in. 

?he  Other  36  prisms  were  shot  against  horizontal  sur- 
faces with  the  result  of  an  average : 

Tested  perpendicularly   ..    ..    4345  lb.  per  sq.  in. 
Tested  parallel 4143  lb.  per  sq.  in. 

In  this  case  it  is  noted  that  the  samples  tested  perpen- 

Idicularly  showed  more  strength,  which  is  what  is  to  be 

lexpected,  when  it  is  recalled  that  the  layer  or  film  of 

fdust  that  settles  on  a  horizontal  surface  precluded  a 

[perfect  adhesion  between  the  various  layers,  but  even 

|this  difference  is  so  slight  as  not  to  be  reckoned  with. 

A  further  analyis  will  show  results  that  are  of  still 

greater  interest  and  benefit  in  determining  what  can 

>e  done  with  the  material  in  actual  practice.  Although 

It  is  not  considered  good  practice  ordinarily  to  place 

[as  heavy  a  layer  as  6  in.  of  Gunite  at  one  operation, 

lue  to  the  tendency  of  gravity  to  break  it  down,  still 


this  was  done  in  these  tests,  and  the  results  of  18 
])risms  shot  against  a  vertical  surface  showed  : 

Tested  perpendicularly    .  .    . .   4631  lb.  per  sq.  in. 

Tested  parallel 4490  lb.  per  sq.  in. 

48  prisms  were  shot  against  vertical  surfaces  in  three 
layers  of  2  in.  each  at  varying  intervals,  and  the  re- 
sults were : 

Tested  perpendicularly   . .    . .   4454  lb.  per  sq.  in. 

Tested  parallel 4073  lb.  per  sq.  in. 

102  prisms  were  shot  against  vertical  surfaces  in  six 
layers  of  1  in.  each,  at  varying  intervals,  and  the  test 
showed : 

Tested  perpendicularly    . .    '. .    4492  lb.  per  sq.  in. 

Tested  parallel 4336  lb.  per  sq.  in. 

It  will  be  of  interest  to  compare  the  two  last  re- 
ferred to  results.  The  results  of  the  six  layers  showed 
that  the  strength  of  the  sections  were  practically  iden- 
tical each  way,  while  the  results  from  the  three  layers 
showed  a  difference  in  favor  of  the  samples  tested  per- 
pendicularly. Of  the  samples  tested,  however,  about 
half  showed  a  greater  strength  under  parallel  testing, 
which  offsets  any  predisposition  to  suppose  that  these 
results  are  an  evidence  of  weakness. 

Of  the  samples  shot  against  horizontal  surfaces  15 
were  shot  in  a  single  operation,  or  6  in.  thick.  They 
resulted : 

Tested  perpendicularly    . .    . .    4470  lb.  per  sq.  in. 

Tested  parallel 3938  lb.  per  sq.  in. 

18  prisms  were  shot  in  three  layers  of  2  in.  each,  and 
showed : 

Tested  perpendicularly   . .    . .   4090  lb.  per  sq.  in. 

Tested  parallel 4123  lb.  per  sq.  in. 

Only  3  prisms  were  shot  in  six  layers  of  1  in.  each, 
with  results : 

Tested  perpendicularly 5250  lb.  per  sq.  in. 

Tested  parallel 5330  lb.  per  sq.  in. 

In  making  a  further  analysis,  it  is  interesting  to 
develop  the  fact  that  the  difference  in  intervals  be- 
tween layers  of  Gunite  when  properly  applied  against 
surface  that  have  been  thoroughly  wetted,  produces 
very  little  variation  in  strength.  This  substantiates 
the  opinion  of  many  engineers  that  the  adhesion  be- 
tween new  and  old  surfaces  is  perfect. 

Six  of  the  vertical  prisms  were  shot  with  1  to  3 
mixture  in  three  layers  with  72  hours  intervening. 
They  showed  a  strength : 

Tested  perpendicularly    . .    .  .    3755  lb.  per  sq.  in. 

Tested  parallel 3485  lb.  per  sq.  in. 

Inasmuch  as  most  of  the  samples  discussed  above  were 
shot  at  24-hour  intervals,  the  comparison  is  apparent. 
It  developed  in  this  work  that  rich  mixtures  under 
normal  treatment  developed  shrinkage  cracks. 

Forty-five  prisms  shot  vertically  with  a  mixture  of 
1  part  cement  and  2  parts  sand  (or  aggregate)  re- 
sulted : 

Tested  perpendicularly    .  .    . .   4819  lb.  per  sq.  in. 

Tested  parallel 4652  lb.  per  sq.  in. 

while  with  a  mixture  of  1  to  2i/2  six  samples  showed : 

Tested  perpendicularly   .  .    .  .    4783  lb.  per  sq.  in. 

Tested  parallel 4500  lb.  per  sq.  in. 

On  the  other  hand  the  1  to  3  mortar  showed  in  105 
prisms  a  test  of : 

Tested  perpendicularly    .  .    .  .    42G6  lb.  per  sq.  in. 

Tested  parallel 4006  lb.  per  sq.  in. 

It  would,  therefore,  seein  that  the  most  advantag- 
eous mixtures  are  1  to  2>^  for  work  demanding  high 
water  resisting  qualities  and  1  to  3  ordinarly  condi- 
tions. * 

Some  samples  were  developed  with  the  use  of  ag- 
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greg;ate  ranging  up  to  J^-in.,  on  the  assumption  that 
the  larger  materials  would  show  greater  strength,  as 
is  the  case  with  concrete.  As  the  work  progressed, 
the  results  showed  that  there  was  no  advantage,  and 
that  a  well-graded  mixture,  54-in-  and  under,  best  sat- 
isfied all  conditions. 

A  study  of  these  results  will  show, that  a  safe  as- 
sumption for  1  to  21/2  Gunite  will  be  4,500  lb.  per  sq. 
in.  ultimate  compressive  strength,  and  for  1  to  3  Gun- 
ite 4,000  lb.  per  sq.  in.  When  this  is  compared  with 
tests  made  on  concrete  at  dififerent  i)laces,  and  under 
diflferent  condititons,  the  apparent  advantages  offered 
are  seen  at  once.  For  example,  Prof.  D.  A.  Abrams, 
in  his  recent  paper  before  the  American  Society  for 
Testing  Materials,  showed  that  he  had  obtained  an 
average  of  3,038  lb.  on  1  to  3  concretes.  The  often- 
referred-to  tests,  made  at  Watertown  Arsenal  for  the, 
Boston  Elevated  Railroad  in  1899,  showed  an  average 
of  2,944  lb.  at  the  end  of  three  months  on  1 :2  :4  con- 
crete. A  comparison  also  was  made  during  the  pro- 
gress of  these  tests  between  hand-placed  concrete  and 
Gunite  of  the  same  materials,  and  in  nearly  every  case 
the  Gunite  was  about  30%  stronger  than  the  concrete. 
This  means  that  if  we  work  with  the  safe  load  factor 
of  3,  as  is  now  recommended  by  some  authorities,  we 
will  assume  a  compressive  stress  in  1  :2  :4  concrete  of 
about  1,000  lb.  against  1  to  3  Gunite  of  about  1,350  lb. 
■or  in  1  to  2>4  Gunite  of  1,500  lb. 

In  developing  the  modulus  of  elasticity,  it  was  not 
possible  to  test  as  many  samples  as  for  compression, 
but  the  results  obtained  were  highly  instructive  and 
beneficial : 

Three  prisms  were  made  of  1  to  2  Gunite  and  show- 
ed an.  average  modulus  at  90  days  of  5,417,000  lb. 

Two  of  1  to  2^  Gunite  were  tested  at  90  days  and 
showed  an  average  of  4,760,000  lb. 

Eight  tests  were  made  on  prisms  of  1  to  3  Gunite 
with  an  average  result  of  4,705,000  lb. 

Recent  specifications,  published  by  the  U.  S.  Navy 
Department,  give  the  safe  ratio  between  the  modulus 
of  elasticity  of  steel  and  the  best  1  :2  :4  concrete  at  12 
while  these  results  will  show  a  safe  ratio  of  6J/2, 
which,  of  course,  means  that  a  very  much  higher  stress 
can  be  thrown  on  the  steel  before  the  Gunite  begins 
to  show  hair  cracks. 


Asphalt  Shingle  and  Prepared  Roofing 

By  Mr.  E  T.  Bush*  ■ 

THERE  are  more  than  seven  companies  in  the 
Dominion  of  Canada  engaged  in  the  manufac- 
ture  of   asphalt   shingle   and   prepared   roofing 
at  the  present  time.   These  mills,  with  their  al- 
lied interests,  represent  an  investment  of  several  mil- 
lions of  dollars. 

Daily  Production 
The  most  conservative  estimates  place  the  present 
daily  output  of  this  industry  at  approximately  700,000 
square  feet  of  finished  material.  The  increasing  de- 
mand is  rapidly  forcing  a  greater  production,  so  that 
these  figures  will  soon  be  increased  on  account  of  ex- 
port trade  to  foreign  countries. 

The  Universal  Roofings 
This  vast  output  is  shipped  to  all  parts  of  the  Do- 
minion.  During  the  war  large  quantities  were  ordered 
by  the  allied  governments  and  shipped  to  England, 

•Representing    Bird    &    Son,    Hamilton,    before    Ontario    Retail    Hard- 
ware Association. 


France,  Italy,  Russia  and  Belgium,  for  barracks,  hos- 
pitals, etc.  This  has  created  a  demand  for  this  class 
of  material  from  foreign  countries.  In  the  Dominion 
of  Canada  there  is  probably  not  a  single  community 
where  buildings  are  not  protected  with  asphalt  shing- 
les or  prepared  roofings.  Factories,  mills,  ware- 
house-;, railroad  terminals,  business  blocks,  churches, 
school  houses,  costly  residences,  modest  cottages,  and 
farm  buildings,  are  roofed  with  either  asphalt  shingles 
or  prepared  roofing,  which  make  them  the  universal 
roofings. 

Satisfactory  Service  for  Twenty  Years 

No  thoughtful  person  can  remain  indiflferent  to 
these  facts.  They  demand  attention.  The  increasing 
demand  is  the  result  of  satisfactory  service.  When  a 
man  roofs  his  new  house  with  the  same  kind  of  ma- 
terial he  has  used  fifteen  or  twenty  years  before,  it 
does  not  take  an  expert  to  discover  the  reason.  The 
tremendous  growth  of  the  prepared  roofing  business 
during  the  past  twenty  years  is  due  to  satisfied  cus- 
tomers. 

Satisfied  customers  are  powerful  factors  in  the  de- 
velopment of  any  business.  No  industry,  however 
well  equipped  and  financed,  can  permanently  remain 
upon  a  staple  basis  unless  it  is  engaged  in  the  manu- 
facture of  a  commodity  by  the  right  economic  prin- 
ciples that  compel  success.  Such  a  commodity  is  an 
economic  necessity. 

Asphalt  shingles  and  prepared  roofing  come  under 
this  head,  not  only  because  of  the  satisfied  customers, 
but  in  the  fact  that  they  meet  all  the  requirements 
of  a  roofing  which  is  fire  resisting,  superior,  and  at  a 
lower  cost  than  any  competing  material  on  the  mar- 
ket. These  are  profound  facts,  yet  easily  understood 
ir  we  consider  the  many  materials  which  were  in  great 
demand  at  one  time,  and  have  now  been  forced  into 
discard  as  the  result  of  the  discovery  or  invention  of 
new  materials  which  has  replaced  them  at  a  lower 
cost. 

Wood  Shingles 

Several  years  ago  wooden  shingles  were  an  econo- 
mic necessity,  because  they  were  used  as  no  other 
available  roofing  material  could  be  obtained  at  a  mod- 
erate price.  There  were  but  few  congested  districts 
such  as  we  are  now  confronted  with  in  our  cities  and 
towns,  and  the  inflammability  of  the  wooden  shingle 
was  not  so  important  as  it  is  to-day.  With  the  in- 
creasing population,  and  general  destruction  of  the 
forests,  came  an  increase  in  the  cost  of  shingles.  The 
production  has  been  decreasing  in  many  localities  un- 
til at  the  present  time  approximately  seventy  per 
cent,  of  all  wooden  shingles  are  produced  in  British 
Columbia.  The  cost  of  transportation  increases  the 
manufacturer's  cost  at  least  one  hundred  per  cent. 
The  greatest  objection  to  the  use  of  wooden  shingles, 
are  their  inflammability  and  higher  insurance  rates. 
The  durability  of  the  wooden  shingle,  is  seldom,  if 
ever,  guaranteed  by  the  manufacturer. 

Felt  Base — Saturating  and  Coating 
The  real  life  of  prepared  roofing  depends  upon  the 
saturation  and  coating  compounds.  They  are  made 
from  a  strong  long-fibred  felt  which  has  unusually 
high  absorbent  qualities,  so  as  to  absorb  and  retain 
the  maximum  amount  of  asphalt  waterproofing  sat- 
uration. Once  thoroughly  im])regnated  with  the  as- 
phaltic  saturating  compound  the  felt  is  permanently 
protected  against  moisture  and  decay. 

The  .saturated  felt  then  receives  an   extra  ccatiiig 
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of  a  hard  blend  of  asphalt  which  completes  the  finish- 
ed product,  and  as  it  does  not  absorb  moisture,  it  is 
practically   impervious  to  rain,   sleet  or   snow. 

Asphalt  shingles  and  slate  surface  roofings  are  the 
[roofing  development  of  the  twentieth  century. 

They  are  made  from  the  strong  long  fibred   felt, 

[which  is  the  same  base  as  prepared  roofing.  The  felt 

is   thoroughly    saturated    and    also    receives    an    extra 

'  heavy  coating  of  a  hard  blend  of  asphalt,  into  which 

'  is  embedded,   under  tremendous   pressure,   a   crushed 

slate  surface  of  red  or  green  in  natural  colors. 

This  slate  surface  is  practically  impervious  to  rain, 

sleet  or  snow,  fire  resisting,  and  does  not  need  any 

painting,  the  natural  colors  (red  or  green)  being  per- 

imanent,  the  initial   cost  being  the   only  expense    for 

iraany  years  of  service. 

ALiphalt  shingles  will  not  split  or  crack.  There 
fis  no  tendency  whatever  for  properly  applied  shingles 
{to  curl.  They  lay  flat  and  adhere  to  the  loof,  an  J  as 
[they  do  not  absorb  moisture  or  shrink,  it  is  a  chemi- 
[cal  and  physical  impossibility  for  them  to  curl. 

Durability 

The  first  question  invariably  asked  by  the  pros- 
Ipective  purchaser  of  roofing  is,  "How  long  will  it 
iwear?"  He  is  most  interested  in  its  durability,  which 
Ireally  means  the  length  of  time  it  will  withstand  the 
attacks  of  the  elements  of  the  weather,  and  continue 
[to  perform  its  chief  function  of  remaining  waterproof 
[in  all  climates.  Many  roofs  covered  with  prepared 
[roofing  applied  over  twenty  years  are  still  in  service 
[and  retain  their  waterproofing  properties. 

The  services  which  these  roofs  have  rendered  in 
[the  past  is  the  best  evidence  of  their  durability  to  with- 
f stand  all  climatic  conditions  of  the  atmosphere. 

Adaptability 

Asphalt  shingles  and  prepared  roofing  are  pliable 
fand  can  be  made  to  conform  to  any  roof  of  irregular 
design,  or  can  he  bent  over  hips  and  ridges,  in  valleys, 
[flash  against  chimneys,  walls,  etc.,  which  is  a  saving 
[to  the  purchaser,  and  making  it  unneces.sary  to  use 
[metal  flashing,  or  expensive  hip  or  ridge  rolls. 

Fire  Protection  Reduces  Insurance  Rates 

The  ability  of  asphalt  shingles  and  prepared  roof- 
ings as  a  protection  against  fire  are  greater  than  the 
faverage  person  realizes,  as  they  do  not  support  their 
[own  combustion. 

Accepted  and  approved  by  the  National  Board  of 
[Fire  Underwriters  as  non-combustible  they  take  the 
[same  rate  of  insurance  as  slate,  metal  and  tile.  Every 
[new  roof  of  non-combustible  material  helps  to  reduce 
[the  insurance  rates;  the  saving  has  been  as  high  as 
[33  1/3  per  cent. 

Concrete  Walls  Shot  With  Cement  Gun 

ABOUT  40,000  sq.  ft.  of  2-in.  concrete  wall  were 
shot  with  a  cement  gun  on  three  wooden  mine 
buildings   at   Victor,   Col.    The  workers   used 
both    swinging   and    stationary   scaiifolds,   and 
^.maintained  a  daily  average  of  750  sq.  ft.  with  one  gun. 
After  the  buildings  had  been  stripped  to  the  bare 
frames  there  was  nailed  to  them  triangular  wire  mesh 
in  rolls  50  in.  wide  by  150  ft.  long.  On  the  outside  of 
ithe  wire  were  placed  unit  forms  3  ft.  wide  by  16  ft. 
[long,  consisting  of  three  horizontal  layers  of  wall  sec- 
[^;ions  made  of  2  x  4-in.  pieces,  nailed  to  one  another 
and  to  the  framework  and  wired  at  the  top  to  the 
I  .studding.    Forms   were   backed   by   3/8-in.   cedar   lag- 


ging, and  were  removed  12  to  24  hr.  after  concrete  was 
shot. 

The  1  :  3^  concrete  was  first  shot  from  the  inside 
of  the  forms  for  a  thickness  of  1>4  in.,  air  being  ap- 
applied  at  the  rate  of  about  175  cu.  ft.  per  minute, 
with  a  pressure  on  the  gun  of  45  lb.  and  water  pres- 
sure at  60  lb.  Forms  were  then  removed  and  the  con- 
crete shot  from  the  outside  to  a  final  thickness  of  2  in. 
The  concrete  was  drawn  into  the  gun  from  a  hopper 
into  which  it  had  been  shovelled  after  being  turned 
once  and  thrown  over  a  3/8-in  screen.  The  best  re- 
sults were  obtained  by  shooting  directly  at  right  an- 
gles. It  was  estimated  that  7  to  35  per  cent,  of  con- 
crete that  fell  as  rebound  was  taken  up  and  shot  again. 
After  application  the  concrete  was  wetted  several 
times  in  the  course  of  two  or  three  days,  and  that 
which  was  already  in  place  was  thoroughly  wasned 
before  receiving  the  final  layer. — Contracting. 


Employers  and  Employees  Get  Together 

With  the  object  of  bringing  the  big  employers  of 
labor  and  the  employes  closer  together,  to  study  the 
problem  of  unemployment,  high  cost  of  living  and  other 
questions  pertaining  to  readjustment,  arrangements 
are  being  made  to  hold  a  series  of  get-together  confer- 
ences in  Hamilton,  Ont.,  at  an  early  date.  In  connec- 
tion with  the  movement,  which  is  being  pushed  by 
leaders  of  the  Manufacturers'  Association,  as  well  as 
labor  leaders  in  Hamilton,  Prof.  Mclvor,  of  the  staff 
of  the  University  of  Toronto ;  S.  R.  Parsons,  past  presi- 
dent of  the  Canadian  Manufacturers'  Association ;  and 
Sir  John  Willison,  of  Toronto,  president  of  the  Can- 
adian Industrial  Reconstruction  Association ;  will  be 
asked  to  speak  at  public  meetings. 

One  of  the  results  of  the  informal  conferences  held 
this  week  between  some  of  the  captains  of  industry 
and  labor  leaders  was  a  proposal  to  form  a  local  recon- 
struction committee,  composed  of  the  following: 

The  local  members  of  parliament  and  the  legislature. 

The  mayor,  a  member  of  the  board  of  control  and  an 
alderman. 

Three  representatives  of  the  trades  and  labor  coun- 
cil, representing  organized  labor. 

Three  members  of  the  Independent  Labor  party, 
representing  unorganized  labor. 

Three  manufacturers  who  are  not  members  of  the 
association,  to  be  named  by  the  board  of  trade. 

A  representative  from  the  Ministerial  Association. 


Examination  of  Imported  Goods 

The  Senior  British  Trade  Commissioner  in  Cana- 
da and  Newfoundland  (Mr.  G.  T.  Milne,  367  Beaver 
Hall  Square,  Montreal)  has  been  notified  by  the  Im- 
perial Department  of  Overseas  Trade  in  London  that 
he  is  empowered  to  appoint  an  expert  to  examine  and 
report  upon  consignments  of  goods  from  the  United 
Kingdom,  in  respect  of  which  a  dispute  has  arisen,  and 
to  certify  the  signature  of  such  experts  as  authentic. 
The  Commissioner  will,  however,  only  intervene  when 
requested  to  do  so  by  both  parties  to  the  dispute.  The 
kind  of  disputes  in  which  the  Commissioner  may  in- 
tervene are  those  regarding  goods  which  are  alleged 
to  be  not  up  to  sample,  or  which  have  arrived  in  a  dam- 
aged condition  owing  to  faulty  packing. 

The  British  Trade  Commissioner  at  Toronto  (Mr. 
F.  W.  Field,  257  Confederation  Life  Bldg.,  Toronto) 
is  empowered  to  act  in  disputes  arising  out  of  ship- 
ments to  Toronto  and  to  other  centres  in  Ontario. 
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No  Provision  Made  for  Depreciation  of 
Toronto  Waterworks 

'riie  revenue  and  expenditure  in  eonnection  with 
the  civic  water  works  plant  in  Toronto  for  the  yeai 
1918  was  as  follows: 

Expenditure 

Debt  charges $900,371 

Revenue  office  maintenance 69,399 

Waterworks  maintenance 906,565 

Total $1,876,335 

Revenue 

From  the  city  itself $  726,734 

From  metered  customers 761,456 

From  tariflf  customers 917,570 

Total $2,405,760 

From  these  figures  it  is  seen  that  there  is  an  ap- 
parent surplus  of  $529,425,  hut,  as  pointed  out  by  Fin- 
ance Commissioner  Bradshaw,  there  is  no  provision 
being  made  for  depreciation,  and  whatever  capital  is 
required  for  renewals  and  extensions  has  had  to  be 
borrowed.  The  result  is  that  the  waterworks  debt  has 
already  reached  nearly  $16,000,000,  and  is  continuing 
to  increase. 

It  will  be  observed  that  over  30  per  cent,  of  the 
revenue  for  1918  was  from  metered  services,  though 
only  about  4,000  out  of  the  100,000  services  are  meter- 
ed. This  is  explained  by  the  fact  that  it  is  the  larger 
concerns  and  houses  which  are  metered,  and  also  that 
the  meter  customer  is  paying  more  for  his  water. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


A  resolution  in  favor  of  a  40-hour  week  and  a  minimum 
wage  of  $5  per  day,  was  passed  at  a  recent  meeting  of  trades 
unionists  in  the   Labor  Temple,   Toronto. 

At  a  recent  meeting  of  the  council  of  the  municipality 
of  Surrey,  B.C.,  a  deputation  urged  the  "Good  Roads"  claims 
of  White  Rock  and  Crescent,  with  particular  reference  to 
the  marine  drive  which  is  to  connect  these  two  points. 

Brig.-Gen.  J.  A.  Gunn  suggests  a  system  of  memorial 
l)ridges  constructed  as  needed  throughout  the  country  as  a 
very  useful  and  appropriate  way  of  honoring  the  memory 
of  the  men  from  rural  communities  who  fell  in  battle. 

The  Toronto  Specialty  Manufacturing  Co.,  Limited, 
head  office  Toronto,  capital  .$40,000.  .\uthorized  to  carry  on 
business  as  iron  founders,  mechanical  engineers,  manufactur- 
ers of  agricultural  implements  and  other  machinery,  tool 
makers,  brass  founders,  etc. 

A  delegation  recently  waited  on  Premier  Norris  of  Man- 
itoba to  urge  the  advisability  of  having  the  Oakland  branch 
of  the  C.N.R.  from  Amaranth  to  Winnipegosis  completed. 
The  Premier  promised  to  do  all  in  his  power  to  hasten  the 
work  and  the  petition  has  been  forwarded  to  Ottawa. 

Farrelly  Brothers,  Limited,  a  company  incorporated  un- 
der the  laws  of  the  Province  of  Manitoba,  has  been  licensed 
to  operate  as  general  contractors  and  manufacturers  in  the 
Province  of  Ontario  with  a  capital  of  $20,000.  Thomas  P. 
Farrelly,  of  Fort  William,  will  be  the  firm's  attorney  for  this 
province: 

The    C.    N.    Ry.    programme    in    British    Columbia    this 


year  includes  the  construction  of  a  freight  and  passenger 
depot  in  New  Westminster  and  the  extension  of  their  line 
through  that  city  to  serve  industries  on  the  North  Arm,  ac- 
cording to  assurances  given  a  deputation  which  recently  vis- 
ited Ottawa. 

Queen's  University,  Kingston,  Ont.,  intends  establishing 
a  course  in  road-making  in  connection  with  its  Practical 
Science  Department,  and  Prof.  Thos.  S.  Scott,  who  has 
been  in  Halifax  for  the  past  year  in  connection  with  re- 
construction work  there,  is  to  return  and  take  charge  of  the 
new  course. 

At  a  meeting  of  the  Port  Colborne,  Ont.,  board  of  trade 
recently,  a  resolution  was  passed  favoring  the  proposed 
erection  of  a  bridge  to  be  known  as  the  International  Me- 
morial Bridge,  the  cost  of  which  would  be  approximately 
ten  million  dollars,  to  be  borne  in  proper  proportions  by  the 
United  States  and   Canada. 

Mr.  Frank  Barl)cr,  consulting  engineer,  of  Toronto,  re- 
cently gave  an  address  before  the  Engineers'  Club  of  Peter- 
boro  on  the  sul)ject  of  "Concrete  Bridges."  illustrated  with 
slides  of  some  of  the  finest  bridges  of  this  type  in  Canada. 
which  he  compared  to  the  structure  he  is  designing  to  span 
the   River  Otonabee  at   Hunter  Street,   Peterboro. 

The  board  of  trade  of  Pembroke.  Ont.,  is  reviving  the 
scheme  for  a  bridge  over  the  Ottawa  River  at  that  point. 
The  idea  now  being  advanced,  which  is  based  on  plans  made 
by  J.  L.  Morris,  C.E.,  is  a  dam  at  the  head  of  the  Lost  Che- 
nail  and  the  Allumette,  with  a  bridge  over  the  piers.  It  is 
claimed  that  adoption  of  the  scheme  would  greatly  benefit 
navigation  in  the  Ottawa  river  above  Pembroke. 

The  Navy  League  of  Canada,  at  its  annual  convention 
in  Victoria,  B.C.,  recently,  decided  to  grant  the  sum  of  $200,- 
000  for  the  erection  of  a  Navy  League  home  in  Montreal, 
provided  that  the  Protestant  and  Catholic  homes,  now  ex- 
istent, combine  and  sell  their  properties.  The  amount  real- 
ized from  the  sale  to  be  added  to  the  $200,000  granted  and 
the  total  used  for  the  erection  and  establishment  of  the  new 
home. 

Arrangements  are  being  made  by  the  various  labor  com- 
mittees in  Toronto  for  a  parade  of  the  unemployed  to 
Queen's  Park  on  Wednesday,  March  o.  when  they  will  ask 
the  Legislature  to  give  them  work.  There  will  be  deputa- 
tions from  the  Metal  Trades,  Building  Trades,  District  Labor 
Council,  Machinists  District  Council,  Carpenters'  Union,  the 
Plumbers'  Union  and  other  branches  of  the  Trades  and  Lab- 
or Council. 

A  project  has  been  introduced  in  the  British  Columbia 
Legislature  for  the  expenditure  of  two  millions  in  develop- 
ing 600  soldier  homes  in  Burnaby  and  South  Vancouver. 
It  is  proposed  to  utilize  a  tract  between  Ardley,  on  the 
Burnaby  Lake  line,  and  McKay,  on  the  Central  Park  line, 
about  a  mile  from  each  station.  In  South  Vancouver,  it  is 
the  object  that  the  Government  take  over  70  acres  lor  the 
same  purpose. 

The  need  for  the  erection  of  a  new  500-bed  civic  hos- 
pital in  Ottawa,  at  a  cost  of  some  $1.. 500. 000,  has  been 
brought  to  the  attention  of  the  city  council  by  a  deputation 
representing  all  the  important  public  bodies  and  organiza- 
tions of  the  city.  St.  Luke's  and  the  County  of  Carleton 
General  Hospitals  have  signified  their  willingness  to  trans- 
fer all  their  various  properties  and  assets  to  the  city  if  this 
project  is  carried  out. 

.\  representative  of  the  Port  Arthur,  Ont.,  board  of  trade, 
who  recently  visited  Toronto  to  interview  the  Hydro-elec- 
tric Power  Commission,  received  assurance  that  head  work 
for  the  full  development  of  50,000  h.p.  on  the  Nipigon  River 
would   be  completed   by   1920.    Orders   have   been   confirmed 
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J  to  proceed,  jjolcs  have  been  bought,  camps  arc  erected,  ttie 
[railway  has  been  built,  and,  by  the  spring,  a  large  force  of 
[  men  will  be  employed  on  this  work. 

Another  suggestion  has  been  advanced  in  regard  to  the 
establishment  of  a  permanent  war  memorial   in   the  city  of 
Winnipeg   in    the   form   of   a   street   or   highway.     This    Mew 
tsuggestion,   made  by   Lieut.   Leo.   Warde,   proposes   a   trans- 
Lcity   highway    connecting   up    Edinburgh,    Osborne,    Colony, 
[Balmoral,  Isabel  and  Salter  streets.   A  series  of  open  squares 
or  plazas  wtiuld  also  be  provided  for  in  the  project,  to  com- 
memorate some  of  Canada's  more  notable  victories  in  arms. 
The   City   Council   of   London,    Ont.,   has   announced   its 
intention  to  apply  to  the  provincial  J^egislature  at  the  present 
!  session   for   power   to   raise   $200,000   by   debentures   for   the 
[erection  of  a  municipal  building  at  the  corner  of  Dundas  and 
[Wellington   streets.    There   is,   however,    considerable   oppo- 
'sition  to  this  scheme,  as  it  is  considered  that  such  a  build- 
;ing  would  not  be  in  keeping  with  the  dignity  of  the  city,  and 
la  more  ambitious  project,     known    as     the   Federal   Square 
(Scheme,    which    contemplates    an    expenditure    running    into, 
[probably,  a  million   dollars,   has   the   enthusiastic   support   of 
[many. 

At  a  recent  meeting  the  Chamber  of  Commerce  of  Kam- 
floops,  B.C.,  decided  to  petition  the  Dominion  and  Provincial 
iGovernments    regarding   certain    construction    undertakings. 
[They  urge  that  the  Provincial  Government  now  proceed  to 
complete  the   Provincial  home,  according  to  plan,  with  fire- 
f>roof  buildings.    The   Dominion    Government  will   be   asked 
to  at  once  construct  a  drill   hall,   for  which   money  has   al- 
Iready  been   voted,  and   for  which   the   city   has  purchased   a 
[site,  and  also  to  erect  a  post  office  and  departmental  office 
fbuilding.     The   Chamber   is   also   anxious    to    have    dredging 
and  waterfront  improvements  carried  out,  and  larger  appro- 
priations for  the  roads  of  the  district. 

That  the  best  interests    of     the     Province    of  Manitoba 

vould  be  served  by  the  provincial  government  assuming  the 

Iconstruction   and   maintenance   of   the    main    trunk   highways 

lof  the  province,  was  the  declaration  made  before  Ministers  of 

[the  government  by  a  deputation   representing  the   Manitoba 

[Good  Roads  Association,  the  Manitoba  Motor  League,  Win- 

lipeg  Board  of  Trade,  and  a  number  of  other  bodies.    Hon. 

iGeo.  A.  Grierson,  in  reply,  pointed  out  that  the  programme 

[for  this  year  would  involve  the  expenditure  of  from  $1,000,- 

lOOO   to   $1,500,000,   if   labor   and    material   could    be   procured, 

fwhile  to  take  over  the  construction  and  maintenance  of  all 

highways  would  involve  an  expenditure  of  from  five  to  six 

millions.     It  was   intimated   that   a  bill   was   being  prepared 

fhich  would   insure  more   uniformity   and   co-ordination   be- 

Itween  the  department  and  the  municipalities,  and  Mr.  Grier- 

Ison    promised    that    the    various    organizations    represented 

[would  have  copies  supplied  them  and  an  opportunity  of  dis- 

Icussing  the  bill  before  the  law  amendments  committee. 
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Personals 

Mr.   R.   S.  Lea,  of  R.   S.  and  W.   S.   Lea,   consulting  en- 
Igineers,  Montreal,  has  undergone  -an  operation  for  appendi- 

Icitis. 

Mr.  H.  Boyd,  superintendent  of  the  Vancouver  Divi- 
Ision  of  the  C.  P.  R.,  has  been  promoted  to  the  position  of 
assistant  mechanical  engineer  for  the  entire  C.P.R.  system, 
with  headquarters  at  the  Angus  shops  in  Montreal. 

Mr.  A.  E.  Doucet,  director  of  public  works  for  the  city 
of  Montreal,  has  received  a  letter  from  King  George  and 
Queen  Mary,  expressing  sympathy  on  the  loss  of  his  son, 
Lieut.  A.  C.  Doucet,  recently  accidently  kiljed  while  over- 
seas. 

Prof.  Wright,  Mr.  Frank  Wickson  and  Dr.  John  Noble, 
chairman   of  the  property  committee,   have   been   chosen   by 


the  Toronto  Board  of  Education  as  judges  of  the  competi- 
tive plans  submitted  for  the  propsed  schools  on  Glen  Grove 
and  Glenholme  avenues.  The  architects'  competition  is  to 
close  on  March  31,  and  the  judging  will  be  held  on  April  1. 

Mr.  E.  A.  Cleveland,  of  Vancouver,  the  civil  engineer 
who  was  recently  appointed  by  the  British  Columbia  Gov- 
ernment to  report  upon  the  development  of  23,000  acres  of 
land  just  purchased  in  the  South  Okanagan  district,  has  now 
been  appointed  comptroller  of  water  rights  for  the  province, 
succeeding  Mr.  Wm.  Young,  who  has  resigned. 

Mr.  J.  L.  Weller,  the  former  chief  engineer  of  the  Wel- 
land  Ship  Canal  work,  Who  tendered  his  resignation  when 
that  work  was  closed  down  about  a  year  ago,  is  now  acting 
in   the   capacity  of   Consulting   Engineer   to   the   Department 


Mr.   J.    I 

of  Railways  and  Canals.  Some  weeks  ago,  when  it  was  de- 
cided to  re-open  the  Welland  Canal  work,  the  Department 
oflfered  Mr.  Weller  this  position.  His  services,  however,  will 
not  be  limited  to  this  particular  undertaking,  but  will  be 
available  for  all  works. 

Mr.  F.  W.  Pratt  has  been  appointed  engineer  for  the 
municipality  of  Surrey,  B.C.  For  the  past  two  years  Mr. 
Pratt  has  been  connected  with  the  engineering  department 
of  the  Great  Northern  Ry.,  and  previously  for  seven  years 
held  the  position  of  assistant  city  engineer  of  Vancouver. 
He  also  has  had  engineering  experience  in  the  city  of  Lon- 
don, Ont. 

Lieut.-Col.  W.  G.  MacKendrick,  D.S.O.,  who  has  won 
high  miltary  distinction  for  himse-lf  as  Director  of  Roads 
with  the  Fifth  British  Army,  has  recently  returned  to  his 
home  in  Toronto  after  more  than  three. years  of  war  service. 
Col.  MacKendrick  was  in  Canada  on  furlough  early  in  1918, 
but  later  returned  to  the  front  again  and  spent  some  days 
in  Germany  last  January.  In  civil  life.  Col.  MacKendrick  is 
well  known  to  Canadian  construction  men  as  president  of 
the   Warren   Bituminous   Paving   Co. 


Obituary 

Mr.  William  E.  Gray,  builder  and  contractor,  of  Brock- 
ville,  died  on  Feb.  31,  after  a  brief  illness,  aged  57  years. 
He  was  an  ex-member  of  the  Board  of  Public  Utilities. 

Staflf-Sergt.  James  L.  Wallace,  who,  up  to  the  time  of 
his  enlistment  about  four  years  ago,  followed  the  building 
and  contracting  business  in  Toronto,  has  died  of  pneumonia 
on  the  eve  of  his   return   to   Canada. 


Contracts  Department 

News    of    Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Amherstburg,  Ont. 

Town  Council  plans  paving  Murray  St. 
Clerk,  A.  J.   Burns. 

Bornholm,  Ont. 

I'lans  and  specifications  arc  with  the 
clerk,  Louis  George  Rock,  R.  R.  No.  1, 
Bornholm,  who  is  receiving  tenders  un- 
ta  1  p.m.,  March  18th,  for  construction 
of  Ritz  drain  for  Township  Council. 

Brantford,  Ont. 

Estimates  have  been  submitted  to  City 
Council  for  storm  and  sanitary  sewers 
costing   $50,000.   Clerk,   H.    F.   Leonard. 

Hull,    P.Q. 

Quebec  Proviiuial  (government  and 
Hull  City  will  build  highways  from  Hull 
to  Rouses  Point.  Provincial  Lngincer. 
J.  Levesque,  Quebec.  Work  to  start 
this  summer. 

Leamington,   Ont. 

Town  Council!  plans  paving,  Talbot 
and  Marlborough  Sts.  Clerk,  R.  M.  Sel- 
kirk. 

Norwich,  Ont. 

Township  Council  plans  construction 
of  tile  drain.    Clerk,  C.  E.  Burgess. 

Orillia,  Ont. 

Tenders  are  l)eing  received  by  Town 
Council  until  March  22nd,  for  construc- 
tion of  various  pavements  throughout 
the  town.  The  minimum  tender  is  for 
15,000   sq.    ft.     Clerk,    C.    E.    Gratn. 

Oshawa,  Ont. 

City  Council  plans  improvements  to 
several    streets.    Clerk,    Thos.    Morris. 

Revelstoke,  B.C. 

Town  Council  plans  construction  of 
sixteen  mile  roadway  between  Boulder 
&  Taft.    Clerk,  W.  A.  Gordon. 

Swift  Current,  Sask. 

Town  Council  plans  drainage  work. 
Clerk,  George  D.  Arnott. 

Timmins,  Ont. 

Waterworks  system  to  cost  $116,000, 
contemplated  by  the  Towji  Council, 
clerk  H.  E.  Montgomery.  Engineers, 
Sutcliflfe  &  Neclands,  New   Liskcard. 

CONTRACTS  AWARDED 

Pembroke,  Ont. 

Town  Council  has  awarded  $9,000  con- 
tract for  waterworks  to  Edward  Behan. 
Owner  is  in  the  market  for  quantity  of 
steel  sheet  piling. 

Hamilton,   Ont. 

City  Council  has  awarded  the  $8,000 
contract  for  sewers  to  J.  S.  .\rmstrong, 
138  Erie  Ave. 


Cape  Bald,  N.B. 

Tenders  are  being  received  by  R.  C. 
Desrochers,  secretary  Department  of 
Public  Works.  Ottawa,  until  noon  March 
18th,  for  repairs  to  breakwater  pier. 

Fitzroy  Township,  Ont. 

Patterson  &  Byrne,  engineer.-,.  7\yj 
Sparks  St.,  Ottawa,  are  receiving  ten- 
ders for  bridge  abutments  and  piers  for 
bridge  over  Mississippi  River,  for  Coun- 
ty  of  Carleton.   imtil   March   11. 

Halifax,  N.S. 

Canadian  National  Kys.,  Ottawa,  pro- 
pose erection  of  bridge  at  Campbell  Rd. 
Bridge  Master.  H.  A.  McElhinney.  Tru- 
ro, N.S.    Structural  Steel  construction. 

New  Westminster,   B.C. 

C.  N.  Kly..  Toronto,  plans  erection'  of 
freight  and  passenger  depot.  Gen.  Man- 
ager, \V.   MacLeod. 

Paisley,    Ont. 

Tenders  are  being  received  by  En- 
gineer Fred.  B.  James.  Walkerton,  until 
March  lOtli.  for  rebuilding  a  bridge  for 
County   Council. 

South   Vancouver,    B.C. 

Plans  are  in  progress  for  branch  line 
to  north  arm  of  Eraser  River  for  C.  N. 
Rly..  Toronto.  President,  D.  B.  Hanna. 
Toronto. 

Timmins,  Ont. 

Town  Council  and  T.  &  N.  O.  Ry. 
contemplate  $40,000  steel  bridge  at  5th 
Ave.     Clerk,   H.   E.   Montgomery. 

Victoriaville,  Que. 

G.  T.  Rly..  Montreal,  plans  erection  of 
repair  shops.  Gen.  supt.,  W.  R.  David- 
son.  Montreal. 

CONTRACTS  AWARDED 
Carleton  County,  N.  B. 

Department  of  Public  Works,  Frcder- 
icton.  has  awarded  the  contract  for  con- 
struction of  $2f>,000  bridge  to  Concrete 
Builders,  Ltd.,  South  Devon,  l'"redericton, 

Sackville,  N.B. 

Department  of  Pul)lic  Works,  Freder- 
icton.  has  awarded  the  contract  for  con- 
struction of  $7,000  bridge  to  Messrs.  Al- 
exander &  Roy  Forbes,  South  Devon. 


Railroads,  Bridges  and  Wharves 

Boston  Creek,  Ont. 

T.  &  N.  O.  Rly.,  Toronto,  plans  con- 
struction of  railway  from  here  to  centre 
of  mining  district.  Chairman,  J.  L.  F.n- 
glehart,  Toronto. 


Public  Buildings,  Churches 
and  Schools 

Antigonish,   N.S. 

Plans  are  being  prepared  for  four- 
storey  building  for  the  Sisters  of  St. 
Martha. 

Blytheswood,   Ont. 

Presbyterian  Congregation  plans  re- 
modelling church.  Pastor,  Rev.  A.  W. 
Campbell . 

Calgary,  Alta. 

I'lans  are  ready  for  customs  house 
for  Department  of  Public  Works.  Otta- 
wa. .Xrchitect,  R.  C.  Wright,  Robinson 
Bldg..  Ottawa. 

Chicoutimi,   Que. 

Plans  arc  being  prepared  for  $175,000, 


two  storey  church  and  $35,000.  tlirc  ■ 
storey  sacristy  for  R.  C.  Congregation 
Architects,  Oscar  Bcaule  &  .\lfred  La 
montagne,  21  D'.Viguillon  St.,  Quebec. 
Fite  hundred  benches  and  new  organ 
will   be   required. 

Cloverdale,   B.C. 

Dcijartment  of  Public  Works,  Ottaw;i 
has  secured  site  for  erection  of  conva 
Icscent  home.  Secretary,  R.  C.  Dcsrocli 

ers.  Ottawa. 

Drummondville,  Que. 

Town  Council  plans  erection  of  town 
hall  and  court  house.  Scc.-treas.,  W.  A 
Moisan . 

Guelph,  Ont. 

S.    B.    Coon    &    Son,    I-'xcelsior    Lii 
Bldg.,    Toronto,    is   preparing    plans    fc: 
$.50,000  school  for  Board  of  Education 

Halifax,   N.S. 

K.  S.  Episcopal  Corporation,  Dresden. 
Row.  contemplates  convent  on  Russell 
St.  Secretary-Treasurer,  D.  T.  Lynagli. 
South   Park  St. 

St.  Joseph's  Society,  Gottingen  St., 
contemplates  erection  of  new  hall  to 
cost  about  $35,000. 

Darling    &    Pearson,    3    Leader    Land 
Toronto,  have  been  appointed  arcliitcc| 
for  Girls'  Residence   for   Dalhousie  Ul 
versity,  Cobourg  Rd. 

.\.  R.  Cobb,  Tramway  Bldg,,  has  bee 
appointed  architect  for  "Richmonil 
school  by  the  School  Board,  81  Sac|| 
ville  St.  Board  will  shortly  call  tender 
Sec. -Treasurer,  S.  J.  Wilson.  Cost  $8S 
000. 

Hamilton,  Ont. 

The  Department  of  Public  Work 
secretary  R.  C.  Desrochers.  Ottawa,  ha 
plans  nearly  ready  for  a  federal  buildil 
in  Hamilton. 

Ingersoll,  Ont. 

Ry-law  will  be  submitted  shortly  fa 
erection  of  $35,000  public  school  fq 
Town    Council.     Clerk,    W.    R.    Smith. 

Kamsack,   Sask. 

.School    Board   has   purchased   site   f^ 
erection  of  addition  to  school.  Chairma 
K.  C.  Lawrence. 

Kingston,  Ont. 

Tenders  are  being  received  by  R. 
Desrochers,   secretary  of  Department 
Public   Works,   until   noon,    March    19t 
for  erection  of  educational  block  at 
itary  Camp. 

Tenders  arc  being  received  by  R. 
Desrochers.  secretary  of  Department  o! 
Public      W'orks,      Ottawa,     until      nooi 
March  33th,  for  alterations  and  additic; 
to   stone   building   for   military   hospita' 
Pavilion  ".\". 

Educational   block   R.M.C.   planned   1  ^ 
Dept.  of  Public  Works,  secretary   R.   L 
Desrochers,    Ottawa,    includes    assembly 
hall,  2  storeys  and  basement,  and  school 
bldg.  3  storeys  and  basement,  structural 
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!   ^^^  i  J    ^^^    tsTA»usHtB  IB86      ^  Dominion.    The  parent  organization  of  the  individual 

[  M  .^^  ^0m.Me^l%^\  m^U     1 9^\^^j^  -■.■■J'B  exchanges  is,  logically,  a  provincial  association.     The 

■  #^»  |1  I  I  ^\  ^  \_    Imm^l     lll^li  ^'^""y'^g  conditions  and  laws  of  the  different  provinces 

'  M^^M  I  1  ^4  ^A^^**    1  l^'^^V^M.  \^  make  this  absolutely  essential.     The  Dominion  Asso- 

I  ^^^^  ^  ciation  would  unite  the  various  provinces  and  this  ar- 

^^■^^  p'-r|/\||||a/3»|»|ir|/\     y^"\/i/*lAr  raiigement  would   establish   a  chain  of    responsibility 

«►    l^liyniVrCl  lliy    JVV^Vl^W  that  would  be  effective  and  flexible.     It  would  unite 

the  exchanges  in  each  province  and  in  this  way  enable 

Published  Each  Wednesday  by  them  to  discuss  and  settle  their  purely  local  or.pro- 

V\\^CV\   C^     \/f  Ar"T  PAIV    T  T]V4TTT7r^  vincial   problems  without  reference   to  the   Dominion 

HUvjll   Li.   MACL-HAIN,  L/lMllHU  association,   while   questions  of  a   national   character 

HUGH  C.  MacLEAN,  Winnipeg,  President.  could  be  taken  up  by  the  provincial  representatives  to 

THOMAS  S.  YOUNG,  General  Manager.  the  National  Council    of    the    Dominion    Association. 

tHEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  Cjuestions    requiring    provincial    legislation    could    be 

Telephone  A.  2700  handled    to    much    better   advantage   by   a   provincial  • 

■ .  organization.    Smaller  problems  are  much  more  num- 

lONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  erous   than   large  ones   and   for   this   reason   it   would 

^NNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  often  be  a  hardship  to  have  to  wait  for  the  national 

/•ANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  council  to  decide  some  question  of  purely  local  interest 

lEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  which   could   be   settled   much   more   intelligently   and 

:HICAG0   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  satisfactorily  at  a  monthly  meeting  of  the  provincial 

-ONDON,  ENG. 16  Regent  Street  S.W.  association. 

crTR^rRTPTTON  RATF9  ^^^"^  question  of  representation  at  the  meetings  of 

bUBbCKiPiiON  KAiti,  jl^g  Dominion  Association  is  another  serious  difficulty 

ranada  and  Great  Britain,  $3.00.     U.  S.  and  Foreign,  $3.00.  owing   to   the   cost   of   sending  a   representative   from 

Single  copies  10  cents.  each  exchange  in  some  instances  right  across  the  con- 

— ; 7~  tinent   to   attend   a   meeting.      A    representative   from 

Authorized    by   the    Postmaster    General    for    Canada,    for   transmission         ,     i       ,     .*.;^„     „f    4.1, „ ; :    1     „  ,, ;„4.:^.,         1  i 

^s  second  class  matter.  cach   sectioii   01   the  proviiicial   associatiou   would   re- 

Entered  as  second  class  matter  July  isth   1914,  at  the  Postofficc  at  present  the  vai'ious  exchauges  of  the  whole  proviucc 

Buffalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  ISiU.  '        ,     .  ,  .  .  *  •  r  li  1 

and  in  this  way  insure  representation  for  all  and  at 

^ol.  33  March  12,  1919  No.  11  the  same  time  eliminate  a  great  deal  of  unnecessary 

j      I  expense. 
Principal   Contents                         Pa^e  ^"'^^  construction  industry  must  confront  the  new 

iditorial   223  problems  that  lie  before  it  and  it  must  rest   with  a 

Tounty    Road    Superintendents    and    Engineers    of    On-  united  industry  to  handle  the   situation   promptly  and 
tario  Exchange  Views 22.'>  wisely.     Concerted  effort  is  so  vastly  superior  to  in- 
earth Work  and  Grading,  by  G.  R.  McVicar 328  dividual  effort  that  the  advisability  of  capitalizing  the 

Proper  Grading  Essential,  by  S.  McClure 230  experience  of  the  ablest  men  in  the  industry  will  readi- 

Jow  Toronto-Hamilton   Highway   Commission   Fought  'v  be  admitted  by  all. 

the  Snow,   by  S.  A.  Cummiford 237  Similar  action  on  the  part  of  the  other  provinces 

Ice-Breakers  at  Three  Rivers  Shipyard  Co 838  along  the  line  adopted  by  Ontario  would,  we  feel,  be 

'  fontreal  Branch  of  the  A.  C.  B.  &  C.  I.  Hold  First  Ban-  a   most   effective   procedure   and   one   most   certain   to 

quct 239  result  in  the  firm  establishment  of  the  Association  of 

)rainagc  Works  on  Railway  Lands,  by  G.  A.  McCubbin    242  Canadian    Building   and   Construction   Industries. 

[Commissioner-Manager    Prcferaljle    to    the  Commission  

Form  of  Government 247  Are  Cheap  Roads  Profitable? 

lainly  Constructional 249         _   _   ,  itv  t.t-t.^     r  j       u       u  ^   1       •    i.  i.  i.i. 

■  "^  UlLDERS  of  roads  should  take  into  account  the 

r^  mental  attitude  and  inherent  rights  of  the  aver- 

)rganization  of  Ontario's  Building  Industries  -L'  -iRc  citizen  whose  money  is  spent  in  the  con- 
,T.^„„     ,                  ,             .            r      1       T-.       •     ■  1  struction  of  roads.     The  average  man  has  no 

I  INC  h    the    annual    meeting     of     the    Provincial  technical  knowledge  of  road  building  and  he  judges  a 

Builders   and  Supply  As.sociation  of  Ontario,  re-  ..^^^  g^jg,    ^y  what  he  sees.    He  knows  that  there  are 

cently  held  in  Chatham    the  executive  of  the  as-  ^^^^^^j  ^  ^f  pavement,  but  he  allows  for  no  vari- 

sociation   has   been    hard   at   work   developing   a  .^^-^^^^  -^  ^  ^  ^         of  road  is  either  good  or  bad 

widespread   organization    campaign   that   will   take   in  -^^  j^j^  ^^-^^-^^^  ^^^  ^^^  allowance  is  made  for  ignorant 

the  whole  province.  construction    work,    bad    designs,   or   badly   prepared 

A  strong  provincial  organization  is  made  ])ossibIe  specifications. 

My  through  the  strength  of  the  local  or  district  ex-  '      ^^^.^   flexibility    in    designing   and    less    generaliz- 

Ihanges  and  an  effort  is  being  made  to  arouse  thein-  j,       j,^  ^^^j  building  would  eliminate  many  prevent- 

[erest  of  all  connected  with  the  industry  in  districts  ^^^^   ^.^^^^^   ^f   f^il^^g      There   are   many    causes   for 

^hat  at  present  have  no  builders    exchange  or  other  ^^^^  ^^jj^^^  ^,,^^  ^^^  ^^^jly  determined  when  it  is  too 

Similar  association.  1^^^        Inadequate    drainage,    bad    sub-grade,    uneven 

The    newly    organized    Association    of    Canadian  foundations,  negligence  in  rolling  or  the  omission  of 

5uilding    &    Construction    Industries    should    be    the  the  innumerable  details  necessary  to  the  construction 

parent  association,  but  no  national   association   alone  ^f  a  good  road  are  often  responsible  for  failure  that  is 

pan  satisfactorily  handle  the  many  small  problems  of  readily  recognized  by   the  engineer,   but  the  average 

fhe  individual  exchanges  in  the  different  provinces.  ,„an,  knowing  nothing  about  such  matters,  condemns 

The  organization  of  the  individual  exchange  should  the  type  of  roadway  as  a  failure. 
be  the  first  effort  in  the  general  organization  of  the  Cheap   roadways   may  please  taxpayers   temporar- 
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ily,  but  when  the  road  fails,  as  is  to  be  expected,  the 
tax()ayer,  in  his  mind,  condemns  forever  that  type  of 
l)avement. 

Highway  engineers  should  endeavor  to  make  good 
on  pavement  construction  in  order  to  avoid  the  neces- 
sity of  making  excuses  for  failure. 

The  situation  seems  to  demand  education  on  both 
sides — education  of  road  builders  to  the  best  meth- 
ods of  construction  and  the  selection  of  the  type  of 
roadway  that  will  be  most  efficient  under  the  condi- 
tions of  climate  and  traffic  to  which  it  is  subjected, 
and  education  of  the  public  to  appreciate  the  fact  that 
much  of  the  money  spent  on  a  road  cannot  show  im- 
mediate results  on  the  surface  and  that  no  road  can 
stand  uji  indefinitely  under  heavy  cars  driven  at  high 
speed.  It  seems  that  just  here  are  evidenced  the  ad- 
vantages of  the  Annual  Conference  of  County  Road 
Superintendents,  which  was  initiated  by  the  Ontario 
Highway  Department,  and  the  Ontario  Good  Roads' 
Association's  activities.  The  Conference  is  undoubt- 
edly the  best  method  by  which  the  collective  experi- 
ence of  the  road  superintendents  of  the  province  can 
be  made  available  for  the  use  of  all  to  the  general  ad- 
vantage of  the  public,  by  the  resulting  higher  stand- 
ard of  road  construction  throughout  Ontario.  The 
Good  Roads'  Association  on  its  part  is  helping  to  edu- 
cate the  public  to  the  necessity  of  better  highways, 
and,  by  its  propaganda,  bringing  them  to  realize  that 
these  cannot  be  obtained  without  the  expenditure  of 
considerable  money  in  a_  systematic  manner  and 
through  a  proper  organization. 


the  general  industrial  and  technical  educational  re- 
quirements of  those  engaged  in  these  jilants.  'i'his,  we 
understand,  is  being  arranged  for  by  the  Depart- 
ment of  Education,  which  has  recently  a])pointcd  two 
men  for  this  work.  In  this  way  only  can  construc- 
tive recommendations  be  made  regarding  the ,  best 
method  of  imjiroving  the  organization  of  technical  ed- 
ucation to  i)r(jvide  the  industries  or  trades  with  a  In  t 
ter  trained  type  of  industrial  worker. 

A  survey  of  the  more  im])ortant  industrial  estab- 
lishments will  have  to  be  made  in  order  to  establisli 
the  nature  and  character. of  training  required. 

This  work  of  reorganization  will  be  limited  in  il> 
effect  unless  the  government  secures  the  co-operation 
of  those  most  closely  connected  with  the  trades  and 
■industries.  In  this  way  only  can  the  shortcomings 
of  the  present  system  be  brought  to  light  and  a  solu- 
tion worked  out  that  will  be  '•ati-factory  to  all  interc-^t- 
ed. 


Daylight  Saving 

T'lT^   Daylight   .Saving  Bill  has  been   the   subject 
of   considerable   discussion    from   time   to   time, 
and  periodicallv  the  controversy  becomes  quite 
lieatcd.    Most  decided  views  have  been  express- 
ed both  for  and  against  the  bill  each  side  apparently 
being  unable  to  convince  the  other  of  the  soundness 
of  their  arguments.  .     ^      .        »  -n 

In  the  United  States  the  Daylight  Saving  Act  wil 
remain  in  force  for  another  year.   It  cannot  be  repealed 
at  this  session  of  congress  on  account  of  the  lateness 
of  starting  any  movement  to  have  it  stricken  from  the 

statute  books.  . 

An  exceedingly  strong  argument  in  favor  of  the 
bill  is  the  jircdiction  of  labor  leaders  that  a  national 
daylight  saving  law,  making  all  working  hours  day- 
light hours,  would  reduce  the  number  of  industrial 
accidents ;  in  fact,  this  is  .said  to  have  been  borne  out 
last  year.  In  one  state  the  number  of  industrial  acci- 
dents last  year  under  the  operation  of  the  daylight 
saving  law  was  93.036  less  than  the  preceding  year. 
It  is  argued  that  this  accident  prevention  is  due  to  the 
elimination  of  the  late  afternoon  hours  when  physical 
energy  is  at  its  lowest  ebb.  This  time  is  now  given 
over  to  recreation. 


Technical  Bureaus  Opened 

THE  bureaus  for  returned  technical  men,  about 
which  we  have  spoken  in  recent  issues  as  re- 
ceiving the  attention  of  the  Dominion  Govern- 
ment, have  now  opened  in  Ottawa.  Montreal 
and  Toronto.  The  Toronto  office  is  at  287  Queen  St. 
West,  and  is  in  charge  of  Major  R.  D.  Gali)raith,  late 
of  the  Canadian  Machine  Gun  Corps  and  Canadian 
Railway  Troops.  These  offices  will  have  on  file  the 
names,  qualifications,  experience,  etc..  of  returned 
technical  men,  this  information  being  oijtained  during 
the  home  voyage.  Letters  are  now  being  sent  nut  to 
employers  of  technical  labor  asking  their  co-operation 
in  getting  these  men  into  touch  with  suitable  po.si- 
tions.  The  letter  requests  that  all  such  employers  im- 
mediately send  in  a  detailed  outline  of  the  require- 
ments of  any  vacancy  or  prosjiective  vacancy  in  their 
organization.  The  location  of  other  technical  bureau'^ 
will  be  announced  later. 


Plans  to   Stimulate  Technical  Education 

Till-:    Government's    i)Olicv  for    the    extension    of 
technical  education  in  Canada  will  be  of  such 
great  benefit  and  so  far  reaching    in   its  efTect 
that  every  effort  should  be  made  to  foster  the 
idea  of  making  our  technical  schools  meet  more  di- 
rectly the  needs  of  the  various  trades  and  industries 
of  the  country. 

The   industrial   plants   throughout   Canada   should 
be  .subjected  to  a  thorough  study  in  an  effort  to  decide 


Montreal  Works  Dept.  Plans 

MR.  DOUCET,  the  chief  engineer  of  the  Cit> 
of  Montreal,  has  submitted  a  programme  of 
public  works,  which  has  been  approved  by 
the  Administrative  Commissioners.  This  in- 
cludes a  suction  conduit,  which  will  give  an  additional 
su]>i)ly  of  20,000,000  gallons  of  water  per  day.  The 
cf)nduit  is  to  be  reinforced  concrete,  about  300  feet  long, 
le  iders  for  which  have  already  been  called.  Messrs. 
R  S.  &  W.  S.  Lea  are  reporting  on  the  question  of 
utilizing  the  aqueduct  in  connection  with  the  water 
sui>])lv.  and  the  chief  engineer  suggests  that  the  report 
shou'd  be  referred  to  small  committee  of  well  known 
I  ngineers  and  business  men,  to  discuss,  approve  in  it- 
entirety,  or  make  suggestions  as  to  alterations  whirli 
might  lead  to  further  betterments. 

Mr.  Doucet  says  that  advantage  should  be  taken  .  . 
the  work  alreadv  done  in  the  way  of  revision  of  thi 
building  bv-laws'  by  Mr.  Francis  and  Mr.  Venne.     In 
(..rder  to  bring  this  work  to  a  practical  end,  a  commitiet 
presided  over  by  one  of  the  commissioners  and  consist 
ing  of  the   consulting  engineer,   director   and   dei)nt\ 
director  of  public  works,  heads  of  the  building  and  fire 
departments,  and  assisted  by  representatives  from  th> 
Society  of  Architects  and  Builders  Exchange  should  be 
formed.     The  work  should  be  followed  up  conscient 
iously  and  actively  a^  otherwise  discussions  will  drag 
on  without  anything  practical  being  arrived  at.. 
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County  Road  Superintendents  and  Engineers 
of  Ontario  Exchange  Views  on  Practical 

Highway  Problems 


THE  Fifth  Annual  Conference  on  Road  Construc- 
tion for  County  Road  Superintendents  and  En- 
gineers, under  the  auspices  of  the  Ontario  De- 
partment of  Highways,  opened  in  Toronto  on 
March  3,  with  a  very  full  attendance  from  all  over  the 
province.  This  conference  extended  over  three  days, 
overlapping  with  Ontario  Good  Roads  Association 
Convention  on  the  last  day,  when  a  combined  meet- 
ing was  held  in  the  York  County  Buildings.  Its  ob- 
ject, as  pointed  out  by  Mr.  W.  A.  McLean,  Deputy 
Minister  of  Highways,  who  occupied  the  chair  dur- 
ing the  greater  part  of  the  proceedings,  is  to  give  the 
superintendents  an  opportunity  of  discussing  the 
numerous  phases  of  the  work  in   which   thev  are  en- 


Mr.    W.    A.    McLean,    Deputy    Minister    of    Highways,    Ontario,    whose 

Department  is   responsible  for  getting  the   county   road   superintendents 

together  annually 

gaged.  The  subjects  on  the  ])rogramme  were  intro- 
duced by  short  addresses  from  engineers  and  super- 
intendents and  these  were  followed  by  informal  dis- 
cussions with  a  view  to  securing  an  interchange  of 
ideas  among  those  present.  There  were  a  large  num- 
ber of  lantern  slides  shown,  illustrating  various  phases 
of  topics  discussed,  and  also  motion  pictures  showing 
actual  road  building  operations  in  progress. 


In  our  last  issue,  two  of  the  papers  presented  at 
the  Conference  were  published — -"Road  Foundations, 
Drainage  and  Culverts,"  by  Mr.  Geo.  Flogarth.  Engi- 
neer of  Highways,  Ontario  Department  of  Public 
Highways;  and  "Permanent  Road  Surfaces,"  by  Mr. 
R.  C.  Muir,  Assistant  Engineer  of  the  Department. 
We  are  now  continuing  the  report  of  the  proceedings : 

Following  Mr.  Hogarth's  paper,  which  was  repro- 
duced in  our  issue  of  March  5th,  Mr.  McLean  made  a 
few  remarks  on  the  subject  of  drainage.  It  was  a  sub- 
ject, he  said,  which  had  been  emphasized  again  and 
again,  yet  when  the  Province  took  over  one  of  the  old- 
est highways  in  Ontario,  the  first  thing  they  had  to  do 
was  to  drain  it.  If  this  was  the  case  on  a  long-estab- 
lished and  important  highway,  what  were  the  condi- 
tions on  local  roads  which  were  considered  of  less  im- 
portance? The  illustrations  showed  in  a  very  clear 
way  that  the  main  point  was  to  keep  the  water  from 
getting  under  the  roadway.  The  most  effective  way  of 
doing  this  was  by  means  of  the  old  o])en  ditch,  par- 
ticularly in  clay  soils.  There  were  some  soils  of  On- 
tario of  a  fairly  j^orous  nature  where  the  drains  were 
probably  as  effective  as  the  open  ditch,  but  there  were 
classes  of  soil  that  cotild  only  be  drained  by  means  of 
an  open  ditch,  or  l)y  means  of  an  expensive  under- 
drainagc  system  top-filled  with  stone.  In  some  part  of 
the  i)rovince.  the  problem  was  comparatively  easy,  but 
in  others  the  country  is  flat  and  the  soil  heavy,  and  in 
such  locations  a  simple  tile  drain  will  not  be  efTective. 

Mr.  McLean  announced,  with  regret,  that  Mr.  J. 
M.  Young,  county  road  superintendent  of  Welling- 
ton, who  was  to  have  led  the  discussion  on  Mr.  Ho- 
garth's paper,  was  unable  to  be  present  owing  to  sick- 
ness. Mr.  U.  W.  Christie,  county  engineer  of  Duf- 
ferin,  was  then  called  upon  to  open  the  subject.  His 
remarks  were  as  follows : 


Road  Foundations,  Drainage  and 
Culverts 


By  U.  W.   Christie 


Wll]",.\    we   consider    some    recent ,  failures     in 
what     were      previously      considered     good 
roads,  the  problem  of  the  immediate  future 
is  going  to  be  the  development  of  adequate 
foundations  to  handle  the  heavier  class  of  traffic. 

Failures  have  largely  been  the  result  of  weak 
foundations  at  the  time  frost  is  "coming  out  of  the 
ground,"  when  the  water  content  of  the  soil  is  high 
and  foundations  are  consequently  weakened.  What 
degree  of  weakening  is  permissable  under  ariy  condi- 
tions before  failure  is  reasonably  certain,  is  not  known 
because  we  never  know,  even  approximately,  the 
factor  of  safety  in  the  bearing  power  of  our  sub- 
grade. 

Some  studies  by  an  engineer  interested  in  public 
roads  gives  the  following  interesting  data :   Clay  below 
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a  concrete  pavement  contained  19  per  cent,  by  weight, 
or  about  46  per  cent,  by  volume,  of  water.  In  another 
case  clay  contained  12.7  per  cent,  by  weight.  Clay 
lonni  under  an  asphalt  pavement  on  a  7-inch  concrete 
base  contained  13.6  per  cent,  by  weight,  or  about  33 
per  cent,  by  volume,  of  water.  A  sand  cushion  on  a 
concrete  base  under  wood  blocks,  may  contain  as  high 
as  12.7  per  cent,  by  weight  of  water. 

The  above  figures  are  roughly  the  natural  water 
content  of  the  various  materials  under  the  given  con- 
ditions. 

The    following   table    shows   the   height    to    which 
capillary  water  rises  in  certain  soils  in  24  hours: 

Light  sandy  soil 14  inches 

Gravelly  soil 16 

Decomposed  granite  (loam) 21 

Heavy  granite  loam 16 

Heavy  clay  loam 11 

Heavy  lava  ash 16 

Pure   sand 9 

In  one  day  the  capillary  water  moves  upward 
about  one-half  its  apparent  final  limit.  In  three  days 
it  moves  about  two-thirds  its  apparent  final  limit.  In 
some  soils  the  movement  upwards  in  the  first  two 
hours  is  as  high  as  one-third  of  its  movement  for  30 
days.  In  pure  stind  it  rises  in  oncyhalf  hour  approxi- 
mately one-half  as  high  as  in  one  day,  and  in  one  day 
about  70  per  cent,  as  high  as  in  twelve  days.  The 
movement  is  more  rapid  at  the  start  in  light  soils,  and 
slows  down  rapidly.  After  three  days  the  movement 
is  exceedingly  slow  in  pure  sand.  In  heavy  soils  the 
movement  is  uniformly  slower  and  more  sustained. 
In  light  soils  the  per  cent,  of  water  in  the  soil  decreases 
rai)idly  with  the  height  above  the  source  of  water, 
wliile  in  some  heavy  soils  the  water  content  is  strik- 
ingly uniform  at  different  depths. 

Horizontal  capillarity  occurs  with  much  faster  wa- 
ter movement  and  greater  uniformity  of  moisture  con- 
tent. The  speed  and  distance  vary  with  different  soils 
and  ranges  from  7  to  33  feet  in  the  first  24  hours. 

Capillary  Action 

The  ra])idity  with  which  capillarity  occurs  when 
there  is  a  free  source  of  water  makes  it  necessary  to 
remove  this  source  with  the  greatest  promptness  if 
a  substantial  road  foundation  is  to  be  maintained. 

If  it  is  absolutely  necessary  to  allow  water  to  stand 
or  flow  along  a  road  embankment  for  even  a  few  hours, 
the  height  of  the  sub-grade  above  the  surface  of  the 
water  and  its  distance  horizontally  from  the  water 
source  must  be  considered. 

Should  we  have  a  wetted  side  drain  for  only  one 
day  at  a  time  a  height  of  sub-grade  of  18  inches  will, 
in  all  jirobability,  be  sufficient,  and  should  the  horizon- 
tal distance  to  the  drain  be  large  the  18  inches  may  be 
reduced,  but  if  the  wetted  side  drain  is  to  remain  for 
a  considerable  time  the  height  might  have  to  be  in- 
creased as  much  as  2  or  3  times  the  above  figure. 

The  road  builder  should  not  only  strive  to  get  the 
water  out  of  the  road  foundation  into  the  side  ditches 
as  quickly  as  possible,  but  he  should  also  strive  to 
get  the  water  out  of  the  side  ditches  and  off  the  road 
as  quickly  as  possible. 

Culverts  should  be  built  at  low  points  and  ditches 
should  be  constructed  with  a  uniform  grade  to  and 
from  them,  both  culverts  and  ditches  should  be  kept 
free  of  all  obstructions  that  will  impede  the  free  flow 
of  water.    A  special  effort  should  be  made  each  fall 


U)  remove  all  trash  and  debris  collected  at  entrance- 
and  outlets  of  culverts. 

Sub  Grade 
A  dry  sub-grade  is  a  good  foundation  for  almo-t 
any  of  the  ordinary  bases  if  it  be  properly  .shaped  and 
rolled  prior  to  surfacing.  Thus  a  ridge  road  is  always 
a  good  road  with  a  side  hill  road,  if  proper  outlets  are 
opened,  a  close  second,  the  secret  being  that  they 
are  easily  drained  and,  consequently,  are  general!} 
either  naturally  or  artificially  sufficiently  drained.  On 
the  other  hand  a  swamp  road  is  invariably  a  bad  road, 
as  nature  has  not  provided  for  a  dry  sub-grade  and 
artificial  drainage  is  difficult  and  expensive  and  in  the 
past  has  been  greatly  neglected.  In  many  cases  a  can- 
al or  canals  have  been  dug  along  the  side  or  sides  of 
the  road,  and  these  though  they  have  no  proper  out- 
lets, are  used  as  dumping  grounds  for  the  neighbor- 
ing farms.  Before  road  construction  is  attempted 
such  drains  must  be  carried  to  outlets  and  if  the  wa- 
ter cannot  be  lowered  sufficiently  a  foundation  not 
seriously  affected  by  capillarity  must  be  built.  Such 
a  foundation  might  consist  of  a  layer  or  two  of  field 
stone,  8  to  12  inches  thick,  covered  with  crushed  .stone 
or  coarse  screened  gravel.  Probably  a  telford  founda- 
tion would  be  better,  but  hand  placing  of  stones  is 
a  tedious  and  expensive  job  and,  at  the  present  prices 
of  labor,  is,  except  in  extreme  cases,  not  warranted. 
If  the  conditions  be  somewhat  more  favorable  •  and 
the  traffic  not  too  heavy,  a  layer  of  from  4  to  6  inches 
of  coarse  crushed  stone  might  be  sufficient.  In  any 
case  tile  sub-drains  must  be  placed  at  intervals,  de- 
pending upon  conditions,  leading  to  the  side  ditches, 
and  if  these  sub-drains  are  not  too  expensive  they  can- 
not be  too  frequent.  On  side  hills  which  are  wet  one 
tile  drain  4  or  6  inches  in  diameter,  placed  on  the  high 
side  at  a  depth  of  3  or  3^  feet  and  bedded  in  gravel 
will  usually  be  sufficient,  but  on  wet  cuts,  two  side 
drains  will  be  required. 

Vehicle  Load  on  Roads  M 

If  we  consider  the  maximum  load  allowed  on  conn-  w 
ty  roads,  that  is  a  vehicle  weighing  12  tons  with  a 
maximum  pressure  of  650  pounds  per  inch  of  tire 
width  and  that  two-thirds  of  the  load  or  8  tons  are 
carried  on  the  rear  axle,  we  have  a  weight  of  4  tons 
per  rear  wheel  which  would  require  a  tire  width  of 
over  12  inches.  Now  if  we  assume  that  the  pressure 
is  carried  downward  at  an  angle  of  30°  with  the  ver- 
tical, and  that  a  gravel  subsoil  will  support  8  tons 
per  square  foot,  firm  clay,  4  tons  per  square  foot, 
damp  clay,  2  tons  per  square  foot,  wet  clay,  one  ton 
per  square  foot,  and  wet  yielding  soil  only  one-half 
ton  per  square  foot,  we  would  require  a  depth  of 
crushed  stone  of  approximately  3t-<,  6,  9'/,  16%.  and 
25  inches,  respectively,  in  addition  to  the  wcnrincr 
surface . 

In  the  last  two  cases  a  condition  is  met,  which  re- 
quires special  consideration.  If  this  heavy  class  of 
vehicular  traffic  were  very  limited  it  appears  that  the 
reasonable  thing  to  do  would  be  to  prohibit  its  use  on 
the  road  during  wet  seasons.  On  the  other  hand  if 
this  heavy  vehicular  traffic  represented  a  fair  propor- 
tion of  traffic  it  would  appear  that  the  road  should  be 
made  to  accommodate  it.  Special  draining  should  be 
resorted  to  or  it  might  even  be  necessary  to  practical- 
ly bridge  the  .«oft  places  by  using  a  telford  base. 

The  cross-section  of  the  road  should  be  continually 
changed  to  meet  continually  changing  conditions  of 
sub-grade. 

Culverts  are  placed  on  the  line  of  natural  or  arti- 
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flcial  watercourses  and  ijenerally  at  right  angles  to 
tthe  centre  line  of  highway  as  this  saves  in  cost.     It 

is  not  go'od  ])ractice  to  place  all  culverts  at  right 
[angles  to  the  centre  of  the  road  as  there  are  conditions 

arising  in  which  such  an  arrangement  would  not  at  all 

apply  to  the  drainage  requirements,  and  it  is  well  to 
I  remember  that  the  object  of  a  drain  is  to  facilitate 
[drainage  and  a  culvert  being  part  of  a  drain,  has  like 

duties  to  perfom . 

It  is  not  safe  to  depend  upon  any  general  simple 

rule-  to  determine  the  size  of  a  culvert  as  conditions 
!are   so  dififerent.    The   size  depnds   upon   the   rate  of 

rainfall,  the  extent  of  area  drained,  the  rate  of  slope, 
ithe'  character  of  the  soil,  the  shape  of  the  area,  the 
[presence  or  absence  of  bush,  and  the  season.  A  small 
[area  will  require  a  proportionally  larger  culvert  than 
ta  larger  area,  a  circular  or  square  drainage  area  will 
[require  a  larger  culvert  than  a  long  narrow  area.  A 
fwell  defined  valley  requires  a  larger  culvert  than  one 
[consisting  of  a  fiat  slope.  In  warm  weather  the  size 
f<lepends  upon  the  porosity  of  the  soil  and  the  extent 
[of  evaporation.    On  sandy  soils  30  to  50  per  cent,  only 

if  the   rainfall   will   reach   the   culvert   and   on   heavy 

clays,  90  to  100  per  cent.    Long,  heavy  rains  will  sat- 

irate  any  soil  until  nearly  the  entire  rainfall  will  run 
foflf.  Frozen  ground  will  give  100  per  cent.  run-ofT,  to 
[which  should  be  added  allowance  for  rain  melting 
[snow.  Jf  all  the  rain  falling  on  an  area  reaches  a  cul- 
[vert  in  ,30  minutes  and  if  the  maximum  rainfall  rc- 
[corded  in  30  minutes  is  3/4  of  an  inch,  the  rate  of 
[rainfall  to  use  in  designing  a  culvert  for  that  area, 
[wrmld  he  a  rainfall  of  l^A  inches  per  hour. 

Small  Culverts 

Small  culverts  are  usually  pipe,  either  cement,  vit- 
[rified  clay,  cast  iron  or  corrugated  metal,  with  an  up- 
[per  limiting  size  of  about  30  inches  diameter  though 
[much  larger  sizes  may  he  procured.    Be  sure  to  lay 
[all   pipe  with   a  grade  dropping  to  the   down-stream 
[end  and  that  the  conditions  at  the  lower  end  of  the 
[culvert  will  carry  off  water  as  fast  as  the  culvert  dis- 
charges.   All  |)i])es  should  have  a  covering  of  at  least 
[1    foot,  and   where   the   traffic   is   heavy   the   covering 
Ishould  be  at  least  2  feet.    If  the  fill  is  not  less  than 
[two  feet  or  more  than  10  feet,  double  strength  vitrified 
Isewer  i)ipe  may  be  used;  these  are  made  in  lengths 
3f  2,  2J^,'or  3  feet.    If  the  soil  is  firm,  for  pipe  up  to 
[15  inches  in  diameter,  excavate  about  one  foot  wider 
[than   the  over  all   diameter  of  the   pipe  and   about  8 
linches   below   grade.     I'^ill    the   extra   excavation   with 
iwell-packed   gravel   and   bed    the   pijie   thereon,   being 
[sure  to  secure  a  proper  bearing  throughout  the  entire 
llength   of  pipe.     Lay    the   pipe   to  the  true   line  and 
!;rade,  beginning  at  the  down-stream  end  and  facing 
[the  bell    ends   uj)   stream.    Caulk   joints   with   oakum 
[and  fill  in  the  remainder  of  the  joint  with  a  mixture 
Mif  1  :1  sand  and  cement.    In  back  filling  place  the  ma- 
terial  in  thin   horizontal   layers  and   tamp   well   under 
and  for  some  distance  above  the  half  height  of  pipe, 
but  he  careful  not  to  tamp  too  much  just  above  the 
pipe.    For  pipe  15  inches  in  diameter  and  over,  exca- 
vate about  3  inches  below  the  bottom  of  the  pipe  and 
about   6   inches   wider   than    the   outside    diameter   of 
I'ipe  and  place  and  joint  as  for  smaller  pipe,  but  fill 
the  extra  excavated  space  with  concrete  of  the  pro- 
])ortion  of  1  cement,  3  sand,  and  5  of  screened  gravel 
with  no  stones  exceeding  lyi  inch  in  largest  dimen- 
sion or  if  suitable  pit  run  gravel   is  available  use  in 
'])roportion  of  1:6.    The  pipe  must  be  bedded  on  the 


concrete  and  the  concrete  well  packed  around  the  pipe 
and  brought  to  the  half  height  of  ])ipe  filling  the  en- 
tire excavation.  Above  the  half  height  of  pi|)e  ■  it 
slopes  up  to  top  of  pipe  where  it  has  a  minimum  thick- 
ness of  three  inches  abovt^  the  pipe.  For  a  15-inch 
pipe  this  requires  slightly  over  5  yards  of  concrete  to 
the  100  feet  of  culvert.  Cast  iron  pipes,  on  account 
of  their  great  weight  and  present  cost,  are  not  much 
used. 

Pipe  Culverts 

Corrugated  metal  culverts  are  much  used  in  high- 
way construction,  as  corrugation  gives  a  very  high 
strength  in  proportion  to  the  weight  of  material . 
They  are  made  in  sizes  from  8  to  84  inches  in  diam- 
eter and  in  two  styles,  semi-circumference  section 
and  complete  circumference  section  in  lengths  uj)  to 
40  feet.  Longer  lengths  are  obtained  by  fastening 
two  lengths  together  by  using  Corrugated  metal  col- 
lars supplied  by  the  makers.  .Ml  corrugated  culverts 
diould  be  galvanized. 

.A^ll  pipe  culverts  are  better  if  provided  with  ce- 
ment concrete  end  walls  which  should  in  general  ex- 
tend two  feet  below  the  invert  of  the  pipe  and  reach 
to  a  height  above  the  pipe  sufficient  to  hold  back  a 
fill  with  a  side  slope  or  1>^>  :1.  Such  a  wall  at  the 
end  of  an  8  inch  pipe  would  be  4  feet  2  inches  long, 
and  would  contain  .77  cubic  yard,  at  the  end  of  a 
10  inch  pipe  would  be  4  feet  10  inches  long,  and  woidd 
contain  .92  cu.  yards,  at  the  end  of  a  12  inch  pipe 
would  be  5  feet  6  inches  long  and  would  contain  1.08 
CMbic  yards,  and  at  the  end  of  a  16  inch  pipe  would 
be  6  feet  10  inches  long  and  would  contain  1 .42  cubic 
yards. 

Concrete  Culverts 

Probably  the  best  material  for  culverts  over  a 
2  or  3  foot  span  is  reinforced  concrete.  A  combina- 
tion of  steel  and  concrete  constitutes  a  form  of  con- 
struction possessing;  to  a  large  degree  the  advantages 
of  both  materials  without  their  disadvantages.  Steel 
is  a  material  specially  well  suited  to  resist  tensile 
stresses,  and  for  such  jjurposes  the  most  economical 
form — the  solid  coni[)act  bar — is  well-  ada])ted.  To 
resist  compressive  stresses  steel  must  be  made  into 
more  expensive  forms,  consisting  of  relatively  thin 
parts  widely  spread,  in  order  to  provide  the  neces- 
sary lateral  rigidity.  A  serious  disadvantage  in  the 
use  of  steel  in  many  localities  is  its  lack  of  durability. 

Concrete  is  characterized  by  low  tensile  strength, 
relatively  high  compressive  strength,  and  great  dura- 
bility. It  is  also  found  that  steel  well  covered  by  con- 
crete is  thoroughly  protected  from  corrosion.  Con- 
crete is  al.so  a  comparatively  cheai)  material  and  is 
readily  available  in  most  localities. 
*  *  * 
Open  Ditch  a  Menace 

Mr.  Chas.  Talbot,  county  engineer  of  Middlesex, 
suggested  that  the  rea.son  why  drainage  had  been' 
neglected  in  ,so  many  cases  was  because  a  great  deal 
of  money  might  be  expended  upon  it  without  any 
immediately  apparent  result.  The  public  could  no't 
see  where  the  money  had  been  expended,  and  did  not 
give  credit  for  it.  Moreover,  it  was  the  first  essential, 
and  failure  was  bound  to  result  if  it  was  overlooked. 
In  regard  to  the  open  ditches,  he  said  the  municipali- 
ties were  up  against  legislation;  they  had  to  pay  for 
the  accidents.  Personally,  he  had  come  to  the  con- 
clu-sion  that  the  big  open  ditch  was  a  .serious  menace, 
and  that  the  time  had  come  when  people   would  de- 
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inaiul  that  luiiuan  life  rallici'  than  dollars  and  ccnls 
should  he  the  first  consideration  in  tlie  huildinj;^  of  a 
road. 

Mr.  Christie,  comity  cnj^ineer  of  DiifTerin,  sufjgc^t- 
ed  that  hy  ])iittin<;  the  ditch  on  the  out.sidc  of  the 
fence,  the  danger  of  accidents  might  he  eliminated. 

Mr.  Wni.  Forhe.s,  su])erintendent  for  Oxford 
County,  said  that  one  of  the  first  things  they  did  in 
improving  a  road  was  to  install  a  tile  drain,  'fhey  did 
not  fa\-or  large  open  drains. 

Mr.  L.  A.  J'ardo,  Kent  County  road  su])erintendent, 
said  that  in  his  comity  they  were  trying  to  get  away 
from  the  o])en  drains  along  the  road^s  and  replace  them 
with  tile,  lie  was  anxious  for  information  in  regard 
to  the  length  of  life  of  corrugated  ])ipe  for  culverts. 
Personally,  he  never  had  faith  in  pipe  of  any  kind,  hut 
always  favored  a  nice  square  concrete  culvert. 

Mr.  F.  G.  Camjjbell,  sui)erinteiulent  for  Simcoe 
County,  cx])ressed  the  \ievv  that  the  open  ditch  was 
becoming  more  in  favor,  and  that  it  was  undoubtedly 
the  most  effective.  He  .suggested  putting  a  rail,  if 
neces.sary,  as  a  means  of  accident  prevention. 

Mr.  John  linger,  road  superintendent  of  Perth,  was 
strongly  ojjposed  to  the  open  ditch.  In  the  construc- 
tion of  such  a  ditch  in  the  spring  of  the. year,  it  de- 
feated its  own  object,  filling  up  with  ice  and  backing 
water  on  the  road.  There  was  no  land  in  their  county 
not  drained  by  tile. 

Mr.  T.  R.  Alli.son,  Wentvvorth  county  superintend- 
ent, instanced  a  case  in  which  a  horse  frightened  at 


a  stone,  (limi|)e(l  the  buggy  in  an  o|)en  ditch  and  co>t 
the  comity  $2(X)  damages. 

Mr.  (;.  U.  Marston,  county  engineer  of  Norfolk, 
said  that  in  his  county  they  had  ditches  six  feet  deep. 
In  the  spring  time  these  were  needed  to  carry  off  the 
How  of  water,  and  they  could  not  po.ssibly  afford  to 
rei)lace  them  with  tile.  As  regards  running  the  ditch 
down  the  farm  instead  of  along  the  road  side,  he  said 
it  was  rather  the  practice  for  the  farmer  to  dig  his 
ditch  to  the  road  for  an  outlet.  He  considered  it  was 
the  duty  of  the  superintendents  to  take  this  matter 
u;\  under  the  Ditches  and  Watercourses  Act,  and  keep 
the  ditches  on  the  farm. 

Mr.  McGeorge  thfiught  that  the  matter  of  open 
ditches  was  a  question  of  good  judgment.  There  were 
many  cases  where  an  open  drain  on  the  road  was  de- 
sirable, where  it  could  be  used  without  being  exce.s.s- 
ively  deep  and  graded  to  the  side  of  the  toad.  On  the 
other  hand,  through  deep  cuts  it  becomes  a  seriou.s 
menace.  In  some  municipalities  of  Kent  county,  .seri- 
ous conditions  had  roulted  from  the  fact  that  the 
roads  were  impassible  as  first  laid  out  and  the  only 
vva}'  of  reliexing  the -situation  was  to  dig  dee])  drains, 
'fhey  had  al.so  gone  to  the  extreme  of  ])Utting  in  drains 
where  they  were  not  needed.  His  own  jjractice  was 
to  kee])  off  the  road  as  much  as  jjossible.  There  was 
also  the  form  of  construction  combining  the  moder- 
atel)'  dec])  open  drain  with  a  tile  drain  at  the  bottom, 
which  seemed  to  give  good  results.  Pipes  were  not 
desirable  according  to  his  exi)erieiu-e,  as  they  \vere  tof> 
easily  obstructed. 


Earthwork  and  Grading  Operations,  Methods 

and  Equipment 


By  A.  R.  Mc Vicar 


T 


Mr.    A.     R.     McVicar 


IIF.RIC  has  been  assign- 
ed to  me  the  subject  of 
earth    work    and    grad- 
ing,  a   subject    which    1 
find   very  difficult    to    describe 
the  workings  of  in  detail  from 
the  platform   or  on   paper,  l)ut 
something    1     should    consider 
very    easy    to    demonstrate    in 
actual  o])eratioii 

1  will,  however,  try  to  tell 
you  the  ways  and  means  by 
which  1  do  the  different  o|)cr- 
atioiis  recpiired  in  handling  and 
moving  earth.  In  this  matter 
of  earth  work,  we  have  different  classes  of  earth, 
varie<l  locations,  various  conditions  and  many  devices 
with  which  to  do  the  work.  As  for  the  tools,  imple- 
ments, vehicles  and  machines  needed,  it  is  advisable 
to  find  the  relative  value  of  each,  the  purchase  |)rice, 
adaptability,  capacity,  limit  of  hauling-yardage  moved 
by  each  i>er  day  and  cost  per  yard  of  earth  moved. 

In  case  of  steam  shovel.s  or  industrial  railway 
jilants,  we  recpiire  also  cost  of  installation,  insurance, 
upkeej)  and  de])reciation. 

Style  of  equi])ment  to  be  purchased  depends  on 
the  amount  of  work  to  be  done  or  the  prospects  ahead, 
'f  he  adaptability*  on  the  classitication,  location  and 
haul.    Capacity  is  usually  governed  by  the  length  of 


haul,  'fhe  yardage  depends  on  the  method  of  loading 
and  the  efficiency  of  the  gang.  The  price  per  yard 
de])ends  on  the  ])ush  and  vim  of  the  foreman.  The 
installation  of  your  e(|ui])ment  depends  on  the  amount 
of  material  to  be  moved  at  that  seat.  'I'iie  iqikeep  de- 
jiends  on  the  care  and  skill  of  the  operator  in  charge. 
The  de]>reciation  on  the  housing  and  care  in  storing, 
as  in  many  cases  the  de])reciation  is  greater  when  idle 
than  when  in  operation,  under  proper  handling.  As  to 
.•i(lai)tability,  if  we  were  to  come  across  a  cut  contain- 
ing one  hundred  and  twenty-five  thousand  or  one 
hundred  and  thirty  thousand  cubic  yar<ls  of  earth, 
li.aving  a  face  of  from  forty  to  fifty  feet,  this  earth  tf) 
be  hauled  from  one  to  three  miles,  you  would  all  agree 
with  me  that  the  outfit  most  adapted  for  this  would 
be  a  sixty-five  ton  shovel,  with  a  two  and  one-half 
yard  dipper,  ca|)able  of  digging  eighteen  hundred  to 
two  thousand  yards  jier  <lay  and  with  two  trains  of 
twelve  yard  air  duni])s.  This  .sized  cut  would  pay  for 
the  cost  of  cutting  in  the  shovel,  laying  the  track,  etc. 
and  still  leave  enough  material  to  be  moved  to  insure 
a  fair  profit  on  the  whole  outlay.  In  a  cut  of  .seven 
thousand  of  eight  thousand  yards,  you  can  see  that 
the  Industrial  RaiKv.iy,  with  one  and  one-half  yard 
dumps  and  dinky  engines  or  iiorses  would  prove  the 
most  satisfactory  investemnt.  We  thus,  can  under- 
stand that  (|uantity  is  a  factor  which  governs  the 
adaptability  of  the  installed  e<iui])ment. 

I,et  us  make  a  little  review  of  the  lesser  device-. 
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such  as  hand  shovels,  harrows,  carts  and  shish  scra])- 
ers.  Tlie  hand  sho\el  is  so  small  that  it  seems  of  lit- 
tle imi)ortancc,  hut  there  is  considcrahle  importance 
attached  to  the  ])ro])er  selection  of  shovels.  If  you 
want  a  man  to  do  a  good  day's  work,  it  is  necessary 
to  furnish  him  with  a  g^ood  tool.  A  short  handled, 
round  mouthed  No.  2  is  my  choice  for  almost  any  class 
of  work.  'J'he  pointed  scoop  is  hest  for  a  teamster  to 
throw  on  a  load  of  gravel  or  sand,  but  altogether  too 
large  for  a  day's  constant  shoveling.  As  far  as  the 
long  handled  shovel  is  concerned,  I  have  yet  to  find  a 
place  for  it  on  construction.  The  barrow  has  its  place 
still,  such  as  filling  in  the  approaches  of  bridges  or 
cuKerts  and  widening  a  bank  or  fill  where  teams  can- 
not be  used  to  advantage.  Where  the  haul  does  not 
exceed  seventy-five  feet  one  man  should  load  and 
wheel  out  fifteen  yards  per  day,  or  six  men,  ninety 
yards.  .\t  a  comparative  rate  of  two  dollars  per  day 
per  man  that  would  bring  the  cost  per  yard  at  thir- 
teen and  one-third  cents.  Doubling  the  length  of 
wheel  would  increase  the  cost  to  about  seventeen  cents 
per  yard.  That  is  the  limit  of  the  barrow  haul  or  wheel 
for  the  reason  that  they  can  be  replaced  by  carts  that 
will  move  the  earth  for  less  money.  As  it  takes  three 
carts  in  order  to  keep  six  shovelers  at  work,  with  two 
carts  loaded  and  one  em])ty,  the  six  men  should  load 
into  the  carts  one  hundred  and  twenty  yards  per  day, 
or  twenty  yards  each.  Figuring  the  three  horses  at 
two  dollars  each  and  two  dollars  for  a  driver,  this 
would  amount  to  twenty  dollars  in  all ;  that  would 
mean  si.xteen  and  three-quarter  cents  per  yard.  The 
limit  haul  of  this  outfit  of  three  carts  would  be  two 
hundred  ami  twenty-five  feet.  As  the  haul  gets  longer 
it  recpiires  one  extra  cart  to  each  additional  two  hund- 
red and  twenty-five  feet.  A  haul  of  fifteen  hundred 
feet  would  bring  the  cost  ])er  yard  up  to  forty  cents, 
making  an  avcarge  of  twenty-eight  cents  per  cubic 
yard  on  a  haul  varying  from  two  hundred  and  twenty- 
five  feet  to  fifteen  hundred  feet.  Replacing  the  carts 
with  dump  wagons  would  amount  to  about  the  same 
thing,  or  possibly  a  gain  of  one  or  two  cents  per  yard, 
'{"here  is  anf)ther  method  by  which  to  load  these  veh- 
icles, that  is  by  tra])])ing  with  slush-scrapers  or  small 
wheel-scrapers.  You  would  find  that  the  cost  of  load- 
ing would  exceed  that  of  the  hand  shovel,  but  on  ac- 
count of  being  a  more  ra])id  method  of  loading  it 
would  lessen  the  cost  of  hauling.  It  is  not  advisable 
to  use  the  trap  exce])t  when  labor  is  not  obtainable. 

The  Slush  Scraper 

Now  we  will  see  what  can  be  done  with  the  slush 
scraper.  In  order  to  do  good  work  with  the  scraper 
it  is  necessary  to  have  the  ground  properly  plowed 
and,  therefore,  we  must  select  the  proper  plow.  As 
for  the  long  handled  farm  plow,  I  have  the  same  opin- 
ion of  that  as  I  have  of  the  long  handled  shovel,  not 
on  account  of  the  handles  alone,  but  on  account  of  the 
shape  of  the  mould  board.  You  will  notice  especially 
in  stifif  clay  or  gumbo  that  this  plow  sirnply  turns  the 
furrow  over,  leaving  it  almost,  if  not  entirely,  intact, 
making  it  almost  impossible  to  load  into  a  scraper. 
The  railroad  plow,  on  account  of  the  abrupt  out-turn 
of  the  mould  board,  leaves  the  furrow  broken  into 
short  chunks,  a  ])roper  condition  for  loading.  All 
classes  of  earth,  no  m'atter  how  loose  or  soft,  require 
to  be  plowed,  for  the  reason  that  you  will  find  a  cer- 
tain suction  in  un])lowed  earth  that  does  not  exist  in 
jilowed  earth.  It  is  necessary  to  plow  narrow  at  all 
times,  and  for  shovels  or  slush  scrapers,  as  deeply  as 


])nssil)le.  It  is  not  necessary  nor  advisable  to  ])low 
so  deep  for  wheelers.  I  would  like  to  make  this  claim 
for  the  slush  scraper,  that  there  can  be  more  earth 
moved  in  the  same  time  for  less  money  with  the  slush 
scraper  than  with  any  other  device  known.  That  is 
to  use  it  where  and  how  it  is  intended  to  be  used,  viz., 
making  a  side  fill,  a  side  cut  and  fill,  or  wasting  a  cut 
to  a  depth  of  not  more  than  six  feet.  It  takes  five 
scraper  holders  and  one  four-horse  plow  team  and  ten 
slusher  teams  to  make  a  complete  gang,  the  ten  scra])- 
crs  to  be  divided  into  five  swings,  with  one  holder 
and  two  teams  to  each  swing,  with  one  swing'  to  every 
one  hundred  feet  of  road.  By  keeping  the  teams  go- 
ing in  a  circle  they  will  move  one  thousand  and 
eighty  yards  per  day,  or  an  average  of  ninety  yards 
l>er  team,  plow  teams  included.  At  a  comparative 
rate  of  six  dollars  per  team  the  cost  i)eF  team  and 
scra])er  holder  would  be  about  seven  dollars  per  day, 
that  would  be  mo\'ing  this  earth  for  seven  and  two- 
thirds  cents  |)er  yard,  'i'aking  an  end  haul  of  one 
hundred  foot  distance,  includini^"  the  turn  at  either 
end  would  bring  the  round  trip  up  to  two  hundred  and 
fifty  feet.  Travelling  at  the  rate  of  two  and  one-half 
miles  an  hour,  eight  scraper  loads  ])er  cubic  yard, 
would  be  moving  thirty  yards-  per  team,  costing 
twenty-one  and  one-third  cents  per  yard.  Two  No.  3 
wheelers,  one  snatch  team,  one  four-horse  plow  team, 
two  wheeler-holders  and  one  dump  man  on  this  same 
haul  at  a  tf)tal  cost  of  thirty-six  dollars  i)er  day  will 
move  three  hundred  yards  or  an  average  per  team  if 
sixty  yards,  bringing  the  cost,  per  cubic  yard,  moved 
at  twelve  cents.  Increasing  this  haul  to  two  hundred 
feet  with  the  slushers  would  bring  the.  cost  per  yard 
to  about  twenty-one  cents,  an  e.xtra  cost  of  nine  and 
two-third  cents,  while  the  cost  with  the  wheelers 
would  increase  to  fourteen  and  one-half  cents  per  yard 
or  an  extra  cost  of  about  two  and  one-half  cents.  By 
these  figures  you  will  see  that  the  limit  of  the  slusher 
haul  is  where  you  leave  the  circle.  The  limit  of  the 
wheeler  haul  is  about"  six  hundred- feet.  But  in  the 
event  of  replacing  the  wheelers  with  dum])  cars  the 
limit  should  be  considered  four  hundred  feet,  being  the 
distance  where  the  cost  of  wheelers  c<|uals  or  exceeds 
that  of  the  cars. 

Time  will  not  permit  me  to  go  into  the  cost  of 
oi)erating  cars,  but  having  been  associated  with  and 
worked  the  dump  cars  off  and  on  for  over  thirty  years, 
1  make  this  claim,  that  this  is  the  most  efficient  means 
i)y  which  earth  can  be  handled  at  a  distance  of  over 
six  hundred  and  up  to  thirty-five  hundred  feet.  The 
I'resno  is  another  means  which  works  very  satisfac- 
torily in  taking  down  steep  embankments,  etc.  They 
can  be  easily  loaded  and  dumped  by  the  drivers. 

Road  Grader  or  Scraper 

I  shall  now  endeavor  to  describe  the  method  of 
grading  with  the  road  grader  or  road  scraper.  I  have 
tried  out  this  machine  drawn  by  two  teams  of  horses 
that  proved  very  satisfactory.  Then  I  tried  three 
teams.  This  was  more  of  a  .success,  but  altogether  too 
expensive.  I  then  secured  two  8-16  h.p.  kerosene  trac- 
tors, which  proved  to  be  a  little  on  the  light  side.  I 
then  got  a  10-20,  which  seems  to  be  alright.  I  have 
been  told  that  the  10-20  is  al.so  too  light,  but  that  is  a 
matter  of  opinion,  as  I  believe  that  the  tractor  is 
heavy  enough  for  the  grader  and  that  the  grader, 
(which  is  a  Sawyer-Massey  No.  2  steel  grader),  i,s 
■  heavy  enough  for  the  work  I  have  to  do.  The  earth 
can   be   taken   oflf  the   road   bed    or  onto   it   in   better 
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shape  by  fjoiiifj  twice  over  it  with  this  li^ht  outfit  tliau 
l)y  pulling  up  a  conglomerate  mass  of  luiu|)s  and 
stones  with  one  turn  of  the  heavier  outfit. 

We  have  in  connection  with  this  outfit  a  van  in 
wliich  the  operators  live.  We  usually  leave  this  van 
about  one  mile  from  the  en<l  of  the  road  and  work 
both  ways  from  it.  In  starting  work  where  the  ditches 
are  formed,  that  is  after  a  fashion,  we  have  the  sods 
removed  from  the  outer  edge  of  the  ditch  towards 
the  fence,  that  is  where  the  roadbed  is  not  the  requir- 
ed width.  Next,  I  have  the  sod  shoulders  on  the  road- 
bed removed  toward  and  then  across  the  ditch  on  to 
the  boulevard.  This  being  done,  if  we  find  that  the 
ditches  are  dee])  enough  for  proper  drainage  and  the 
centre  of  the  road  bed  high  enough,  we  then  continue 
to  heel  off  more  from  the  shoulders.  This  earth  fol- 
lows the  .sod  to  the  boulevard.  By  doing  this  we  are 
forming  the  crown  of  the  road  as  well  as  lessening 
the  apparent  depth  of  the  ditch,  although  in  reality 
deepening  it.  Next  the  grader  passes  up  and  down  the 
centre  of  the  road  with  j)lenty  of  pressure  on  the  blade 
to  remove  all  the  solid  lumps.  This  is  to  have  as 
smooth  a  surface  as  possible  to  receive  the  loose  earth 
which  is  to  come  up  from  the  ditch  in  the  finishing 
process.  Having  this  smooth  surface  to  receive  the 
loose  earth  is  as  necessary  as  it  is  to  have  a  smooth 
and  uniform  surface  on  which  to  lay  a  permanent 
pavement.  This  road,  when  finished,  has  a  width  of 
twenty-four  feet  and  a  crown  of  twelve  inches.  I  have 
two  reasons  for  moving  all  the  sod  and  rotted  vege- 
tation from  the  roadbed  instead  of  putting  them  on 
it.  The  first  reason  is  that  I  want  to  do  away  with 
ditches  and  replace  them  with  gutters  or  water  tables. 
Ry  doing  so  you  have  a  water  course  wider  and  less 
dangerous  than  the  ditch.  Where  there  is  a  consider- 
able fall  to  a  course  there  is  less  danger  of  a  wash- 
out, as  the  water  is  not  concentrated  in  a  narrow 
space  and  has  not  the  depth  and,  consequently,  not 
the  weight  or  force.  The  second  reason  is  that  it  is 
necessary  to  get  below  and  remove  all  the  fertile  soil 
from  the  road  in  order  to  get  down  to  the  subsoil 
which  contains  some  consolidating  qualities.  It  is 
true  the  surface  soil  will  get  very  hard  when  it  be- 
comes dry,  but  wHI  open  out  with  large  cracks.  This 
is  not  the  case  with  the  subsoil.  As  for  the  sod,  what 
is  it  composed  of,  especially  that  on  the  shoulders 
of  an  old  travelled  road  ?  It  is  composed  of  decayed 
vegetation  and  horse  manure,  washed  and  splashed 
there  after  heavy  rains.  This  material  will  never  pack. 
After  this  stuflf  is  moved  and  scufifled  over  a  few 
times,  it  is  surprising  how  little  is  left  of  it.  But  as  a 
little  bit  f)f  dust  in  your  concrete  gravel  or  a  bad  sack 
of  cement  will  do  iiuniciisc  harm  to  your  wall  or  abut- 
ment, so  this  slight  mixture  of  rotten  vegetable  mat- 
ter will  work  a  great  deal  of  harm  to  your  finished 
road  surface. 

The  railway  construction  engineer's  rule  in  this 
connection  is  worthy  of  note.  A  railroad  company 
will  not  allow  a  permanent  track  to  be  laid  on  surface 
soil,  but  requires  it  to  be  moved  before  receiving  the 
track  ballast.  This  should  appeal  to  us  in  the  same 
manner. 

The  figures  contained  in  this  paper  as  to  wages  are 
based  on  the  rates  current  before  the  war  and  not  the 
rates  now  prevailing. 

Of  necessity  a  great  deal  of  the  information  given 
above  is  elementary  but  I  hope  some  of  it  will  be  bene- 
ficial to  those  who  have  not  yet  had  ex])criencc  along 
the  lines  of  earth  work. 


The  discussion  on  Mr.  McVicar's  paper  was  opened 
l)y  Mr.  S.  McClurc,  county  road  superintendent  '<i 
(arleton,  whose  remarks  were  as  follows: 


Proper  Cirading  Essential  for  Per- 
manent Highways 

By  S.  McClure 


EARTHWORK  and  grading  are  the  fundamental 
|)rinciples,  in  my  opinion,    the    main  object  of 
what  we  are  all  working  for,  looking  for  and 
hoping  for.    That  is,  that  we  may  have  better 
and   iiK)re  permanent  highways.    For  I   consider  that 
the  grading  and  draining  are  the  main  factors  essen- 
tial to  the  durability  of  roads. 

For  without  the  water  being  first  removed  from 
the  road  and  the  grade  properly  made,  the  chance  of 
success  is  not  very  great,  even  though  there  may  be 
a  coating  of  stone  or  gravel  placed  on  top. 

I  feel  loathe,  in  my  humble  capacity  as  superin- 
tendent, to  attempt  to  lay  down  any  rules  that  will 
be  of  benefit  to  those  gentlemen  of  great  experienc( 
who  are  assembled  here. 

First,  I  will  give  you  my  ojiinion  with  regard  t'  > 
the  work,  in  the  hope  that  benefit  may  be  derived 
from  the  discussion  afterwards. 

In  starting  the  work,  first  go  over  the  road  to  be 
constructed,  observe  closeh'  all  conditions,  have  the 
roadway  cleared  of  all  obstructions.  Stake  out  your 
road  in  the  centre  of  the  road  allowance,  as  the  align- 
ment of  the  finished  road  is  of  very  great  importance. 
Measure  from  the  centre  stakes  to  the  side  one-half 
the  width  of  the  road  it  is  intended  to  build,  if  24' 
measure  12',  then  place  pickets  in  straight  line 
and  at  reasonable  distance  apart,  and  with  a  good 
ploughman  make  one  score  of  plough  on  each  side  of 
road.  If  the  surface  is  uneven,  heights  to  remove  or 
depressions  to  fill,  I  advise  doing  this  first  with  wheel 
scrapers  or  slush  scrapers,  as  it  gives  a  better  chance 
to  form  your  ditches  and  have  the  bottom  on  an  even 
level.  Then  come  on  with  your  grader.  I  have  gener- 
ally used  three  teams  on  grader  and  one  on  ])Iough. 
1  find  that  more  work  can  be  accomplished  by  the 
grader  following  the  plough,  after  the  first  two  rounds 
are  made  the  grader  can  handle  the  two  plough  scores 
to  drift  earth  to  the  centre.  Care  should  be  used 
wherever  there  has  been  a  depression  filled  to  see 
that  side  or  berm  is  carried  up  in  accordance  with 
the  centre  of  grade.  Whenever  there  are  .sods  or  lum|)s 
a  disc  harrow  is  very  useful  to  thoroughly  ])ulverizi' 
the  same  and  give  a  smooth  surface  to  the  finished 
road.  The  crown  to  the  newly  graded  road  should  not 
be  less  than  one  inch  to  the  foot  from  side  to  centrt 
of  road.  "Care  should  be  taken  to  have  good  crown 
on  hills  so  as  to  prevent  water  coming  down  on  road- 
bed. Dispose  of  water  whenever  possible  instead  of 
carrying  great  distances  along  highway  as  it  is  detri- 
mental to  the  safe  keeping  of  the  road-bed. 

Besides  using  horses  for  grading  purposes  we 
have  had  a  trial  of  oil  tractors  and  steam  engines.  An 
oil  tractor  27-50  has  been  used  very  successfully.  A 
17-34  tractor  we  started  recently  was  very  satisfac- 
tory but  owing  to  wet  weather  we  had  to  discontinue 
the  use  of  it.  However,  I  think  it  will  be  very  suit- 
able for  grading  pur|>o.ses.  Still,  in  my  opinion,  to 
leave  a  nice  finished  job  horses  cannot  be  beaten. 
I'inishing  your  ditch  you  can  work  the  grader  on 
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the  back  of  the  ditch  and  trim  the  back  to  any  angle, 
and  either  throw  the  earth  back  of  the  ditch  or  else 
bring  it  out  on  the  road.  When  we  have  done  this 
I  consider  it  adds  to  the  appearance,  as  well  as  use- 
fulness of  the  drain. 

*     *     * 

Long  Handled  Plough  Recommended 

Mr.  L.  H.  i'ardo,  county  road  superintendent  (>f 
Kent,  next  took  up  the  discussion.  He  said  that  his 
experience  was  all  unfavorable  to  the  use  of  the  short- 
handled  plough,  which  Mr.  McVicar  recommended.  He 
could  not  get  it  to  stay  in  the  ground  and  could  not 
get  enough  horizontal  power.  He  agreed  with  Mr. 
McVicar  that  the  proper  practice  was  to  plough  as 
narrow  and  as  deep  as  possible,  but  he  considered  that 
the  long-handled  plough  was  decidedly  the  better.  As 
to  road  widths,  he  had  noticed,  coming  down  on  the 
train,  many  roads  which  were  narrow  and  good,  and 
he  had  come  to  the  conclusion  that  in  his  own  county 
they  were,  perhaps,  a  little  too  wide.  A  road  of  22  to 
24  ft.  width,  leaving  a  shoulder,  he  found  to  be  fairly 
satisfactory.    The  shoulder  would  keep  many  a  car  out 


Mr.  McClure  emphasized  the  necessity  of  dumping 
scrapers  at  proper  intervals  in  order  to  get  a  level 
roadbed. 

Mr.  McVicar  said  that  in  the  use  of  the  short- 
handled  plough  a  great  deal  depended  on  the  way  in 
which  the  point  was  prepared.  In  a  heavy,  thick  gum- 
bo, give  a  dip  of  ^  in.,  and  also  dip  the  shear. 

Gasoline  Tractors 

In  answer  to  a  question  with  regard  to  the  gaso- 
line tractors,  Mr.  McClure  said  that  in  its  use  for  grad- 
ing work  the  most  important  thing  was  to  have  a  good 
operator  and  a  good  grade  man.  He  found  the  No.  10 
grader  very  satisfactory.  The  cost  of  operation  ran 
about  $15  a  day.  and  he  considered  it  the  most  econ- 
omical method.  The  tractor  could  also  be  used  for 
pulling  out  stones  of  almost  any  size.  In  regard  to 
the  ploughs,  he  favored  the  short-handled  type.  The 
tractor  he  used  was  a  2754,  and  with  it  a  heavy  grader 
was  required.    The  cost  of  the  tractor  was  $4,500. 

Mr.  Peter  Robertson,  Lincoln  county  road  super- 
intendent, recommended  a  No.  8  grader  with  a  1734 
tractor,  using  gasoline.    This  outfit  had  given  him  ex- 
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of  the  ditch.  Regarding  the  handling  of  earth,  he 
thought  it  would  be  hard  to  beat  the  drag  scraper ; 
wagons  and  shovels  were  pretty  slow.  He  had  used 
the  wheel  scraper,  also,  with  good  satisfaction.  Up 
to  600  ft.  this  latter  type  of  scraper  was  pretty  efficient. 

He  had  found  in  connection  with  drainage  that  the 
grading  and  drainage  work  in  very  well  together.  One 
could  often  drain  and  grade  a  piece  of  road  all  at  the 
same  time.  He  was  trying  to  get  away  from  open 
ditches  in  his  county,  where  at  present  conditions  were 
not  as  safe  as  they  should  be. 

Mr.  McLean  pointed  out  that  as  to  the  relative 
efficiency  of  implements,  a  great  deal  depended  on  how 
they  were  used. 

Mr.  Geo.  Martindale,  Victoria  county  road  super- 
intendent, expressed  himself  as  unfavorable  to  the 
open  ditch. 

Special  Type  of  Slip  Scraper 

Mr.  Frank  Pineo,  superintendent  for  Elgin,  had  not 
found  the  short-handled  plough  very  satisfactory,  ow- 
ing to  the  difficulty  of  holding  it  in  the  ground,  and 
he  also  disparaged  the  wheel  scraper.  The  men  did 
not  like  it  and  it  made  the  horses'  necks  sore.  He  had 
had  a  special  type  of  slip  scraper,  10  ft.  long,  made  in 
the  city,  which  he  considered  gave  very  good  results. 
It  was  made  very  similar  to  the  wheeler  in  shape,  with 
wooden  handles  on  it  and  a  square  front. 

Mr.  Milne  said  that  in  Essex  county  they  combined 
grading  with  drainage  in  almost  every  case.  He  gen- 
erally used  the  slush  scraper,  levelling  ofif  with  it  be- 
fore the  earth  gets  hardened. 


cellent  satisfaction  and  was  of  sufficient  capacity   for 
any  work  he  had  to  undertake. 

Motor  Trucks 

There  was  some  discussion  as  to  the  use  of  trucks. 
Mr.  C.  R.  Wheelock,  county  engineer  of  Peel,  quoted 
figures  given  by  Mr.  Frank  Rogers,  State  Highway 
Commissioner  of  Michigan,  stating  that  the  motor 
trucks  made  five  trips  with  three  yards  of  material, 
as  against  two  trips  with  two  yards  by  the  teams. 

Mr.  Robertson  referred  to  a  Ford  truck  used  by  the 
Ontario  Highway  Department  for  maintenance  work, 
which  he  considered  was  doing  splendid  work. 

Mr.  Parker,  of  the  Department,  said  this  truck  was 
used  for  general  haulage  when  stone  was  being  ship- 
ped in.  The  truck  was  used  for  longer  hauls  and  the 
teams  for  shorter.  Stone  for  repair  work  was  piled 
by  teams  and  the  truck  driver  used  as  a  helper.  The 
cost  for  gasoline  and  oil  was  between  $12  and  $15  a 
month.  The  use  of  the  truck  for  patching  work  proved 
very  satisfactory.  Timing  the  operation  of  the  truck, 
they  had  found  that  the  driver  and  a  helper  going  to 
the  car  for  stone,  taking  on  a  load  of  about  1  or  1^ 
tons  and  unloading  in  the  pile,  could  be  on  the  way 
back  inside  an  hour  on  a  three-mile  haul, 

Mr.  McLean  said  he  was  convinced  the  truck  was 
useful  for  repair  work,  but  where  it  has  to  run  on  soft 
ground  it  was  subject  to  a  good  many  hold-ups.  Where 
there  was  any  serious  amount  of  hauling  for  a  dis- 
tance of  six  to  eight  miles,  a  steam  tractor  with  a 
wagon  train  w'as  a  good  proposition  as  compared  with 
teams. 
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Highway    Organization    A    Topic  of 
Much  Discussion 

Oil  TiK'sday,  March  4,  the  meeting  opened  witli  a 
l)ai)er  on  "Ontario's  Highway  Organization,"  by  Mr. 
C.  R.  Wheelock,  county  engineer  of  Peel. 

I-'ollowing  the  reading  of  his  jjaper.  Mr.  \Vheel(ji:i< 
made  scmie  interesting  suggestions.  One  was  that 
uniform  road  signs  he  ado])ted  thrcjughout  the  ]>ro- 
vince.  The  iJepartment  might  make  it  compulsory  lo 
use  the  signs,  and  perhaps  supply  them.  Another 
(|uestion  he  brought  U[)  was  in  regard  to  provincial 
county  roads.  On  some  of  the  roads  thus  designated 
there  was  heavier  traffic  than  on  j)arts  of  the  ])ro\in- 
ciai  highways.  These  ])rovincial-c(junty  roads  would 
eventually  cover  the  province  and  he  thought  that  they 
should  be  most  carefully  selected,  and  when  they  had 
to  carry  an  excessive  amount  of  traffic,  there  should 
be  some  means  of  determining  it  and  awarding  an 
extra  percentage  of  rinancial  assistance  by  the  govern- 
ment. Me  did  not  suggest  that  there  should  be  in- 
creased grants  to  all  such  roads,  but  where  the  traffic 
exceeded  a  certain  amount,  say  100,  200  or  300  vehicles 
a  day,  or  where  some  form  of  bituminous  binder  was 
used,  more  assistance  should  be  given. 

Planning  Ontario's  Highways 
Mr.  W.  A.  McLean,  replying  said  that  he  had 
studied  the  road  organizations  of  other  countries  and 
other  states  and  found  none  better  than  Ontario's. 
Nor  did  he  know  of  any  oiifering  more  generous  terms 
of  assistance  to  the  municipalities.  Neither  was  there 
any  state  which  had  worked  out  an  equal  plan  of 
highway  imjjrovement,  with  the  exception,  perhaps,  of 
Wisconsin.  In  Ontario  they  were  picking  out  the 
main  thoroughfares  with  a  view  to  systematic  ex- 
penditure, the  money  to  be  spent  first  where  the  traffic 
is  heaviest,  gradually  extending  all  the  work  into  a 
connected  scheme.  There  had  been  much  misunder- 
standing because  one  |)iece  of  work,  as  in  the  case  of 
the  Toronto-Hamilton  Highway,  was  supposed  by 
some  to  be  standard  for  the  Department.  In  some 
cases  they  would  have  to  use  a  pavement  of  similar 
type;  for  instance,  on  the  Ottawa-Prescott  highway, 
but  on  other  sections,  as  between  Port  Hope  and 
Trenton,  there  has  been  considerable  expenditure  in 
gravelling  and  a  slight  im|)rovement  would  make  the 
road  quite  good  enough  for  present  traffic.  The  idea 
was  to  lay  the  heaviest  type  of  pavement  only  where 
absolutely  necessary,  but  in  the  first  place  to  establish 
a  system  of  maintenance  and  up-keep.  It  was  believed 
by  some  that  the  Dejjartment  was  undertaking  an  im- 
mense ]>rogrammc  which  would  involve  very  great 
exi)enditures  and  this  was  the  origin  of  protests  in- 
certain  (juartcrs.  However,  there  was  no  jjart  of  the 
continent  that  could  proceed  more  safely  than  Ontario 
with  the  undertaking  of  a  comprehensive  highway 
.scheme.  It  had  to  be  financed  annually  and  if  deben- 
ture i.ssues  were  necessary  that  was  something  that 
the  Province  could  stand  as  well  as  municipalities. 
Provincial-County  Roads 
Mr.  Li.  K.  Marston.  county  engineer  of  Norfolk, 
next  took  u])  the  discussion.  In  the  matter  of  pro- 
vincial-county roads,  he  said  he  did  not  belreve  the 
extra  assistance  on  such  roads  in  his  county  was  going 
to  save  them  a  dollar,  but  then  they  would  have  better 
roads.  He  made  the  suggestion  that  a  further  stej) 
should  be  taken  in  the  centralization  of  the  highway 


administration  of  the  i)rovincc  and  commis.sion,  .some- 
thing along  the  lines  of  the  Hydro-electric  Power 
Commission  of  Ontario,  formed,  outside  the  influence 
of  ijolitics.     His  remarks  proceeded  as  follows: 

If  ytju  look  in  the  dictionary  you  will  find  that  the 
word  "organization"  is  interpreted  as  the  act  of  or- 
ganizing or  forming  of  bodies,  and  Ontario's  highway 
organization  at  the  ])resent  is  organizing  or  forming 
a  system  of  highways  throughout  the  province  of  On- 
tario. The  governing  body  of  this  organization  must 
naturally  be  the  Legislature,  who  must  lay  the  found- 
ation stone,  as  it  were,  for  this  road  system  by  pro- 
\  iding  the  necessary  laws  by  which  the  organization 
may  i)roceed  with  its  works.  Next  in  importance  is 
the  Highway  Department,  with  the  Minister  of  Pub- 
lic Works  at  its  head,  with  our  worthy  chairman,  Mr. 
McLean,  as  Deputy  Minister,  next  in  command,  and 
1  would  ask  you  to  remember  that  our  entire  organ- 
ization depends  more  to-day  on  the  Deputy  Minister 
than  on  anyone  else,  for  while  the  Minister  of  Public 
^\'orks  may  change  with  a  change  of  government,  the 
|)osition  of  Deputy  Minister  is  beyond  the  realm  of 
party  ])oIitics;  and,  therefore,  really  directs  the  whole 
of  the  organization.  Coming  under  his  direct  control 
.  is  the  staff  of  the  dei)artment,  then  the  county  council'* 
of  the  different  counties  act  in  a  legislative  way  in 
regard  to  controlling  and  constructing  certain  roads 
within  the  counties  in  which  they  preside.  Then  come 
the  road  superintendents  of  the  counties,  and  I  would 
like  to  remind  you  that  you  are  an  important  branch 
(jf  this  great  organization,  for  you  are  above,  or  should 
be  above,  the  realm  of  politics — following  with-  the 
township  councils  and  township  road  superintendents, 
and  lastly,  the  abominatit)n  of  all  road  organizations, 
the  statute  labor,  performed  or  not  i)erformed, 
throughout  the  province. 

History  of  Road  Construction 
It  would  indeed  be  interesting  could  we  go  back 
into  history  and  learn  something  of  the  organization 
under  which  some  of  the  roads  constructed  more  than 
2,000  years  ago,  and  again,  during  the  time  of  the 
Roman  Empire,  and  later  in  France  during  the 
16th  century,  when  such  strides  were  made  in  road 
construction.  This  we  do  know,  that  all  this  vast  con- 
struction of  roads  in  the  past  has  been  practically  for 
one  purpose,  and  that  was  for  military  purpo.ses,  and 
we  know  that  these  old  roads  in  France  were  in  a 
great  measure  rcsi)onsible  for  the  winning  of  the  great 
war.  These  old  military  roads  in  I<"rance  have  made 
it  possible  for  us  to  meet  here  to-day  for  the  purpose 
of  discussing  the  construction  of  roads,  not  from  n 
military  standpoint,  but  from  a  commercial  standi)oini. 
Now^  we  may  turn  our  attention  to  the  develojiment 
of  highways  which  are  required  to  take  care  of  the 
ever  increasing  traffic  which  is  developing  throughout 
the  country.  Highways  must  be  built  to  acconunodate 
the  requirements  of  the  farmer,  the  congested  .state  of 
our  railroads  must  be  relieved  by  transporting  the  ma- 
terials over  the  highway  by  means  of  the  motor  truck, 
thereby  benefiting  the  manufacturers,  and  at  the  same 
time  highways  must  be  built  to  assist  the  farmer  in 
reaching  a  market  where  he  can  dispose  of  his  pro- 
duce. 

Value  of  Organization 
In  order  that  the  greatest  good  should  be  derived 
from  Ontario's  highway  organization,  there  must  be 
unitv  among  the  various  bodies  composing  the  com- 
ponent parts  of  the  organization.     It  was  suggested 
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|by  Mr.  McLean  last  jear  at  the  previous  meeting,  of 
this  convention,  that  here  was  an  opportunity  to  dis- 
cuss the  various   ways  and   means  of  imjirovini;-   the 
i^arious  Acts  of  Parliament,  and  I  wish  to  impress  up- 
3n  you  that  far  more  good  will  come  if  the   various 
iodies  of  this  organization  jjring  to  the  notice  of  this 
fconvention  and  to  the  notice  of  the  Deputy  Minister 
lof  Highways,  any  alterations  which  are  required  in  the 
rstatutes    which    govern    the    organization — instead    of 
^circulating  broadcast  throughout  the  province  copies 
[of   resolutions   to    be    sent    in    by   the    various    county 
rcouncils  to  the   Legislature.      1   am  referring  particu- 
larly  at   the   present   time    to    two   resolutions    which 
vere  sent  to  the  various  county  councils  during  the 
nnter,  the  one  from  Prince  Edward  County,  and  the 
ither  from  Hastings  County. 

I  have  not  much  to  say  in  regard  to  the  resolution 
>f  the  County  of  Hastings,  other  than  that  it  seems  to 
tne  to  be  a  direct  attack  on  the  ability  of  the  engineer- 
ing staff  of  this  organization,  who  have  made  a  study 
>f  the  requirements  of  the  traffic,  and   through  you, 
[r.  Chairman,  the  Act  respecting  the  load  of  vehicles 
/as  brought  forward  and  passed  by  the  Legislature, 
believe,  gentlemen,   there  are  other   engineers  here 
ko-day   who   will   tell   you   that   if  the   roads  are  con- 
Btructcd  in  accordance   with   the  regulations  that  the 
.■idth  of  tire  mentioned  in  the  Load  of  Vehicles  Act  is 
sufficient. 

Prince  Edward  County  Resolution 

Now   ])assing  to   the   resolution   of  the   County  of 

rince  Edward,  which  was, circulated  throughout  the 

arious  counties  during  the  past  winter,  asking  that 

ouncils  pass  it  as  already  pre])ared.    I  submit  that  the 

esolution,  in  the  first  instance,  is  an  attempt  to  over- 

ide  the  Highways  Department,  and.  in  the  second  in- 

tance,  it  was  a  direct  insult  to  their  own  road  super- 

ntendent,    since    after    the    Legislature,    through    the 

ighway    Department,    had    amended    the    Llighway 

ct.  giving  the  superintendent  power  to  initiate  pro- 

eedings  under  the  Ditches  and  Water  Courses  Act, 

he  county  council  clearly  says  road  superintendents 

re  not  capable  of  secin-ing  the  outlets.     Supposing  you 

ave  a  divisional   engineer,  he   could   not   be  granted 

ny   more   power   than    the    superintendent,    unless    a 

adical  change  were  made  in  the  drainage  acts,  and  it 

ould  not  seem  reasonable  to  me  that  the  persons  liv- 

ng  along   the    county    roads    should    not   have   equal 

rights  in  regard  to  drainage  matters  with  those  living 

back  from  the  county  highway.     I   submit  that  such 

Iesolutions  as  these  tend  to  dis(jrganize.  and  not  to 
irganize  the  highways  of  Ontario. 
The  resolution  was  as  follows: 
That  in  order  to  secure" a  uniform  standard  of  con- 
truction  it  is  necessary  to  have  more  frequent  inspec- 
ion  and  closer  supervision  of  the  work  on  county 
lighways  by  the  Department,  and  whereas  it  is  inex- 
pedient and  inadvisable  to  place  the  jjower  to  secure 
proper  outlets  for  drainage  across  lands  adjoining 
county  highways  in  the  hands  of  the  county  road  sup- 
erintendents— 

Therefore,  your  petitioners  i)ray  that  the  Act  to  aid 
in  improxement  of  i)ublic  highways  be  amended  so  as 
to  provide  for  the  division  of  the  counties  operating 
under  the  authority  of  the  aforesaid  Act  into  county 
highway  districts;  that  a  divisional  engineer  be  ap- 
pointed over  each  district  and  that  said  engineer  shall 
have  control  of  the  standard  of  construction  in  each 
county  in  his  district,  as  well  as  authority  under  the 
l)rovisions  of  the  Municipal  ])rainage  Act  to  secure 
proper  outlets  necessary   to   provide  proper  drainage 


of  all  count)-  roads  under  his  charge,  and  who  shall 
act  under  instructions  from  the  Deputy  Minister  of 
J'nblic  Highways. 

'i'here  is  another  matter  to  whicli  i  would  like  to 
draw  your  attention. 

The  Statute.  Labor  Act  is  distinctly  unfair,  and  1 
would  like  to  ask  the  members  of  this  convention  to 
expr.ess  themselves  as  to  how  they  consider  that  this 
unfairness  can  be  eliminated.  For  my  part  I  would 
like  to  see  the  Statute  Labor  Act  abolished  completely, 
and  let  the  township  councils  raise  the  money  by  di- 
rect taxation  for  the  requirements  of  the  roads.' 

Mr.  McLean,  in  regard  to  Mr.  Marston's  refer- 
ence t()  politics  and  roads,  said  that,  in  his  opinion, 
the  attitude  always  taken  by  the  Ontario  Department 
was  that  good  business  was  good  |)olitics.  There  was 
no  county  in  Ontario,  he  declared,  that  can  sav  that 
because  of  i)olitical  representation  there  had  been  dis- 
crimination. 

Highway  Laws  Satisfactory 

Mr.  V.  A.  Senecal,  county  road  superintendent  of 
Preseott  and  Russell,  expressed  the  view  that  there 
was  not  much  improvement  that  could  be  made  in  the 
Ontario  highway  laws,  and  that  they  had  better  wait 
to  find  something  wrong  l)efore  changing. 

Mr.  R.  11.  Fair.  I^rontenac  county  su])erintendent, 
took  Mr.  VVhcelock's  attitude  that  on  provincial- 
county  roads  where  there  was  excessiv'ely  heavy 
traffic,  there  should  be  some  arrangement  for  an  in- 
creased grant.  As  to  the  work  of  the  Suburban  Area 
Commissions,  he  .said  the  county  engineer  was  called 
in  on  this  work  and  found  it  a  considerable  burden, 
there  Ijeing  new  sets  of  accounts,  etc.,  but  no  provi- 
sion was  made  for  any  further  remuneration  on  this 
account.  » 

Statute  Labor  System  Unfair 
County  Engineer  Talbot,  of  Middlesex,  emphatic- 
ally denounced  the  statute  labor  .system  as  being  un- 
fair  and   inequitable   and   declared    that   it    should   be 
abolished. 

Superintendent  W'atters.  of  I^anark  county,  was  of 
the  same  opinion  in  regard  to  the  statute  lalxjr. 

Mr.  Talbot  made  reference  to  the  condition  in  con- 
nection with  the  suburban  area  around  London,  where 
the  city  refused  to  pay  its  share  and  the  Suburban 
Area  Commission  had  ceased  to  act.  The  matter  was 
being  decided  in  the  courts,  but  in  the  meantime  no 
attention  was  being  given  the  roads. 

Mr.  T.  R.  Allison.  Wentworth  county  superintend- 
ent, said  that  the  suburban  area  plan  around  the  city 
of  Llamilton  had  jiroved  a  success.  Regarding  in- 
creased grants  to  provincial-county  highways,  he  be- 
lieved any  meddling  with  the  Act  would  only  cause 
trouble. 

Mr.  McClure.  of  Carleton  county,  referred  to  the 
purchase  of  material  by  the  road  .superintendent.  He 
said  he  had  found  he  was  only  empowered  to  buy  ma- 
terial by  the  yard,  while  there  would  be  considerable 
saving  if  he  could  buy  in  bulk,  and  he  thought  the 
superintendent  should  be  gi\en  this  authorit}-. 

Mr.  Milne,  of  ICssex  county,  said  they  were  having 
difficulty  in  regard  to  the  suburban  area  around  Wind- 
sor, as  the  city  was  refusing  to  pay  its  share,  and  the 
matter  was  likely  to  go  to  the  courts. 

Ditches  and  Watercourses  Act 

There  was  considerable  discussion  regarding  the 
Ditches   and    Water   Courses   Act   and   the    Municipal 
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Drainage  Act.  Mr.  Mar.ston  expressed  the  opiniuii 
that  the  road  superintendent  should  be  empowered  to 
institute  proceedings  under  the  Municipal  Drainasje 
as  well  as  under  the  Ditches  and  Water  Courses  Act, 
as  tlie  latter  could  not  be  taken  advantage  of  on  pro- 
jects costing  over  $1,500.  In  reply  to  a  question  he 
stated  that  the  drainage  area  was  usually  assessed  for 
a  percentage  of  the  cost  of  culverts  crossing  roads, 
and  the  county  for  the  balance.  He  thought  there 
should  be  uniformity  as  to  the  amount  assessed  on 
each  party. 

Mr.  Christie  stated  that  the  municipalities  had  the 
power  to  ijass  a  by-law  fixing  the  amount  they  would 
pay  on  culverts. 

Mr.  J.  G.  Cameron,  of  Dundas,  Stormont  and  Glen- 
garry counties,  said  they  had  no  trouble  in  regard  to 
securing  drainage  for  the  roads.  The  county  authori- 
ties paid  tlie  full  cost  of  culverts  required  and  when 
they  went  to  the  jjcople  interested  they  were  then  not 
afraid  of  having  to  pay  for  this  construction  work. 

Mr.  McLean  said  it  was  felt  that  the  county  sup- 
erintendent should  have  the  power  to  sign  for  small 
schemes  under  the  Ditches  and  Water  Courses  Act, 
but  that  the  Warden  should  be  empowered  to  sign 
under  the  Municipal  Drainage  Act,  on  resolution  of 
the  council.  Regarding  the  suburban  areas,  some 
trouble  had  been  expected,  but  it  was  only  a  matter 
of  education.  In  England,  France  and  the  United 
States  the  cities  shared  equally  with  the  counties  in 
the  expenditure  on  roads.  Every  road  superintend- 
ent should  be  an  agent  in  carrying  on  this  educational 
work. 

Purchase  of  Material 

With  reference  to  the  Act  in  connection  with  the 
])urchase  of  stone  or  gravel  by  the  road  superintend- 
ent, it  was  the  intention  at  the  present  session  of  the 
Legislature  to  give  the  superintendent  power  to  buy 
in  bulk. 

Mr.  A.  E.  Watts,  K.C.,  Clerk  and  Treasurer,  of 
Brant  county,  thought  the  Act  in  regard  to  the  sub- 
urban area  should  not  be  changed  without  good  rea- 
son. The  commisison  was  working  fairly  well  in  the 
Brantford  area.  Where  there  was  difficulty,  he  be- 
lieved education  was  the  only  solution,  but  he  wanted 
more  data  as  to  the  percentage  of  the  traffic  arising 
from  the  cities,  in  order  to  convince  the  city  dwellers 
that  they  were  not  being  imposed  upon.  In  regard  to 
the  revenue  from  automobile  licenses,  he  believed  it 
should  be  made  quite  clear  that  all  the  money  would 
be  devoted  to  road  work  and  there  would  be  no  dis- 
satisfaction. Similarly  in  the  suburban  areas,  as  soon 
as  the  town  folk  saw  the  results  of  their  money  in  good 
roads  they  would  be  perfectly  content. 

Following  Mr.  Muir's  paper,  which  appeared  in  our 
issue  of  March  5th,  there  were  a  number  of  slides,  and 
also  motion  pictures  showing  the  actual  road  build- 
ing operations.  In  answer  to  a  question  regarding  ex- 
pansion joints  in  concrete  roads,  Mr.  Muir  stated  that 
the  practice  had  formerly  been  to  place  them  every  25 
or  30  ft.,  but  now  the  distance  had  been  increased  in 
general,  to  50  ft.,  and  even  up  to  L50  ft.  Sometimes, 
too,  the  joints  were  omitted  altogether. 

Mr.  D.  T.  Black.  City  Engineer  of  Welland,  intro- 
duced the  discussion  on  Mr.  Muir's  paper. 

Mr.  P.  Robertson,  county  road  superintendent  cf 
Lincoln,  continued  the  discussion  on  Mr.  Muir's  pa- 
per, giving  the  experience  in  his  county  with  bitumin- 
ous surfaces.  Up  to  1916  they  had  nothing  but 
water-bound  macadam,  and  they  spent  $30,000  a  year 


on  29  miles  of  this  type  of  road.     In  that  year  the) 
began  to  look  around  for  something  more  permanent, 
and  came  to  the  conclusion  that  the  bituminous  sur 
face  road  was  practically  the  only  one  a  county  could 
build — other  types  of  a  permanent  nature  being  too 
costly.     So  they  built  two  miles  of  tar  macadam,   18 
ft.  wide,  with  tile  drain,  curb  and  gutter.     That  road 
surface  cost  about  $19,000,  being  laid  on  an  old  water 
bound  macadam  road.    The  old  surface  was  not  scari 
fied,  but  the  roller  was  run  over  it  with  spikes,  then 
filled  with  new  material  and  rolled  till  smooth.     Foui 
inches  of  new  metal  was  used,  with  I'/z  gallons  of  tin 
tar  binder  per  square  yard.     Two-inch  and  one-incli 
stone  was  employed  in  the  first  course,  with   ^   in 
stone  in  the  seal  coat.    Up  till  la^t  August,  when  tin 
Department  took  over  the  road  after  two  years'  travel 
the  county  had   spent  nothing  on   it   for  maintenan'ji 
and  it  was  still  in  first  class  condition.    The  traffic  on 
this  road  was  very  heavy,  running  from   1,000  up  t<i 
3,000  vehicles  of  all  kinds,  per.  day.    Only  in  one  spoi 
did  it  break  through,  and  that,  which  was  evidentl\ 
due  to  some  dirt  having  been  admitted  in  the  con 
struction,  had  not  spread,  though  he  had  left  it  un 
repaired  to  see  what  would  be  the  result.     Last  year 
he  had  built  another  mile  of  tar  macadam,    (joing  over 
it  difTerent  times  during  the  winter,  he  had  found  it 
quite  free  from  mud.    It  was  16  ft.  wide  and  cost  $9. 
000.     The  foundation  was  6  in.  with  3  in.  of  the  tai 
macadam   surfacing.     As  a  result  of  these  trials,  the 
county  council  has  agreed  that  they  are  going  to  pn; 
down  nothing  but  bituminous  top  roads  all  over  tin 
county,  the  water-bound  macadam  being  too  high  ni 
maintenance  cost.     They  were  planning  to  put  down 
ten  or  twelve  miles  this  year.    He  used  a  3-inch  wear 
ing  surface,  with  the  foundation  varying  according  to 
the  weight  of  traffic. 

In  reply  to  a  question  from  Mr.  Christie,  Mr.  Rob- 
ertson stated  that  the  length  of  hauls  of  stone  varied 
from  2y2  miles  to  134  miles.  Teamsters  were  paid  ^7 
per  day,  and  the  stone  cost  $2.10  per  yard  at  the  sta- 
tion.   The  cost  of  the  tar  for  one  mile  was  $2,400. 

Mr.  Phair  pointed  out  that  they  must  look  to  the 
most  economical  type  of  road.  Sometimes  the  road 
which  was  cheaper  in  initial  cost  was  dearer  in  thi 
long  run.  He  asked  Mr.  Muir  what  depth  of  macadam 
in  an  old  road  would  be  safe  for  bituminous  surfac- 
ing. 

Mr.  Muir  replied  3  in.,  with  8  in.  of  stone  in  th< 
foundation.      They   were    building   a    new   macadam 
road  this  year  9  inches  thick,  leaving  it  for  a  year  and     „ 
then  applying  the  bituminous  top.  M 

Mr.   Robertson    pointed   out   that   the   drawing  of 
water  for  a  water-bound  rdad  would  pay  for  half  the 
tar.     He  thought  that  if  one  had  a  good  heavy  roUc. 
it   could  be   consolidated   sufficiently   in    the   first   in 
stance  without  leaving  it  for  a  year. 

Mr.  T.  V.  Anderson  said  the  only  objection  to  Mr. 
Robertson's  method  was  that  the  macadam  settled  in 
waves.  ''^ 

Mr.  Fair  said  it  would  need  very  careful  work  tn 
roll  a  macadam  road  quite  smooth  at  the  time  of  con 
struction,  and  he  was  rather  in  favor  of  leaving  it  to 
settle. 

Mr.  Robertson  said  that  if  the  road  did  settle,  it 
could  be  filled  up  without  difficulty. 

Mr.  Allison  advocated  scarifying  the  macadam  and 
putting  on  a  little  new  material. 

Mr.  J.   R.   McQuigge,  county   road   supii  inuiident 
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tof  Renfrew,  was  to  have  presented  a  paper  on  "Rock 
JExcavation,  Quarrying  and  Crushing,"  but  was  un- 
|ahle  to  be  present,  and  in  his  absence  the  subject  was 
» handled  by  Mr.  W.  Huber,  of  the  Highway  Depart- 
'  ment,  who  gave  an  address  illustrated  with  lantern 
slides. 


Rock  Excavation,  Quarrying  and 
Crushing 

Mr.  Huber  pointed  out  that  there  were  a  number 
'of  operations  involved  in  quarrying  and  crushing — 
stripping  the  ground,  drilling,  mucking,  blasting,  de- 
1  livery  to  the  crusher  and  feeding  the  crusher.  In 
Imany  cases  another  important  item  for  which  provi- 
fsion  must  be  made,  was  the  drainage  of  the  quarry, 
rliv  the  selection  of  a  quarry,  care  should  be  taken  to 
tpick  one  in  a  location  where  the  removal  of  water 
twould  be  easy.  The  distance  from  the  work  is,  of 
Icourse,  the  main  factor  in  the  choice.  A  slide  was 
Jshown,  with  a  quarry  on  the  side  of  the  road,  from 
/hich  the  stone  required  for  construction  was  used 
Jfor  a  stretch  of  about  five  miles.  Another  important 
[consideration  was  accessibility.  The  ideal  location  is 
lone  where  the  quarry  is  practically  at  the  road  level. 
It  is  also  often  possible  to  locate  it  immediately  on 
fthe  road ;  by  cutting  out  a  hill  one  may  reduce  the 
Igrade  and  provide  the  stone  required  for  the  road. 

In  the  arrangement  of  the  plant  in  the  quarry,  the 
Idelivery  of  material  to  and  from  the  crusher  are  im- 
Iportant  considerations.  Efficiency  would  suggest  that 
[the  crusher  be  placed  somewhat  below  the  bottom  of 
[the  quarry,  so  that  the  hauling  of  the  rock  may  not 
the  too  expensive.  It  is  also  necessary  to  place  the 
fplant  so  that  it  will  not  be  damaged  from  the  blasting. 

Quarrying 

In  (j[)ening  the  quarry  one  of  the  first  items  of  cost 
{is  that  of  drilling  and  blasting.  .To  get  reasonable  re- 
(turn  for  this  cost,  a  face  of  sufficient  depth  is  required 
[so  that  the  drilling  may  be  carried  on  to  produce  the 
[greatest  amount  of  material.  Often  the  mistake  is 
[made  of  starting  from  the  level  of  the  ground  and  go- 
Ling  down  only  a  few  feet.  It- is  much  better  to  go 
[down  from  six  to  twelve  feet,  thus  producing  a  great 
[deal  more  material. 

Another  feature  to  be  kept  in  mind  is  the  keeping 
[of  the  face  vertical.  By  doing  so  there  will  be  better 
[results  from  the  blasting  and  the  men.  can  work  more 
[efficiently. 

It  must  also  be  remembered  that  no  matter  what 
[kind  of  stone  is  being  quarried,  there  will  always  be 
las  much  dirt  in  it  after  it  passes  through  the  crusher, 
fas  should  be  allowed  for  road-making  purposes.  There- 
rfore,  all  possible  dirt  should  be  removed  before  quar- 
[rying  is  commenced. 

Drilling 

In  regard  to  drilling,  it  is  advisable  to  use  a  mach- 
ine drill  of  some  kind,  as  against  a  hand  drill.  There 
tis  the  choice  between  steam  and  air  drills.  The  steam 
I  driven  implement  can  often  be  used  to  advantage 
where  a  steam  engine  is  being  employed  to  drive  the 
,  crusher  and  there  is  the  extra  steam  power  available. 
fOn  the  other  hand,  .steam  is  not  so  convenient  to  work 
[with  as  compressed  air,  and  small  outfits  of  the  latter 
ftype  can  be  obtained  at  reasonable  cost. 

Crushing 

In  crushing,  quarry  stone  and  field  stone  must  be 
taken  into  consideration  as  different  problems.     For 


quarry  work  cither  a  stationary  or  poftable  crusher 
may  be  used.  In  most  county  work,  however,  the 
portable  outfit  is  employed,  but  where  there  is  a  good 
quarry  in  proximity  to  a  number  of  roads,  the  station- 
ary plant  may  be  advantageous.  In  selecting  a  port- 
able outfit,  it  is  advisable  not  to  purchase  one  that  is 
too  small.  The  largest  is  10  in.  x  20  in.,  with  an  aver- 
age capacity  of  100  yards  per  day,  which  may,  how- 
ever, be  increased  in  the  case  of  soft  stone  up  to  120 
yards.  In  the  stationary  outfit,  a  satisfactory  size  is 
12  in.  X  24  in.,  with  about  200  yards  capacity. 

The  feeding  of  the  crusher  is  a  most  important 
item,  as  the  output  may  be  increased  by  efficient  meth- 
ods, while  the  cost  of  fuel  remains  the  same. 

Handling  Stone  at  Crusher 

In  the  handling  of  stone,  the  first  method  is  that 
of  raising  it  from  wagons  from  a  lower  level  than  the 
crusher,  which  is  somewhat  expensive.  Again,  there 
is  the  method  of  raising  the  wagon  to  some  height  and 
bringing  it  up  to  the  level  of  the  crusher,  so  that  the 
stone  has  only  to  be  moved  horizontally.  One  objec- 
tion to  this  course  is  that  the  team  is  standing  idle 
during  the  process  of  unloading,  and  it  is  a  good  idea 
to  have  an  extra  wagon  for  the  team. 

In  some  cases  a  platform  is  used  to  elevate  the 
wagons.  Possibly  a  more  efficient  method  for  the 
handling  of  stone  is  the  use  of  one-horse  dump  carts, 
with  a  capacity  of  about  a  yard  to  a  load,  brought  up 
an  incline  and  dropped  into  the  box  or  as  near  as  pos- 
sible to  it,  so  that  one  man  can  feed  it  to  the  crusher. 
In  this  case  it  is  hardly  wise  to  have  extra  horses. 

If  the  plant  is  up  for  a  long  enough  period  to 
justify  the  expense,  the  use  of  cars  and  tracks  is  very 
satisfactory,  the  cars  being  handled  with  a  cable  from 
a  small  hoisting  drum  driven  from  the  crusher  engine. 
-A  slide  was  shown,  illustrating  cars  of  the  side  dum]) 
variety,  which  dump  directly  into  the  crusher  jaws. 
In  this  case  one  man  can  easily  see  to  the  feeding  of 
the  crusher. 

Another  method,  where  the  crusher  is  at  a  lower 
level  than  the  quarry,  is  to  use  double  tracks,  one  on 
each  side,  so  that  two  cars  can  follow  each  other  with- 
out  interference. 

Sometimes  it  is  advisable  to  ])Iace  the  crushing 
plant  above  the  quarry  altogether,  and  in  that  case  a 
derrick  can  be  used  to  advantage  for  the  handling  of 
the  stone.  One  advantage  of  this  arrangement  is  that 
there  is  no  risk  of  damage  to  the  plant;  also  the  haul- 
ing of  the  material  from  the  quarry  will  generally  be 
down  grade. 

Crushing  of  Field  Stone 

Field  stone  has  usually  been  collected  for  crush- 
ing. This  preliminary  work  can  usually  be  done  most 
cheaply  in  the  winter,  as  hauling  can  be  more  easily 
carried  out,  with  bigger  loads  and  more  men  are  avail- 
able. The  use  of  field  stone  has  the  advantage  that 
material  can  be  delivered  right  at  the  road.  It  is  ad- 
visable to  have  it  placed  at  reasonably  short  intervals, 
in  order  that  subsequent  hauling  may  be  reduced  to  a 
minimum.  The  quantity  should  therefore  be  estimated 
and  placed  at  .say,  intervals  of  a  mile,  the  maximum 
haul  being  thus  limited  to  half  a  mile. 

C)ne  arrangement  for  crushing  is  to  ])ile  up  the 
stone  in  rows  about  8  ft.  apart,  leaving  just  room 
enough  for  the  crusher  to  jiass  between.  The  objec- 
tion is  that  the  stone  is  carried  piece  by  piece  by  man 
power  to  the  crusher,  and  the  cost  of  labor  is  liound 
to  be  excessive.  Another  point  is  that,  while  the 
crusher  is  theoretically  supposed  to  be  kept   moving 
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down  the  row.  it  is  not  moved  at  very  frequent  inter- 
vals. 

The  better  jjlan  is  to  pile  the  stone  in  one  large 
block,  and  handle  it  the  same  way  as  from  a  quarry. 
In  crusiiing  tield  stone,  there  is  the  problem  of  handl- 
ing stones  larger  than  the  ca]>acity  of  the  crusher.  One 
case  was  mentioned  in  which  contractors  were  given 
a  stone  fence,  free,  for  road  purposes.  Many  of  the 
stones,  however,  were  too  big  for  the  crusher,  and 
they  had  to  use  the  "bull-dozing"  method  to  bre.iU 
them,  but  in  the  end  they  found  it  cheaper  to  obtain 
their  stone  from  a  limestone  quarry. 

In  the  "bull-dozing"  about  a  third  of  a  .stick  of 
dynamite  is  placed  on  top  of  the  stone  and  tamped  with 
clay  and  then  fired.  The  stones  are  not.  as  a  rule, 
shattered,  but  can  afterwards  be  easily  broken  with 
a  hammer.  Sometimes  a  small  hole  is  drilled  in  the 
top  of  the  stone  and  the  charge  placed  in  it,  and  per- 
haps this  is  the  best  way. 

Discussion 

Mr.  Fair,  in  opening  the  discussion  on  Mr.  flubcr's 
talk,  referred  to  the  conditions  in  Frontenac.  There 
was  considerable  granite  and  limestone  appearing  in  a 
great  many  places  throughout  the  county.  In  a  great 
many  places  the  granite  appeared  in  large  mounds  on 
the  roadway  and  had  to  be  removed.  The  worst  part 
of  it  was,  however,  that  it  was  not  suitable  for  road 
making  purposes.  In  one  case  it  had  cost  $2.50  per 
yard  to  get  it  out.  Where  limestone  appeared,  he 
i)rought  up  the  crusher  and  made  a  quarry  out  of  the 
road,  and  he  strongly  recommended  following  this 
course. 

In  regard  to  ciuarrying,  he  warned  against  .setting 
machinery  up  close  to  the  face.  In  their  operations  in 
I'rontenac.  there  had  only  been  one  case  of  damage 
being  done  to  the  crusher.  The  man  in  charge  should 
be  able  to  judge  the  distance  back  from  the  quarry 
face  and  the  amount  of  the  charge. 

Delivery  of  Material 

h'or  delivery  of  the  material,  they  liad  tried  horse- 
hauling  and  wheelbarrows,  and  had  finally  decided  on 
the  use  of  cars.  By  the  use  of  cars,  and  facing  the 
crusher  right  towards  the  quarry,  he  had  found  they 
could,  with  a  proper  gang  of  men,  keep  the  mouth  of 
the  cru.sher  full  for  ten  hours  without  a  break,  and  in 
no  other  way  had  they  got  as  good  results.  Any  little 
rivalry  among  the  men  seemed  to  be  helpful  in  in- 
creasing the  speed  of  the  work. 

In  breaking  up  field  stone,  he  had  found  the  great- 
est satisfaction  in  the  use  of  dynamite  by  prying  un- 
derneath with  a  bar  and  placing  the  stick  of  dynamite 
under  it. 

In  the  quarrying,  he  thought  the  best  results  were 
obtained  if  the  charge  was  judged  so  that  rock  came 
out  in  a  block  not  too  badly  shattered,  and  was  broken 
up  afterwards.  In  this  way  there  was  less  waste  and 
debris. 

Mr.  McVicar  was  in  favor  of  using  two  sticks  of 
dynamite,  rather  than  only  a  part  of  a  stick,  as  sug- 
gested by  Mr.  Huber.  for 'breaking  big  stones.  In 
quarrving,  he  thought  black  powder  gave  the  best  re- 
sults. It  has  been  his  practice  to  drill  down  and 
chamber  with  dynamite  and  then  use  the  black  powder, 
which  gave  a  greater  upward  jiressure.  while  the 
dynamite  struck  down.  He  preferred  to  have  a  suffi- 
cient charge  to  heave  the  rock  right  out  of  the  cut. 

The  final  session  opened  with  a  paper  on  "County 


Road  .Accounts"  by  K.  W.  McKay,  county  clerk  of 
Flgin.  This  paper  was  largely  an  exposition  of  Elgin 
county's  system  of  keeping  time,  labor  and  cost  data, 
as  ap])]ied  to  road  construction  and  maintenance,  in- 
cluding culverts  and  bridges.  The  kec])inp  of  account- 
is  facilitated  by  jjroperly  |)repare(l  rec<jrd  sheets,  which 
make  it,  posi.sble  to  transfer  the  figures  with  the  least 
])ossible  labor.  The  F.lgin  county  system  embraces 
s|)ecially-prepared,  conveniently-arranged  mai)s  for 
the  use  of  the  road  superintendent,  field  note  books 
and  office  books,  in  which  all  data  can  be  readily  en- 
tered, and  from  which  the  statement  recpiired  by  the 
Provincial  Highways  Department  can  be  easily  jjrc- 
pared.  Mr.  H.  D.  Cleminson,  county  road  sujjerintend- 
ent,  in  discussing  this  ])a|)er,  mentioned  the  importance 
of  a  ])roperly  arranged  system  of  keeping  accounts, 
and  declared  that  the  simpler  it  was,  the  better.  He 
had  discovered  the  advantages  of  a  well-e(|uipped  of- 
fice for  the  superintendent,  with  telephone  connection 
to  each  foreman.  Mr.  Cleminson  further  advocated 
the  ])reparation  of  the  whole  road  organization  early 
in  the  season  to  avoid  waste  of  valuable  time.  A  uni- 
form system  of  account  keeping  was  urgently  neces- 
sary in  his  opinion. 

A  system  that  must  not  be  too  expensive,  was  Mr. 
Watt's  comment.  It  was  possible,  he  said,  to  have 
the  accounting  so  comjjlicated  that  the  expense  would 
be  al)nf)rmal.  .\  satisfactory  system  must  appeal  tn 
the  ratepayers  as  well  as  the  road  superintendent  .-ind 
count)'  treasurer. 

The  session  was  closed  by  the  reading  .»i  i\\<<  \)u- 
pcrs:  "Snow  Fences  and  Snow  Removal,"  by  S.  A. 
Cummiford,  chief  engineer,  Toronto-Hamilton  High- 
\\ay  Commission,  and  "S])ccifications  and  Contracts'' 
by  F,.  A.  James,  engineer  to  the  Toronto  and  York 
Roads  Commission,  Toronto. 


The  Public  Works  Committee,  of  Guelph,  Out.,  ha- 
recommended  the  following  re.solution  for  adojjtion  : 

That  this  council  petition  the  Legislature  to  amend, 
next  session,  those  sections  of  the  Ontario  Highwa\- 
-Act.  191.=i.  respecting  the  construction  (if  subiirlian 
roads  in  the  following  particulars : — 

That  cities  and  towns  of  10.000  population  or  over 
shall  have  the  right  of  election  of  entering  into  such 
a  commission  and  at  fixed  intervals  of  three  years,  thi 
right  of  withdrawal  ;- 

That  unless  the  Legislature  concedes  i)reviou- 
])oint  of  election  as  to  entering,  the  tfhird  member 
of  the  commission  be  the  city  or  town  engineer. 

That  the  term  of  office  should,  in  our  opinion,  be    ( 
three,  instead  of  five  years.    When  a  commissioner  or 
commission  does  satisfactory  work,  he  or  it  will  be  re 
apjjointed.     If  the  work  is  not  satisfactory,  the  term 
is  too  long.     Provision  is  now  made  for  the  removal 
of  the  dty's  or  town's  and  of  the  county's  appointee 
but  the  commissioner  chosen  by  these  two  is  irre\or 
able,  for  five  years. 

That  some  form  of  direct  cf)ntrol  of  expenditure  :^ 
needed,  otherwise  public  monies  may  be  frittered  awa\ 
on  cutting  weeds  and  like  trifling  operations,  under  tht 
name  of  rei)airs.  That  23  per  cent,  of  the  motor  car 
tax  collected  in  any  city  or  town  adopting  the  sub 
urban  Good  Roads  Commis.«ion.  be  returned  to  sucb 
municipality,  on  condition  that  fifty  per  cent,  of  thi 
sum  so  received  shall  be  expended  on  suburban  road- 
and  the  other  fifty  per  cent,  on  urban  roads. 
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How   Toronto -Hamilton    Highway  Commis- 
sion Fought  the  Snow 


By  Mr.  S.  A.  Cummlford* 


T 


Mr.    S.    A.    Cum.nifovd 


I  HE  constant  increase  in 
the    numbers    of    motor 
vehilces  in  use  and  par- 
ticularly commercial  ve- 
liiclcs,  is  making  the   question 
of  keeping  our  roads  open  for 
traffic  the  entire  year,  of  first 
importance.     The   worst   thing 
we  have  to    contend    with    in 
( )ntario    is    snow,     and     lately 
there  has  been  considerable  in- 
vestigation as  to  the  most  eco- 
nomical and  effective  methods 
of  snow  removal. 

The  methods  used  and  the 
^expenditure  necessary  depend  uix)n  the  class  and  the 
[amount  of  traffic  to  be  provided  for.  The  traffic  may 
[he  divided  into  three  classes: 

"A"  iMitircly  Motor,  which  means  removing  all  the 

snow. 
"B"  Largely  motor  with  some  hor.sedrawn  sleighs. 
In  this  case  a  minimum  depth    of  4    inches    of 
snow  should  be  left. 
"C"  luitircly  Team.     For  this  class  of  traffic  prob- 
ably very  little  snow  need  be  removed  except 
where  local  conditions  have  produced  drifts. 
On  some  of  the  roads  in  the  United  States  good  re- 
!,  suits  have  been  obtained  by  using  a  plow  in  front  of  a 
'motor  truck  for  depths  up  to  18  inches,  and  on  less  mi- 
portant  roads,  rollers  have  been  used.  When  the  depth 
j  of  snow  exceeds  IS  inches  practically  the  only  meth- 
od is  hand  removal. 

Grades  on  Toronto-Hamilton  Road 

The  snowfall  last  winter  was  the  heaviest  we  have 

[had  for  years  and  probably  a  short  description  of  the 

methods  used  in  kee])ing  the  Toronto  and 'Hamilton 

Highway  open   would  be  of  interest.     Ordinary  road 

I  graders  were  largely  used  for  this  purpose  and  they 

[proved  quite  satisfactory  where  the  depth  of  snow  was 

[not  too  great  and  where  it  had  not  drifted.  Four  grad- 

[ers  were  employed    and    stationed    at    the    following 

[points:   New  Toronto,  Clarksons,   Bronte  and   .Mder- 

Uhot.    The  graders  were  left  with  farmers  living  along 

[the  road,  and  the  arrangements  had  been  made  with 

them  to  .supply  teams  and  operate  the  machines  when- 

[ever  necessary,     .\bout  4  inches  of  snow  were  left  in 

hhe  road  and  this   made  excellent   sleighing.     Heavy 

I  drifts  had  to  be  shovelled  by  hand,  and  I  might  say 

I  that  a  considerable  amount  of  this  was  done. 

One  of  the  worst  places  for  drifts  was  near  Clark- 

:  sons  and  we  finally  decided  to  protect  this  part  of  the 

^road  with  snow  fence.    This  was  constructed  in  12  ft. 

sections.  Seven  boards  1  inch  thick  by  6  inches  wide, 

with  3  inch  spacing  were  nailed  to  two  pieces  of  2  inch 

by  4  inch,  6  feet  long,  which  formed  the  ends  of  the 

section.     The     2  x  4's  extend    6    inches    above    and 

below     the     top      and    bottom      boards      res])ective 

i  ly.     In  the  first  fence  that  we  had  manufactured  one 

^vertical  piece  1  inch  by  6  inches,  5  feet  6  inches  long 

was  placed  in  the  centre  of  the  section,  but  afterwards 

this  was  changed  and  two  vertical  pieces  of  the  same 

"Chief    Engineer   of    the    Toronto- Hamilton    Iligliway    Commission,    ije- 
fore    Ontario    Conference    on    Koad    Construction. 


size  were  used  and  spaced  4  feet  centre  to  centre.  This 
arrangement  made  the  fence  more  rigid. 

The  first  amount  of  snow  fence  purchased  was  1000 
feet.  This  was  jjlaced  at  the  points  where  the  heaviest 
drifts  formed.  Unfortunately  it  was  late  in  January 
wlien  the  fence  was  received  and  the  snow  was  already 
deep  .so  that  we  did  not  get  the  benefit  that  we  would 
have  if  it  had  been  erected  early  in  the  winter.  A  care- 
ful note  was  made  of  places  where  continual  drifting 
occurred  and  last  fall  an  additional  392  sections  or 
4,704  feet  of  fence  were  secured  and  erected. 

A  ^-inch  bolt  passes  through  2  x  4's  above 
the  top  board  and  fastens  the  sections  together.  The 
bottom  of  the  fence  is  staked  and  wired.  Generally 
the. fence  is  placed  from  80  to  100  feet  from  the  road 
so  that  the  drift  forms  at  the  fence  and  runs  out  be- 
fore the  road  is  reached. 

To  the  best  of  my  knowledge  snow  fences  have  not 
been  used  to  any  great  extent  for  the  protection  of 
highways.  It  has  been  used  by  railroads  for  some  time 
with  good  results.  The  Toronto  and  York  Radial  Rail- 
way Company  have  some  ten  miles  of  snow  fence  in 
use  along  Yonge  Street  on  the  Metropolitan  division. 
This  protects  about  50  miles  of  track  and  has  proved 
very  .satisfactory.  I  can  see  no  rea.son  why  snow  fences 
should  not  be  used  for  the  protection  of  our  highways. 

Our  snow  fighting  equipment  also  includes  a  snow 
plow.  It  is  much  the  same  as  those  used  to  keep  lumber 
roads  open,  except  that  the  rutting  attachment  is  not 
used  and  that  the  ])Iow  is  rather  wider  than  those  used 
for  sleighs.  Wings  are  ])rovided  to  throw  the  snow  well 
back  from  the  road.  The  plow  is  intended  to  be  drawn 
by  horses,  but  we  exi)ected  to  try  hauling  it  with  a 
tractor  this  winter.  Up  to  the  ])resent  time  there  has 
been  no  opportunity. 

The  total  cost  of  snow  removal  last  winter  was 
$2,.S(')0.57  or  $72.13  per  mile.  You  must  remember  that 
the  snow  fall  was  exceptionally  heavy  and  that  a  great 
anrfHHit  of  hand  shovelling  was  done.  Our  records 
show  that  there  were  ten  days  during  the  entire  winter 
when  it  was  im])ossihle  to  get  through  from  Toronto 
to  Hamilton. 


Canadian  Steel   Corporation's  Plant 

The  construction  work  on  the  Canadian  Steel  Coi-- 
poration's  plant  at  Ojibway,  Ont.,  is  likely  to  be  push- 
ed this  season  with  considerably  greater  speed  than 
was  possible  during  the  war.  Good  progress  has  al- 
ready been  made  in  getting  the  property  into  shape 
for  the  erection  of  the  various  units,  drains  and  under- 
ground work  to  a  value  of  hi'nidreds  of  thousands  of 
dollars  having  been  constructed.  The  most  modern 
dock  facilities  are  also  being  provided,  and  on  this 
l)art  of  the  undertaking  the  foundations  of  the  con- 
crete work  are  about  75  ft.  below  the  surface  at  bed- 
rock. The  walls  on  the  westerly  side  of  the  docks  are 
further  advanced  than  on  the  easterly  side.  The  outer 
wail  is  connected  with  a  second  concrete  wall  by  a 
series  of  reinforced  concrete  beams  placed  at  30-foot 
intervals.  The  second  wall  is  in  turn  secured  to  a 
third  wall  by  steel  concrete  beams  at  60-foot  inter- 
vals. 
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Ice  Breakers  at  Three-Rivers 
Shipyard  Co. 

Till':  Three-Rivers  Shipyard  Ltd.  was  organized 
in  1917  to  build  wooden  shijjs  for  the  Imperial 
Munitions  Board.  During  1918,  The  National 
Shiplniilding  Co.,  Ltd.,  an  American  concern, 
took  control  of  this  and  completed  two  wooden  cargo 
boats  on  the  bed  ways  at  the  time.  Since  this  com- 
pany has  re-organized  and  ex])anded  consideral)ly, 
making  the  following  additions  to  their  plant:  New- 
general  office;  tool  store;  mill  and  mold  loft  room; 
Ulacksmith  and  repair  shop.  All  of  these  are  one  and 
a  half  .storey  in  height  and  are  wooden  frame  buildings. 
The   shi])yard   was   extended    westward   by  adding  to 
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Block  Plan  of  Three  Rivers  Shipyard  Limited 

their  prf)perty  an  adjoining  farm.  These  im])rove- 
incnts  are  now  completed.  The  work  on  the  build- 
ing has  been  done  by  day  labour  by  the  company's 
men  under  the  supervision  of  Mr.  Jules  Caron,  archi- 
tect, 69  St.  Francois  Xavicr  Street,  Three-Rivers,  who 
designed  the  work. 

'J'his  shipyard  is  located  on  the  western  side  of 
'J'hree-Rivers,  on  a  property  adjacent  to  the  new  coal 
dock.  The  site  has  an  elevation  some  twenty  feet 
above  the  lowest  water  mark,  and  is  exposed  to  the 
jiction  of  floating  ice  in  the  s|)ring.  This  is  the  com- 
paiiv's  reason  for  deciding  to  build  ice-breakers  to  pro- 


tect the  boats  on  the  >lips  as  well  as  the  wooden  struc- 
ttncs  in  the  shipyard.  This  |)ortion  of  the  bank  is  ex- 
))osed  to  the  ice  coining  down  tlie  River  St.  Lawrence 
during  the  freshets.  There  are  large,  solid  ice-floes 
carried  flown  from  tlie  Lake  St.  Peter,  which  have  not 
been  comi)letely  broken  up  by  tl\e  action  of  the  waves, 
etc.,  before  reaching  this  point. 

During  November  last  the  company  ap|)lied  to  the 
(jovcrnment  of  Canada  to  secure  a  permit  to  carry  on 
construction  under  the  Act  of  Navigable  Waters.  This 
request  was  made  through  tlieir  Attorneys-at-Law, 
Messrs.  Bureau,  Higue  and  (iarie])y,  of  'J'hree-Rivers, 
P.O.  Since  then  the  company  has  jjrocceded  on  this 
iJTotection  work  which  is  located  west  of  their  jiroperty 
and  runs  along  a  straight  line  at  right  angles  to  the 
River  St.  Lawrence.  The  work  consists  of  tlirec  piers, 
each  20  feet  wide  by  30  feet  long,  and  an  average 
height  <if  eighteen  feet.  They  are  constructed  of  round 
timber,  nine  inches  at  the  smallest  end.  They  are  of 
open  joint  and  the  vertical  jjosts  are  of  the  same  tim- 
bers as  the,  longitudinals  and  cross-ties.  The  ballast 
floor  is  made  of  six-inch  round  timber.  Spruce  and 
hemlock  has  been  used  throughfiut  and  one  man  stone 
is  used  for  the  ballast. 

'I"he  work  has  been  designed  by  the  comj)any's  en- 
gineer and  Mr.  ().  Arcand,  civil  engineer  and  general 
contractor,  'i^hree-River.s,  is  the  contractor'on  this  job. 


Good  Roads  Expenditures 

Replying  to  an  inquiry  of  the  Contract  Record  re- 
garding the  amount  of  money  likely  to  be  spent  on 
Ontario  roads  during  the  ])resent  year,  Hon.  Findlay 
Macdiarmid,  Minister  of  Public  Works  and  High- 
ways, states  that  the  exact  amount  cannot  be  defin- 
itely nained  until  the  county  by-laws  have  all  been 
submitted  to  the  department  for  approval.  Judging 
from  reports  which  have  appeared  in  the  newspapers 
as  to  the  amount  the  different  counties  are  contem- 
plating, the  Minister  give  it  as  his  personal  opinion 
that,  in  the  aggregate,  the  counties  would  jjledgc 
themselves  to  an  expenditure  of  between  $3,500,0(X) 
and  $4,0qp,000.  The  govennnent  contributes  40  per 
cent,  on  county  roads  and  (i)  per  cent,  on  county  pro- 
\incial  roads,  so  that  the  government  expenditure  un- 
der the  county  system,  if  the  above  estimate  proves 
correct  for  the  present  vear,  would  amount  to  a  sum 
in  the  neighborhood  of '$1  ..SOO.OOO— a  total  of  $5,500,- 
000. 
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Montreal  Branch  of  Association  of  Canadian 

Building  and  Construction  Industries 

Hold  First  Banquet 


THE  Association  of  Montreal  Building  and  Con- 
struction Industries,  formerly  known  as  the 
JUiilders'  Exchange,  had  a  splendid  send  off,  at 
the  Jirst  banquet  at  the  Windsor  Hotel  Mont- 
real, on  the  evening  of  February  27.  There  was  an 
attendance  of  about  170,  representing  every  branch 
of  the  contracting  and  building  industries,  in  addition 
to  representatives  of  the  engineering  and  architectural 
professions. 

The  Montreal  Association  has  been  organized  for 
!.soine  time,  but  the  banquet  was  intended  to  formally 
J  inaugurate  the  association.  The  speeches  were  excel- 
lent, short  and  to  the  point.  The  speech  of  the  even- 
ting was  made  by  the  Hon.  Charles  Marcil,  member 
ioi  the  Montreal  Administrative  Commission,  who  in 
[eloquent  terms  replied  for  "Our  Country." 

Mr.  W.  M.  Irving  presided,  and  after  the  toast  of 
The  King"  extended  a  hearty  welcome  to  the  guests. 

"Our  Industry"  was  proposed  by  Mr.  W.  E.  Ram- 
Isay,  who  insisted  upon  the  value  of  co-operation  and 
Fenthusiasm.  When,  he  said,  it  was  decided  to  or- 
[ganize  the  National  Association  they  had  no  idea  that 
[their  efforts  would  be  crowned  with  such  success.  If 
they  achieved  one-quarter  of  the  aims  set  forth  the 
[Association  would  not  have  been  in  vain. 

In  responding,  Mr.  J.  V.  Anglin,  the  president  of 
hhe  Association  of  Canadian  Building  &  Construction 
[Industries,  remarked  that  when  he  accepted  this  posi- 
ttion  he  had  no  idea  of  the  amount  of  work  it  would 
[entail.  When  they  realized  that  the  building  trade 
{was  second  in  point  of  numbers  employed  in  the  in- 
[dustries  of  Canada,  they  would  see  what  a  vast  in- 
[dustry  it  was.  The  Ottawa  Conference  was  really 
[only  a  beginning;  but  it  would  expand  if  the  industry 
'supported  it  financially  as  well  as  by  membership.  It 
[was  essential  that  support  should  be  given  by  the 
[prominent  members  of  the  industry.  At  tha  first 
[council  meeting  of  the  Association,  to  be  held  in  To- 
fronto,  the  constitution  would  be  completed.  Sher- 
[brooke  had  organized  a  branch  and  the  Toronto  Build- 
ters'  Exchange  had  re-organized.  It  was  expected  that 
ithe  Association  would  become  truly  national,  with 
[branches  in  all  the  principal  cities.  Next  week  it  was 
[hoped  to  select  a  secretary  from  300  applications,  and 
fto  open  an  office  in  Ottawa.  He  regarded  it  as  essen- 
J  tiAl  that  the  headquarters  should  be  in  the  capital.  The 
[question  of  organizing  industries  had  come  home  to  all 
{much  stronger  since  the  war.  Mr.  Anglin  then  touched 
[on  the  housing  question,  and  said  he  hoped  that  no 
[time  would  be  lost  in  Quebec  in  framing  a  scheme  so 
[as  to  be  able  to  get  to  work.  In  Montreal  the  hous- 
|ing  question  w-as  bound  up  with  other  civic  reforms, 
iand  he  suggested  that  the  City  Improvement  League, 
Engineering  Institute  of  Canada,  the  Provincial  Asso- 
:  ciation  of  Architects,  and  their  own  Association, 
{should  get  together  and  work  out  a  definite  plan  of 
[housing.  He  looked  forward  with  a  great  deal  of  ex- 
'pectation  to  the  development  of  the  building  trade; 
ihe  believed  that  the  period  on  which  we  had  just  en- 


tered would  be  one  of  the  best  periods  which  Canada 
had  ever  seen.  He  would  not  recommend  anyone  to 
put  off  building  until  costs  decreased.  As  they  were 
aware,  the  increase  in  the  cost  of  building  had  not 
been  as  great  as  in  other  lines.  Prices  of  material,  he 
believed,  would  not  come  down  to  any  extent.  Steel 
was  already  cheaper,  but  lumber  would  not  drop  in 
value.  There  was  indeed  a  possibility  that  when  build- 
ing started  in  earnest  prices  would  stiffen,  because  sup- 
pliers of  material  had  been  working  on  a  small  margin 
and  some  had  lost  money.  Even  if  building  cost  a 
little  more  it  was  better  to  start  now  and  to  have  the 
benefit  of  the  structures  rather  than  to  wait.  He  was 
anxious  for  the  industry  to  be  stabilized,  and  it  was 
only  by  united  action  that  this  could  be  accomplished. 

Mr.  W.  Rutherford  proposed  "  Our  Guests,"  which 
was  responded  to  by  Mr.  Norman  Mac  Vicar,  vice- 
president  of  the  Province  of  Quebec  Association  of 
Architects.  There  were,  he  said,  occasions  on  which 
the  contractors  were  not  anxious  to  meet  the  archi- 
tects. This  was  not  one  of  them.  When  the  Associa- 
tion sent  out  the  invitation  to  the  architects  to  be  re- 
])resented  that  evening,  they  omitted  the  usual  clause 
that  "the  lowest  or  any  deputation  not  necessarily  ac- 
cepted." Many  recollected  the  time  in  Montreal  when 
there  was  no  Builders'  or  Architects'  Associations,  and 
the  relations  were  not  always  the  most  cordial.  This 
had  been  changed,  largely  owing  to  the  efforts  of  the 
Builders'  Exchange.  Architects  and  contractors  were 
important  factors  in  their  civilization,  exercising  u 
considerable  influence  upon  the  health  and  morals  of 
the  community.  There  was  the  closest  relationship 
between  good  housing  and  environment  and  the  mak- 
ing of  good  citizens.  It  was  therefore  the  duty  of  all 
interested  in  the  welfare  of  the  country  to  support  the 
housing  scheme  of  the  government,  and  organizations 
of  this  kind  could  render  real  service  in  the  period  of 
reconstruction.  He  regarded  the  outlook  as  good,  as 
they  had  before  them  possibilities  of  a  great  industrial 
expansion,  in  which  the  contracting  industry  would 
share. 

Mr.  W.  J.  Francis,  vice-president  of  the  Engineer- 
ing Institute  of  Canada,  spoke  of  the  recent  develop- 
ment of  that  society.  Pie  also  referred  to  the  splendid 
service  by  engineers  at  the  front,  mentioning  that  36 
per  cent,  of  the  membership  of  the  Institute  had  en- 
listed, and  had  won  all  honors,  including  the  V.C. 
They  were  especially  proud  of  the  records  of  Col.  A. 
Dubuc  and  Col.  Mitchell.  Mr.  Francis  then  alluded 
to  the  unpardonable  delay  in  dealing  with  the  Mont- 
real building  by-laws,  which  were  hopelessly  out  of 
date,  and  he  hoped  that  steps  would  be  taken  to  put 
into  force  a  new  code. 

Mr.  John  Baillie,  president  of  the  Board  of  Trade, 
and  Aid.  L.  Rubenstein,  for  the  mayor,  also  replied. 

"  Our  Countr)\"  the  last   toast,   was   proposed   by 
Mr.  James  Ballantyne,  who  declared  himself  an  opti 
mist  as  to  the  future.    There  was,  he  said,  no  reason 
why  building  should  not  commence  on  a  good  scale 
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right  away.  We  might  have  a  small  reduction  in  ma- 
terials and  labor,  but  it  did  not  look  that  way  at  pre- 
sent. The  government  programme  of  construction 
would  help  relieve  the  labor  situation,  and  there  was 
certainly  need  for  a  large  amount  of  work  to  be  done. 
While  he  welcomed  the  announcement  of  the  pnjposed 
loaning  by  the  government  of  money  at  5  per  cent  for 
housing  purposes,  he  was  rather  sceptical  as  to  whe- 
ther the  smaller  municipalities  would  be  willing  to 
add  to  their  burden  of  debt. 

The  Hon.  C.  Marcil  replied.  First  of  all  he  dealt 
with  Montreal's  civic  problems,  including  housing, 
stating  that  the  commissioners  were  trying  to  intro- 
duce sane  methods  of  government.  The  speaker  then 
gave  a  historical  sketch  of  the  growth  of  Canada — a 
wonderful  romance,  he  termed  it.  In  picturesque 
K-mguagc  he  briefly  described  the  work  of  the  first  set- 
tlers, also  touching  on  Confederation,  and  the  results 
which  had  followed.  Canada,  as  a  nation,  now  stood 
in  a  position  of  which  no  man  dreamed  five  years  ago. 
She  had  done  nobly  in  the  war.  The  League  of  Na- 
tions conceived  by  President  Wilson  had  long  existed 
within  the  confines  of  the  ISritish  Empire.  Canada's 
position  had  been  won  at  a  tremendous  cost  of  tears 
and  blood,  as  the  price  of  liberty.  There  would  be  a 
tremendous  increase  in  the  national  debt,  but  this 
would  be  in  accordance  with  the  growth  in  national 
sentiment,  even  though  Canada's  national  debt 
amounted  in  the  near  future  to  something  like  two 
billions  of  dollars. 

Mr.  F.  W.  Dakin.  of  the  Sherbrooke  Builders  Ex- 
change, and  Mr.  M.  Brosseau,  president  of  the  Quebec 
Builders'  Exchange,  also  briefly  spoke,  the  latter  sug- 
gesting that  a  representative  of  the  As.sociation  should 
vi.sit  Quebec  and  assist  in  the  work  of  expanding  the 
activities  of  the 'Exchange  there. 

In  addition  to  the  speakers  referred  to  above,  there 
were  present  as  guests  Messrs.  G.  A.  Monette,  and 
Hugh  Vallance,  of  the  Architects'  Association ;  Frank 
Pau7e  of  the  Chambre  de  Commerce;  and  the  follow- 
ing past  presidents  of  the  Montreal  Builders'  Exchange 
—Messrs.  J.  Quinlan,  Gagnon,  and  Gilday. 


Strengthen   the   Weakest  Link  !- 

Bridge 


-The  Small 
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H  \T  is  the  weakest  link  in  the  aver- 
age country  road?  What  is  the  link 
that  can  be  destroyed  by  nature's  forc- 
es —  wind,  fire,  frost,  water  or  rust? 
The  answer  is  the  small  bridge  over  the  creek 
or  marsh.  This  is  the  stand  taken  by  M.  J. 
D.  Frazer  in  a  recent  issue  of  The  Highway  Magazine. 
The  average  country  road  is  not  essentially  a  i)leasure 
pike  It  is  used  for  a  purpose,  and  when  it  fails  to  be 
useful,  that  purpose  is  defeated.  When  a  bridge 
breaks  down  it  does  so  either  from  natural  causes,  or 
from  the  weight  of  a  vehicle  passing  over  it.  Perhap> 
the  vehicle  is  loaded  with  produce  for  the  market ;  per- 
haps it  is  carrying  necessities  for  the  farm.  In  either 
case  delay  may  mean  a  serious  financial  loss. 

,\  bridge  that  may  suddenly  give  way  has  no  place 
on  the  rcKul  which  serves  the  communities  it  connects. 
If  it  is  ricketv,  it  .should  be  replaced,  and  wiien  it  is 
replaced,  it  should  be  built  of  materials  which  will  not 
fail  to  stand  up  under  increasingly  heavy  traffic.  It 
.should  be  built  of  materials  which  resist  the  destruc- 
tive forces  of  nature  and  the  weight  of  traffic. 

There  is  sometimes  a  tendency  to  repair  the  small 


structure  which  carries  the  road  across  a  creek  or 
swanijiy  spot,  aiul  replace  the  bridge  that  spans  the 
wide  river  or  marsh.  This  is  due  in  manj'  cases  to  the 
fact  that  the  big  bridge  seems  the  most  imi)ortant  be- 
cause without  it  the  road  would  be  iini)assable.  Hut 
the  small  bridge  is  just  as  much  a  part  of  tht-  road,  and 
its  failure  may  mean  that  traffic  will  be  stopped  and 
injury  done  to  property. 

There  is  a  feeling,  too,  that  the  big  bridge  over  tlie 
river  must  be  built  of  the  best  materials,  as  its  sudden 
failure  would  mean  death  to  those  crossing  it.  'i'his  is 
doui)tkss  true,  and,  therefore,  it  is  right  that  a  large 
iimount  of  money  shoukl  be  spent  on  the  one  or  two 
big  structures  crossing  streams  along  the  line  of  high- 
way. But  this  <loes  not  mean  that  the  small  structures 
should  be  neglected,  or  rei)laced  with  unsuitable  ma- 
terials. 

Therefore,  it  is  necesary  when  choosing  materials 
for  building  the  numerous  small  bridges  to  select  tho.se 
which  ofifer  resistance  to  wintl,  fire,  water,  frost,  rust 
and  ])ressure,  and  which  are  not  ])rohibitive  price. 

The  time  element  also  enters.  Traffic  i.s,  of  course, 
blocked  when  the  big  bridges  are  being  built,  as  steel 
and  concrete  take  time  to  in.stall,  and,  therefore,  the 
work  of  replacing  the  small  structures  should  obvious- 
ly not  make  like  (leniands  upon  the  time  of  those  using 
the  road. 

Then,  too,  there  is  the  question  of  labor.  Now  that 
labor  is  scarce  and  expensive  the  bridge  should  be 
built  as  quickly  and  by  as  few  men  as  possible. 

War-time  necessity  has  seen  the  introduction  of  a 
new  destructive  force  working  against  the  life  of  the 
small  bridge.  It  is  the  large  volume  of  commercial 
motor  traffic  with  its  heavy  loads.  Peacetime  pros- 
])erity  will  see  the  development  of  a  vast  system  of 
motor  expresses,  operating  over  the  roads  of  the  coun- 
try from  coast  to  coast.  Every  road,  whether  good  or 
bad  at  the  present  time,  that  connects  the  farm  and 
market  or  industrial  centers,  will  ultimately  be  improv- 
ed and  carry  its  share  of  the  load. 

Already  the  highways  of  the  United  States  and 
Canada  are  beginning  to  feel  the  effects  of  this  new 
means  of  transportation.  Manufacturers  have  found 
that  they  can  ship  goods  cheaper,  and  as  a  result  sell 
them  at  a  lower  price,  if  they  use  the  motor  transport 
for  short  hauls.  War-time  railroad  congestion  forced 
them  to  adopt  the  ]>lan,  and  it  has  proved  a  money 
saver.  Farmers,  especially  in  the  East,  have  found 
that  they  can  get  their  produce  to  market  more  quick- 
ly, and  thus  prevent  its  .'ijjoiling  en  route,  if  they  use 
the  motor  truck  instead  of  the  railroad  car. 

This  activity  means  that  roads  must,  and  will,  be 
improved.  .And  with  the  improvement  of  roads,  comes 
the  improvement  of  bridges.  \  bridge  constructed  ()i 
materials  which  will  stand  up  under  the  load  of  in- 
creased traffic,  and  resist  the  destructive  forces  of  man 
and  nature,  will  be  the  bridge  of  the  future.  -And  those 
v>ho  build  highways  should  look  f(Mward  and  strength- 
en the  weakest  link  in  the  road — the  small  bridge. 


James,  Loudon  &  IIcrtzberK.  Limited,  the  well-known 
firm  of  consulting  engineers,  have  added  anotlier  department 
to  their  business,  namely  architecture.  Mr.  Harold  R.  Wat- 
son, B.A.Sc,  has  been  engased  to  take  charge  of  this  de- 
partment. The  intention  of  the  firm  is  to  specialize  in  the 
architectural  work  of  engineering  structures  and  also  a  gen- 
eral architectural  practice. 
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B.  G.   Good  Roads  Executive  Meets 

At  a  meeting  of  the  executive  of  the  Good  Roads 
League  of  British  Cokimbia  recently,  a  number  of 
resolutions  were  passed  which  are  intended  to  bring  to 
the  attention  of  the  provincial  government  measures 
which  are  considered  necessary  in  connection  with 
highway  improvement  in  the  province.  One  of  the 
resolutions  was : 

That  in  order  to  Goi)e  with  the  unemployment  situ- 
ation and  recognizing  the  desirability  of  carrying  on 
public  works  of  a  revenue  producing  nature,  such  as 
highways,  it  be  suggested  to  the  provincial  govern- 
ment that  $5,000,000  of  a  twenty-year  loan  be  obtained 
from  the  Dominion  authorities,  the  revenue  from  the 
B.  C.  automobile  owners  to  be  ear  marked  for  the  re- 
payment of  the  loan,  and  loan  to  be  applied  to  the 
roads  of  the  province. 

Another  resolution  advocated  co-operative  action 
between  Victoria  and  Ottawa  for  the  construction  of 
a  Canadian  highway.  Other  resolutions  urged  the 
construction  or  completion  of  a  number  of  roads: 
From  VancouA'er  and  New  Westminster  to  Agassiz  on 
the  north  side  of  the  Eraser  and  from  New  West- 
minster to  Rosedale  on  the  south  side  of  the  river; 
from  Cascade  to  Rossland ;  from  Creston  to  Salmo ; 
repairs  to  Clark  road  between  New  Westminter  and 
Port  Moody ;  completion  of  One  Mile  Creek  rqiad,  be- 
tween Merritt  and  Princeton  ;  hardsurfacing  road  from 
north  shore  ferry  to  Capilano  Canyon  and  Capilano ; 
16-mile  road  from  Taft  to  Boulder  to  Mara;  extension 
of  Fort  Eraser  road  to  connect  with  road  system  of 
the  Bulkley  Valley ;  hardsurfacing  the  Canadian  high- 
way through  the  city  of  Chilliwack ;  the  construction 
of  a  coast  interior  road  as  part  of  a  Canadian  highway, 
construction  to  begin  not  later  than  May  1,  1919,  either 
by  way  of  the  Hope-Princeton  route  or  the  Yale- 
Spence's  Bridge  route;  paving  of  Island  Highway 
from  Craigflower  bridge  to  Parson's  bridge ;  paving  of 
Pacific  highway  from  New  Westminster  to  Blaine; 
construction  of  a  road  from  Jordan  river  to  Port  Ren- 
frew, and  from  Campbell  river  to  Salmon  river,  and 
also  the  repairing  of  the  Vancouver  Island  highway 
at  various  points.  It  was  also  urged  that  the  govern- 
ment take  action  to  change  the  rule  of  the  road  to 
have  it  conform  to  that  generally  in  eflfect  throughout 
the  Dominion. 


Prize  Essay  Contest  in  Industrial  Economics 

'l"hc  National  Industrial  Conference  Board  offers 
a  prize  of  $1,000  for  the  best  monograph  on  any  one 
of  the  following  subjects: 

1.  A  practicable  plan   for   rejjresentation  of  work- 

ers in  determining  conditions  of  work  and  for 
prevention  of  industrial  disputes. 

2.  The   major   causes   of   unemployment   and    how 

to  minimize  them. 

3.  How  can  ef.iciency  of  workers  be  so  increased 
as  to  make  high  wage  rates  economically  prac- 
ticable ? 

4.  .Should  the  State  interfere  in  the  determination 
of  wage  rates  ? 

3.  Should    rates   of   wages   be    definitely   based    on 

the  cost  of  living  ? 
6.  How    can    present    systems    of   wage    payments 

be  so  perfected  and  supplemented  as  to  be  most 

conducive    to    individual    efficiency   and   to    the 

contentment  of  workers  ? 


T.  The   closed   union   shop   versus   the   open    shop; 

their  social  and  economic  value  compared. 
8.  Should    trade    unions    and    employers'    associa- 
tions be  made  legally  responsible  ? 
The  contest  is  open  without  restriction  to  all  per- 
sons except  those  who  are  members  of  or  identified 
with  the  National  Industrial  Conference  Board. 

Contestants  are  not  limited  to  papers  of  any  length 
but  they  should  not  be  unduly  expanded.  .  Especial 
weight  will  be  given  to  English  and  to  skill  in  expo- 
sition. 

Each  comjjetitor  sliould  sign  his  manuscript  with 
an  assumed  name,  sending  his  true  name  and  address 
in  a  sealed  envelope  superscribed  with  his  assumed 
name.  No  manuscript  will  be  accepted  the  real  author- 
ship of  which  is  disclosed  when  the  manuscript  is 
received  by  the  Board,  nor  any  which  has  been  previ- 
ously published  in  any  way. 

Manuscri])ts,  to  be  considered  in  the  contest,  must 
be  mailed  on  or  before  July  1,  1919,  to  the  National 
Industrial  Conference  Board,  15  Beacon  Street,  Bos- 
ton, Massachusetts,  marked  "For  Prize  Essay  Contest 
in  Indusfrial  Economics." 


S.  p.  S.  War  Scholarships 

The  Faculty  of  .\pplied  .Science  and  ICngineering  of 
the  Univei-sity  of  Toronto  has  awarded  war  scholar- 
ships as  follows: 

First-class  scholarships  of  $100  per  annum  for  four 
years— E.  V.  Ahara,  H.  M.  Dilworth,  A.  Jl.  Ileatley, 
H.  G.  Hayman. 

Second-class  scholarships  of  $50  per  annum  for 
four  years — C.  D.  Pearson,  R.  R.  McLaughlin,  M.  V. 
Powell,  G.  E.  McLean. 

Scljolarships  were  provided,  originally,  by  Engin- 
eering Alumni  Association  of  Toronto  University  for 
the  main  j)urpose  of  attracting  students  into  the  engin- 
eering profession  for  subsec|uent  military  service  in 
France.  It  is  now  proposed  to  maintain  these  scholar- 
ships to  stimulate  interest  in  engineering  wt)rk  as  ap- 
plied to  problems  of  reconstruction  and  the  develop- 
ment of  industry  and  natural  resources. 


The  draft  estimates  of  the  Toronto  civic  works  de- 
partment total  $5,433,851,  as  compared  with  $1,882,401 
last  year.    The  sifmmary  is  as  follows  : 

Maintenance $1,814,780.00 

Marine  section 15,000.00 

Civic  Railwav 430,610.00 

Garage  14,875.00 

Insurance '    44,434.00 

Workmen's  Compensation    7,500.00 

Special  items   316,067.00 

Capital  expenditure   2,790.585.00 

Total $5,433,851 .00 

Below  is  a  summary  of  the  proposed  capital  ex- 
penditures : 

Sewer  section    $503,585.00 

Railway  and  Bridge- .section 1 15,000.00 

Civic  Railway    200,000.00 

Water  Works- 
Supply  121,000.00 

Main  Extension 1,851,000.00 

Total $2,790,585.00 
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Drainage  Works  on  Railway  Lands 


-By  Mr.  C.  A.  McCubbin' 


THE  ncccssit}-  for  distiii^aiishing  between  rail- 
way lands  and  the  lands  and  roads  of  private  or 
municipal  owners  in  working  out  provisions  of 
the  Ontario  drainage  laws  arises  from  the  fact 
that  nearly  all  railways  are  created  and  controlled  by 
the  Dominion  Government,  while  the  municii)alities 
and  the  drainage  laws  which  they  are  empowered  to 
set  in  motion,  are  under  control  of  the  Provincial 
Government.  In  the  matter  of  direct  taxation,  the 
atithority  of  the  Province  extends  to  railway  lands  and 
companies  equally  with  other  lands  and  their  owners, 
and  consequently,  in  so  far  as  assessment  alone  is 
considered,  there  has  never  been  any  occasion  to  ex- 
clude railway  lands  from  a  fair  schedule  of  assessment 
t(5  meet  the  cost  of  a  properly  authorized  municipal 
drainage  work.  But  when  it  becomes  necessaiy  to  en- 
ter upon  railway  lands  for  the  purpose  of  constructing 
any  drainage  work  thereon,  the  authority  for  such 
work  cannot  be  given  by  the  Province,  but  must  come 
through  Dominion  legislation,  either  by  itself  or  in 
cfMijunction  with  the  laws  of  the  Province. 

Railways  Same  as  Private  Owners 

I'revious  to  the  year  1<^3  private  ditches,  award 
ditches  and  municipal  drnins,  or  crossings  for  the 
same,  could  be  constructed  on  railway  lands  only  by 
agreement  with  the  railway  companies,  the  usual 
agreement  providing  for  the  work  to  he  done 
by  the  railway  and  the  cost  to  be  borne  by  the  muni- 
cipality or  the  individual.  In  the  year  1903  very  im- 
portant amendments  were  made  to  the  Dominion  Rail- 
way Act,  (Sections  2.S0  and  2.S1)  in  respect  to  drain- 
age. Section  251,  with  which  we  are  more  ])articularly 
concerned,  is : 

"1.  Whenever  by  virtue  of  any  Act  of  any  province 
thr6ugh  which  the  railway  runs,  proceedings  may  be  had  or 
taken  by  any  municipality  or  landowner  for  any  drainage 
or  drainage  works,  upon  and  across  the  property  of  any 
other  land  owner  in  such  province,  the  like  proceedings  may. 
at  the  option  of  such  municipality  or  land-owner,  be  had  or 
taken  by  such  municipality  or  landowner  for  drainage,  or 
drainage  works,  upon  and  across  the  railway  and  lands  of 
the  company,  in  the  place  of  the  proceedings  before  the 
Board  in  the  last  preceding  section  provided. 

"2.  In  case  of  any  such  proceedings  the  drainage  laws 
of  the  province  shall,  subject  to  any  previous  order  or  direc- 
tion-of  the  Board  made  or  given  with  respect  to  drainage  of 
the  same  lands,  apply  to  the  lands  of  the  company  upon  or 
across  which  such  drainage  is  required,  to  the  same  extent 
as  to  the  lands  of  any  landowner  in  such  province:  Provided 
tliat  the  company  shall  have  the  option  of  constructing  the 
portion  of  any  drain  or  drainage  work,  required  to  be  con- 
structed, upon,  along,  under  or  across  its  railway  or  lands. 

"3.  In  the  event  of  the  company  not  exercising  such 
option,  and  completing  such  work  within  a  reasonable  time, 
and  without  any  unnecessary  delay,  such  work  may  be  con- 
structed or  completed  in  the  same  manner  as  any  other  por- 
tions of  such  work  arc  provided  under  the  laws  of  such  pro- 
vince to  be  constructed. 

"4.  Notwithstanding  anything  in  this  section  coiUained. 
no  drainage  works  shall  be  constructed  or  re-constructed 
upon,   along,   under  or  across  the   railway   or  lands  of  the 
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company,  until  the  character  of  such  works,  or  the  specifi- 
cations or  ])lans  thereof,  have  been  first  submitted  to  and 
approved  of  by  the  Board. 

":>.  The  proportion  of  the  cost  of  the  drain,  or  drain- 
age works  across  or  upon  the  railway,  to  be  borne  Ijy  the 
■company,  shall,  in  all  cases,  be  based  upon  the  increase  of 
cost  of  such  work  caused  by  the  construction  and  operation 
of  the  railway." 

It  is  interesting  to  note  in  .jjassing,  that  this  legis- 
lation was  introduced  into  the  House  of  Commons  by 
a  member  who  had  been  counsel  for  several  nuinici- 
I)alities  in  litigation  against  the  railways,  but  who  be- 
came, shortly  after  the'  ])assing  of  these  ])rovisions,  a 
leading  counsel  of  one  of  the  grc-at  railway  corpora- 
tions. 

No  Power  of  Appeal 

The  effect  of  these  amendments  was  to  put  rail- 
way companies  in  the  same  position  as  private  owners 
and  with  practically  the  saine  limited  rights ;  there 
was  no  ])ower  of  appeal  against  any  inunicipal  drain- 
age scheme  recommended  by  an  engineer  and  adopt- 
ed by  a  township  council  excejiting  under  Section  9 
of  the  Drainage  .\ct,  which  deals  with  dis])Osal  of  ex- 
cavated material  and  sitnilar  matters  of  individual 
rights.  The  only  protection  that  the  railway  comjiany 
had  against  having  an  ill-considered  and  perhaps  un- 
necessary and  expensive  scheme  forced  upon  it  was 
by  objection  taken  before  the  Railway  Board  wiien 
the  Board's  ai>proval  of  the  work  was  sought  by  the 
munici])ality.  Under  the  Ditches  and  Watercourses  .Xct 
they  might  appeal  to  the  County  Judge,  who  had 
full  authority  to  modify  or  qua.sh  an  engineer's  award, 
but  any  such  appeals  of  railway  companies  to  County 
Judges  have  been  very  rare. 

The  railway  companies  were  thus  placed  in  a  rather 
difficult  position,  at  least  in  so  far  as  the  municipal 
drains  were  concerned.  The  Railway  Board  did  not 
choose  to  review  all  the  merits  and  demerits  of  a  drain- 
age scheme  initiated  under  ]irovincial  laws,  taking  the 
view  that  such  matters  should  be  dealt  with  by  the 
various  tribunals  created  by  the  Province  for  this  ex- 
])ress  purpose',  and  that  the  Board  should  deal  only 
with  such  features  of  the  work  as  affected  the  safe 
o|)eration  of  the  railway.  Where  a  railway  company 
sought  for  the  modification  of  a  proposed  drainage 
scheme  through  appeal  to  the  drainage  referee,  the 
referee  was  forced  to  hold  that  the  company  was  only 
in  the  position  of  a  private  owner  and  had  no  right 
to  attack  the  general  character  of  the  proposed  drain- 
age scheme.  In  one  case  a  railway  company  went  ■ 
first  to  the  Board  and  afterwards  to  the  Referee,  ^ 
but  for  the  reasons  alx)ve  stated  was  unable  to  obtain 
before  either  tribunal  a  trial  of  their  appeal  to  prevent 
the  work  being  carried  across  their  lands.  An  amend- 
ment to  the  Drainage  .\ct  in  1912  (Section  101a)  gave 
the  railway  company  in  cases  of  this  kind  the  status 
of  a  non-initiating  municipality,  in  that  it  became 
necessary  for  the  council  of  the  initiating  municipality 
to  serve  the  railway  company  with  reports,  plans  and 
sjiecifications  of  any  ])roposed  work  on  the  railway 
lands,  and  the  company  was  given  the  right  of  appeal 
against  the  same  to  the  drainage  referee,  but  at  the 
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same  time  was  made  responsible  for  the  costs  of  ap- 
peal ref^ardless  of  the  result  in  other  respects. 

The   engineer,   who   is   properly   authorized   either 
under  the  Ditches  and  Watercourses  Act  or  under  the 
Municipal  Act  to  enter  upon  railway  lands  and  lay  out 
drainage  works  thereon,  should  bear  in  mind  that  in 
this,  as  in  all  other  matters,  his  functions  are  judicial, 
and  he  must  be  absolutely   impartial   as  between   the 
railway   coni])any   on    the   one   hand    and    the    private 
owners  or  municipality  on  the  other  hand.    He  should 
consider  carefully  to  what  exent,  if  at  all,  it  is  neces- 
sary  to   construct   drains   either    along   or   across   the 
railways.   In  the  first  place  the  fact  that  a  right  of  way 
.  may  be  one  hundred  feet  wide  and  that  only  a  frac- 
tion of  this  is  used  for  a  single  or  double  track  road, 
does   not  mean   that   the   remaining   strip  of   land   on 
either  side  of  the  track  is  to  be  utilized  for  the  con- 
struction of  drains  merely  to  save  so  much  of  the  land 
of  the  adjoining  owners  as  would  otherwise  be  taken 
for  the  purpose ;  the  right  of  way  is  intended  for  rail- 
way purposes  and  should  not  be  made  use  of  simply 
for    the    convenience    or    benefit   of    a    drainage    area, 
|)articularly   where   the    railway   has     not     interfered 
with  natural  conditions  to  the  extent  of  making  drain- 
age more  difficult  or  expensive  than  it  would  other- 
wise have  been.  On  the  other  hand  there  are  circum- 
stances in  which  natural  conditions  have  been  so  al- 
tered  that   it   is   difficult  to  procure   drainage   in   any 
other  way  than  along  the  railway  ditches  and  borrow 
pits,  and  under  circumstances  we  see  no  objection  to 
the   location   of   award    ditches    or    municipal    drains 
along  the  rail\yay  lands.    Section  250  of  the  Railway 
Act  recognizes  this  principle  and  requires  the  railway 
company,  independently  of  the  drainage  laws  of  the 
province,  to  "make  and  maintain  suitable  ditches  and 
drains  along  each  side  of,  and  across  and  under    the 
railway,     to    connect    with    ditches,    drains,  drainage 
works   and    watercourses     upon     the    lands   through 
which  the  railway  runs,  so  as  to  ali'ord  sufficient  out- 
let to  drain  and  carry  of?  the  water,  and  so  that  the 
then  natural,  artificial  or  existing  drainage  of  the  said 
lands  shall  not  be  obstructed  or  impeded  by  the  rail- 
way."   In  case  of  municipal   drains  being  so  located 
along  the  right  of  way,  and  bridges  becoming  neces- 
sary at  farm  crossings,  these  should  be  properly  pro- 
vided for  under  Sub-section  3  of  Section  9  of  the  Drain- 
age Act,  the  allowance  or  payment  being  to  the  rail- 
way company. 

Cost  to  the  Railways 

Crossing  a  railway  track  with  any  drainage  work 
is  expensive  in  comparison  with  other  portions  of  the 
work  and  should  not  be  required  under  the  award  or 
report  of  an  engineer  without  careful  consideration. 
Since  railway  companies  are  required  to  pay  practical- 
ly the  whole  cost  of  these  crossings,  they  are  frequent- 
ly asked  for  by  owners  who  would  see  the  railway 
company  put  to  great  expense  for  a  crossing  rather 
than  spend  a  small  sum  to  obtain  drainage  in  some 
other  way.  Regardless  of  whose  money  is  used  to  ob- 
tain the  required  result,  the  engineer  should  see  that 
no  expenditure  is  required  unless  some  commensurate 
benefit  will  be  derived.  In  the  words  of  the  Drainage 
Referee  (Grand  Trunk  Railway  and  Canadian  Pacific 
Railway  vs.  Rochester)  "the  underlying  idea  is  that 
the  construction  of  the  railway  has  interefered  with 
natural  conditions  and  that  the  intention  of  the  legis- 
lation is  to  permit  the  parties  to  revert  to  natural  con- 
ditions as  far  as  they  can  possibly  do  so,  but  of  course, 
subject    to    proper    limitations.     In    other    words,    the 


railway  should  not  be  permitted  to  interfere  with  any 
work  which  is  reasonably  necessary  to  the  proper  cul- 
tivation of  lands  in  the  neighborhood,  but  if  this  is  a 
sound  proposition,  the  converse  must  be  equally  sound, 
and  unless  it  is  reasonably  necessary  for  the  pro- 
per cultivation  of  the  lands  in  the  neighborhood  the 
municipal  authorities  should  not  be  j)ermitted  to  in- 
terfere with  the  railway The  question  of  the 

cost  of  these  culverts  is  of  great  importance.  On  the 
part  of  the  Township  there  is,  of  course,  a  natural 
tendency  to  think  that  money  spent  by  the  Railway 
company  is  not  to  be  considered,  but  I  must  and  do 
treat  the  matter  of  expenditure  by  the  railway  com- 
pany exactly  the  same  way  as  I  would  treat  expen- 
diture of  a  farmer  of  limited  means." 

Some  Illustrations 

Let  us  illustrate  from  real  life  how  unreasonable 
some  recjuests  are  in  regard  to  these  railway  cross- 
ings. An  existing  municipal  drain  runs  west  along  the 
south  side  of  a  railway,  crosses  to  the  north  side 
through  a  five-foot  iron  culvert,  continues  west  along 
the  north  side  about  one  hundred  feet  to  a  farm  bound- 
ary, and  then  turns  north  along  the  boundary  lines. 
When  a  survey  was  being  made  for  the  repair  of  the 
drain,  the  land  owner  asked  to  have  the  culvert  moved 
to  a  point  opposite  the  boundary,  in  order  to  do  away 
with  two  rectangular  turns,  which  he  considered  very 
objectionable.  When  it  was  ])ointed  out  to  him  that 
a  better  result  could  be  accomplished  at  a  cost  of 
twenty-five  dollars,  instead  of  five  hundred,  by  locat- 
ing about  two  hundred  feet  of  ditch  in  the  depression 
across  the  corner  of  his  field,  he  suddenly  discovered 
that  those  rectangular  turns  were  old  friends  of  his, 
and  he  did  not  want  them  interfered  with.  In  another 
instance  a  land  owner  planning  a  system  of  tile  drain- 
age wanted  a  main  or  outlet  tile  on  one  side  of  the 
railway,  with  several  branches  or  laterals  across  the 
railway.  These  are,  perhaps,  extreme  cases,  but  they 
show  what  the  drainage  engineer  has  to  consider  be- 
fore these  matters  ever  come  to  the  attention  of  the 
railways. 

Drainage  works  across  railway  lands  should,  as 
far  as  possible,  accommodate  themselves  to  existing 
openings  under  the  tracks,  both  as  to  grade  and  di- 
mensions. It  is  absurd  for  instance,  to  ask  a  railway 
to  lower  a  pipe  culvert  three  or  four  inches,  to  the 
arbitrary  grade  line  established  by  the  drainage  en- 
gineer. The  grade  line  should  be  made  to  fit  the  cul- 
vert unless  a  substantial  deepening  is  required.  As 
to  the  size  and  character  of  the  opening,  the  existing 
structure,  if  there  be  one,  should  be  first  considered, 
and  if  it  reasonably  meets  the  requirements  of  the 
drainage  work,  the  railway  should  not  be  obliged  to 
incur  a  heavy  expenditure  for  a  trifling  enlargement. 
Water  will  go  through  any  opening,  however  small, 
if  given  sufficient  time  or  sufficient  head.  The  effect 
of  a  slight  contraction  in  a  ditch,  due  to  a  bridge  or 
culvert  opening  being  somewhat  smaller  than  the  sec- 
tional area  of  the  ditch,  is  to  raise  the  surface  of  the 
water  a  little  higher  on  the  upper  side  of  the  open- 
ing than  on  the  lower,  and  the  water  goes  through  with 
a  greater  velocity.  Tlie  flow  through  the  bridge  or 
culvert  may  also  be  accelerated  by  the  decrease  in  fric- 
tion of  the  walls,  as  compared  with  the  banks  of  the 
ditch. 

Reconstructed  Culverts 

There  are  many  masonry     and    concrete     culverts, 
which,    while    having    sufficient    width    and    sectional 
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area,  are  found  to  have  insufficient  deptli  for  tlie  im- 
proved drainage  which  is  now  general  throughout  the 
country.  In  such  cases  additional  depth  may  he  se- 
cured by  using  a  pi])e  culvert  in  addition  to  the  larger 
opening,  or  by  the  construction  of  a  S(jlid  invert  be- 
tween the  footings  of  the  culvert,  or  in  case  of  a  "solid 
invert  already  constructed  but  not  of  the  proper  depth, 
the  central  portion  of  this  may  be  removed  and  re- 
constructed. In  all  cases  of  this  kind  the  drainage  en- 
gineer should  consult  with  the  engineering  dei)artment 
of  the  railway. 

When  new  o()enings  are  being  provided  for,  the 
convenience  and  the  standard  practice  of  the  railway 
should  be  considered.  It  is  more  convenient  and  less 
e.\j)ensive  for  a  railway  company  to  construct  bridges 
or  culverts  at  right  angles  to  the  tracks  than  it  is  to 
construct  them  obli(|uely,  and  this  should  be  borne 
in  mind  by  the  drainage  engineer,  jjarticularly  in  the 
case  of  small  opcjnings.  The  diversion  of  a  small  ditch 
by  slight  curves  at  either  end  of  the  culvert  is  not 
so  serious  a  matter  as  the  opening  u])  of  a  consider- 
able section  of  road  bed  in  order  to  put  a  pipe  or  bo.K 
culvert  obliciuely  under  the  tracks.  For  the  larger 
ditches,  such  as  are  constructed  by  dredging,  it  may 
not  be  practicable  to  cross  the  tracks  at  right  angles, 
and  then  skew  bridges  are  a  necessity. 

What  the  Railways  Should  do 

The  railwa}'  comiKiny  has  "the  option  of  construct- 
ing the  portion  of  any  drain  or  drainage  work,  re- 
((uired  to  be  constructed  upon,  along,  under  or  across 
its  railway  or  lands,"  and  from  this  apparently  simple 
provision  of  the  Railway  Act  some  interesting  cpies- 
tions  arise.  For  instance  under  the  Drainage  Act, 
where  assessment  is  made  in  money,  can  the  company 
under  this  option  choose  to  construct  only  a  part  of 
a  drainage  work  upon  its  land,  say  the  portion  under 
the  tracks,  leaving  the  remainder  to  be  done  by  the 
municipal  council  or  its  servants  or  contractors  ?  Or 
is  the  o|)tion  which  the  company  has,  to  construct  the 
whole  of  the  work  on  the  railway  lands  or  none  at  all? 
Again,  if  the  company  constructs  the  whole  of  the 
work  along  and  across  the  railway  lands  and  the  value 
of  this  work  exceeds  the  assessment  against  the  rail- 
way, as  it  sometimes  does,  is  the  difference  to  be  paid 
over  to  the  comi)any  as  if  to  a  contractor?  Rail- 
way companies  are  not  inclined  to  have  their  tracks 
opened  up  by  drainage  contractors,  but  prefer  to  have 
the  work  under  the  tracks  done  by  their  own  men,  and 
usually  exercise  their  option  in  this  way.  Some  cases 
have  occurred,  however,  where  the  drainage  engin- 
eer's estimate  of  the  cost  of  crossing  the  railway  was 
considerably  below  the  cost  for  which  the  work  could 
actually  be  done  and  in  some  of  these  cases  the  com- 
])anies  have  chosen  to  ))ay  the  assessment  and  let  the 
municipal  authorities  do  the  work  under  the  tracks, 
with  the  result  that  the  drainage  area  has  had  to  beai 
a  portion  of  the  assessment  which  should  properly  be 
borne  by  the  railway.  The  report  of  the  drainage 
engineer  should  not  set  any  temptation  of  this  kind 
in  the  path  of  the  railway  officials.  On  the  whole,  it 
appears  most  convenient  and  rea.sonable  that  the  en- 
gineer in  his  report  should  estimate  separately  the 
cost  of  the  ordinary  drainage  work  on  the  right  of 
way,  such  as  tile  drain,  team  work,  or  dredging,  and 
the  cost  of  the  work  under  the  tracks,  and  that  the 
railway  should  be  allowed  to  construct  either  the  cros- 
sing or  the  whole  of  the  work  on  its  lands,  at  its  own 
option  ;  but  in  no  case  should  the  railway  be  allowed 


to  perform  the  ordinary  ditching  and  unload  the  bridge 
or  culvert  on  the  munici])ality. 

The  "increase  of  cost"  of  drainage  work  across  nr 
uixMi  th.e  railway  due  to  the  construction  and  operation 
of  the  railway,  is  t<j  be  borne  by  the  comjiany.  We  do 
not  understand  by  this  that  the  com])any  should  i)e  as- 
sessed for  this  increase  and  nothing  more,  as  has  been 
contended  by  some  railways,  but  rather  that  the  com- 
pany should  bear  this  increase  of  cost  under  the  ex- 
press |)rovision  oi  the  Railway  .\ct  as  well  as  being 
liable  to  assessment  for  benefit,  outlet,  and  injuring 
liability  under  the  provisions  of  the  drainage  laws. 
The  direct  benefit  to  railways  due  to  drainage  is  very 
im])ortan.t,  and  comparable  to  the  benefit  to  hrghways. 
A  s])ecific  case  is  where  a  track  crossed  the  corners  of 
a  swam]),  and  retpn'red  Iiallasting  almost  annually,  but 
after  the  drainage  of  the  swamp  the  road  became  (|uite 
firm,  and  no  further  trouble  was  exi)erienced.  .Assess- 
ments against  railway  lands  for  outlet  and  injuring 
liability  should  be  on  the  same  basis  as  against  lan<ls 
and  roads  similarly  liable. 

Increase  of  Cost 

There  is  some  difference  of  o])inion  among  engin- 
eers as  to  how  the  assessment  uiuler  the  Drainage  /Xct 
is  to  be  harmonized  with  the  evident  intention  of  the 
Railway  Act  in  regard  to  this  "increase  of  cost."  The 
usual  practice  has  been,  as  above  suggested,  for  the 
drainage  engineer  to  estimate  the  increase,  and  asses.s 
it  specially  against  the  railway,  taking  care  that  his 
estimate  and  assessment  in  this  respect  shall  be  suf- 
ficient for  the  ])urpose  intended.  This  works  no  injus- 
tice, unless  the  amount  so  assessed  is  allowed  to  re- 
main in  the  schedule  of  assessment  for  maintenance. 
in  which  case  the  railway  might  be  liable  for  an  undue 
proportion  of  the  cost  of  maintaining  the  whole  drain- 
age work.  .\n  alternative  plan,  which  would  certain- 
ly accord  with  the  s()irit  of  the  Railway  .Act,  and  pos- 
sibly do  no  violence  to  the  Drainage  .Act,  would  be  to 
omit  entirely  from  the  formal  estimate  and  schedule 
of  assessment  the  cost  of  railway  crossings,  merely  pro- 
viding that  the  actual  cost  of  such  work,  whether  per- 
formed by  the  railway  or  the  municipality  should  be 
borne  by,  or  assessed  against,  the  railway. 

Under  the  Ditches  and  Watercourses  .\ct.  where, 
the  work  itself  is  api^ortioned  amongst  the  interested 
owners  instead  of  an  assessment  being  made  in  money, 
we  take  it  for  granted  that  the  township  engineer  in 
making  his  award,  would  recptire  the  railway  com- 
pany to  do  any  necessary  work  under  the  tracks  and 
rf)ad  bed,  and  that  any  further  work  necessary  to  make 
up  the  company's  fair  proportion  of  the  whole  work 
would  be  assigned  to  the  company  on  the  right  of  way ; 
that  the  company  would  not  be  required  to  do  any  por- 
tions of  the  drainage  work  outside  of  the  limits  of  the 
right  of  way  unless  such  were  absolutely  necessary  in 
order  to  make  a  fair  apportionment  of  the  whole  work. 
If  any  considerable  section  of  the  ditch  should  be  along 
the  right  of  way  it  would  probably  be  necessary  to  re- 
(piire  private  owners  to  perform  a  portion  of  this  in 
order  to  distribute  the  burdens  of  construction  in  pro- 
portion to  the  benefit.  Under  these  particular  circum- 
stances we  would  hardly  ex|)ect  the  company  to  exer- 
cise the  ])rivilege  of  ])erforming  all  the  work  on  the 
right  of  way. 

Obtaining  Approval  of  Drainage  Plans 

.\<i  drainage  works  may  be  constructed  or  re  i^n 
structed,  upon  along,  under  or  across  railway  lands, 
until  the  character  of  such  work<.  or  the  s|)erification< 
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)f  plans  tliereof,  ha\  e  been  first  submitted  to  and  a])- 
jTOved  of  l)y  tbe  Ii5oai'd  of     Railway     Commissioners. 
Hien  and  by  whom  should  application  be  made  for 
khis  approval?     The  machinery  provided  for  carrying 
E»ut  the  ])ro\isions  of  the   Ditches  and   Watercourses 
^ct  is  \  ery  different  from  that  provided     under     the 
)rainage  Act  and  the  proceedings  are  quite  different. 
L'nder  the  IDrainagc  ;\ct  the  municipal  council  assumes 
|he  responsibility  for  constructing  the  work  in  accord- 
mce  with  plans  and  .specifications  provided  by  the  eij- 
fineer  and  incorj)orated  into  a  by-law.    As  the  council 
thus     acts     as     trustees     for     the     whole     drainage 
irea     it     is     exi^ected     that     the     council      through 
|ither     its     clerk     of     its     solicitor,     will     take     all 
jecessary     stei)s     towards     securing     the     a])proval 
)f  the  Hoard.     Under  the   Ditches  and  Watercourses 
^ct  the  award  of  the  engineer  becomes   effective   as 
soon  as  it  is  filed  with  the  clerk,  or  in  the  event  of  its 
l)eing  appealed  against,  as  soon  as  it  is  confirmed  by 
Jhe  County  Judge  or  the  Drainage  Referee.    The  mun- 
ipal  council  is  not  directly  interested  unless,  as  own- 
br  of  the  road  or  other  property,  it  is  rec(uired  to  con- 
truct  a  particular  portion  of  the  ditch.    There  appears 
be  no  rcs])onsibility  on  any  individual  to  apply  for 
le  ap])roval   of  the   Railway   Board,   still   the  award 
lannot  be  enforced  until  this  api)roval  is  obtained.  In 
krder  to  make  this  situation  clear  to  all  the  owners  af- 
fected !)y  the  award,  it  is  advisable  that  the  award  itself 
listinctly  set  forth  that  its  ])rovisions  are  not  effective 
Intil  the  apj)roval  is  secured.    As  the  railway  company 
|as  the  same  privilege  as  other  owners  of  ajjpealiug  to 
le  County  Judge  and  also  if  necessary  to  the  Referee, 
lot  only  against  the  apportionment  of  the  work,  but 
>lso  against  its  character  and  location,  it  ai)pears  reas- 
onable that  if  the  compaii)'  makes  no  such  appeal   it 
ihould  not  make  any  serious  objection  when  the  api)li- 
ition  comes  before  the  Board.     Though  no  person  is 
ssponsible  for  making  this  application  it  usually  de- 
volves upon  the  individual  who  initiated  the  proceed- 
tigs,  or,  by  instructions  of  the  municipal   council,  it 
lay  be  undertaken  by  the  clerk  or  solicitor.  The  esti- 
lated  cost  of  the  application  may  be  provided  for  in 
Ihe  award  and  be  part  of  the  co.sts  charged  against  the 
lilway  company.    The  company  may  then  obtain  the 
jproval  of  the  Board  at  little  or  no  expense  and  in 
lis  event  the  cost  should  not  be  collected  from  the 
lompany,  or  if  already  collected,  should  be  returned, 
'or  similar  reasons  it  would  appear  that  the     proper 
tme  for  seeking  aiJi)roval  of  work  to  be  done  under 
le  Drainage  Act  should  be  after  the  lai:>se  of  the  time 
In  which  the  company  has  the  right  of  appeal  to  the 
)rainage  Referee,  or  after  the  disposal  of  such  appeal, 
if  any.     Tf  the  drainage  work  on  the  railway  lands  is 
pt  permitted  by  the  Referee,  the  report  of  the  engin- 
eer or  the  provisional  by-law  of  the  municipality  is  set 
Jlside  and  no  further  proceedings  are  necessary,  as  in 
ihc  comparatively  recent  case  of  the  Canadian  Pacific 
Tmd  Grand  Trunk  Railways  against  the  Township  of 
Rochester,  to  which  previous  reference  has  been  made. 

What  the  Railway  Board  Deals  With 

As  to  the  particulars  which  might  be  dealt  with  by 
ithe  Railway  Board  there  was  at  first  considerable  con- 
fusion and  misunderstanding,  which  Was  cleared  up  to 
great  extent  by  an  order  of  the  Board  dated  January 
!7th,  1910,  which  reads  in  part  as  follows: 

"The    practfce    in    the    past    has    been    to    submit    to    the 

Joard,  along  with  the  material,  the  Engineer's  report,  and  a 

|>lan  of  the  whole  drainage  area,  with  the  names  of  all  tlic 

land   owners   affected   by   the   proposed   work,   etc.    In   sonic 


instances,   the   actual   l)ridge   or   culvert   plans,   so   far  as   the 
work  afTccts  the  railway,  have  not  been   submitted. 

"It  would  seem  that  tlie  proper  view  of  this  legislation 
i.->  that  tlie  Railway  Board  has  nothing  whatever  to  do  with 
tlie  .i-eneral  drainage  sciienie,  with  the  apportionment  or  dis- 
tributioii  of  cost  of  the  work,  or  the  fairness  or  legality  of 
the  proceedings,  or  the  validity  of  tlie  by-law.  The  legislature 
has  iirovidcd  forums  for  the  adjustment  of  all  these  matters, 
and  the  Railway  Board  is  called  in  merely  for  the  purpose 
of  seeing  that  the  structure  thkt  is  proposed  for  the  drain- 
age work  is  of  a  character  that  will  not  interfere  with  the 
safe  operation   of  the   railway. 

"In  future,  upon  application  of  this  sort,  all  that  need  be 
tiled,  or  submitted  to  the  Board  for  approval,  will  be  the 
estimate  of  the  engineer  of  the  volume  of  water  that  will 
probably  pass  through  tlie  culvert  or  opening  through  the 
railway  lands  and  the  size  he  thinks  the  opening  should  be. 
This  should  be  in  the  form  of  a  statutory  declaration,  and  the 
proposed  mode  of  carrying  the  railway  over  the  opening  or 
culvert,  with  all  proper  plans  of  the  work,  should  accompany 
the  application. 

Company   Designs  Culverts 

I'lans  and  specifications  of  railway  culverts  and 
bridges  ])re])ared  by  drainage  engineers  were  usually 
unsatisfactory  to  the  railway  companies,  who  prefer- 
red to  follow  their  own  standards  of  construction,  and 
the  order  above  quoted  has  been  modified  to  the  ex- 
tent that  drainage  engiitcers  are  now  required  otily  to 
s];ccify  the  volume  of  water  to  be  provided  for  and  the 
dimensions  of  the  waterway  required,  leaving  the  de- 
tailed ])lans  to  be  supplied  by  the  company. 

The  limit  of  the  cost  of  work  which  may  be  under- 
taken under  the  Ditches  and  Watercourses  Act  is  fixed 
by  the  Act  at  fifteen  hundred  dolars,  and  if  this  amount 
must  include  the  cost  of  crossing  a  railway  with  a  new 
bridge  or  culvert  it  would  be  almost  prohibitive.  There 
is  a  possibility  however,  that  this  section  of  the  Act 
may  be  interpreted  to  a])ply  only  to  the  cost  of  work 
exclusive  of  the  cost  of  crossing  a  railway,  the  railway 
crossing  being  more  in  the  nature  of  an  incidental  or 
extra  than  an  ordinary  ])ortion  of  a  drainage  work.  We 
had  occasion,  however,  to  consider  a  requisition  under 
the  Ditches  and  W^atercourses  Act  in  which  the  cross- 
ing was  looked  upon  by  the  applicant  as  the  entire 
work  and  was  the  only  thing  asked  for,  the  apparent 
intention  being  to  apply  compulsion  to  the  railway  and 
reserve  individual  liberty  for  the  land  owner.  The  re- 
((uisition  was  refused  and  no  action  taken  on  it,  on  the 
ground  that  every  ditch  undertaken  under  the  Act 
must  be  continued  to  a  sufficient  outlet,  that  a  rail- 
way crossing  was  only  incidental  to  the  construction 
of  a  complete  drain,  and  that  the  railway  was  as  much 
entitled  to  have  an  outlet  jirovided  under  the  award  as 
the  ai^plicant  to  have  his  crossing. 

Railway  Companies  Same  as  Land  Owners 

While  our  drainage  laws  imjjose  the  same  burdens 
on  railway  companies  as  on  other  land  owners,  they 
also  give  these  companies  the  same  privileges,  and  in 
cases  where  it  becomes  necessary  to  secure  outlets  for 
the  drainage  of  railway  lands,  the  com])anies  have  as 
much  right  to,  initiate  i)roceedings  either  by  requisi- 
tion or  jjctition  as  any  other  owners.  They  are  entitled 
to  the  same  treatment  without  fear,  favour  or  ])reju- 
dice,  by  the  engineer  and  by  the  municipal  court  of  re- 
vision, and  neither  the  railway's  ability  to  pay.  nor  the 
improbability  of  their  appealing  against  asses.sments, 
afTords  any  reason  for  discrimination  against  them. 
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Loss  of  Head  in  SewageSIudge 
Pipe  at  Toronto,  Ont. 

OWING  to  tlie  necessity  of  obtaining  some  data 
a.-,  to  tlie  loss  of  head  due  to  pumping  sludge 
thitjugli  pipes,  an  experiment  was  made  at 
tlie  main  sewage-disposal  works,  Toronto,  on 
the  12-in.  cast-iron  sludge  discharge  main.  The  data 
were  required  for  use  in  a  report  on  sewage  disposal. 
An  article  embodying  this  information  has  been  pub- 
lished by  T.  H.  Nevitt,  superintendent  of  Sewage 
Works,  Toronto,  in  Engineering  News  Record,  a  re- 
view of  which  follows : 

The  sludge  experimented  with  was  obtained  from 
the  sedimentation  tanks,  and  was  not  more  than  ten 
days  old.  This  sludge  was  released  from  a  tank 
through  four  8-iii.  valves  situated  at  the  apex  of  the 
bottom  hoppers,  and  flowed  through  a  10-in.  cast-iron 
l)ipe,  on  a  2  per  cent,  grade,  to  a  sludge  well  in  the 

OBSEUVATIONS  ON  FLOW  OF  SEWAGE  SLUDGE  THUOUGH  IMNCH 
CAST-IRON  PIPE  AT  TORONTO 
Head  in  Pipe 


3 

I' 

2J 

31 

3 

3 

3 

2i 

2{ 


3.41 
3  15 

3  41 
3.41 

2  89 

3  15 
3  41 
3  15 
2.89 
3.41 
3.15 
3.15 
3.15 

2  89 

3  02 


•>o 

SJS 
l« 

1.415 
1.306 
I. 415 
1.415 
1.199 
1  306 
1.415 
1.306 
1.199 
I. 415 
I  306 
1  306 
1.306 
1.199 
1  253 


I* 


■cS. 


¥\ 


Q  "•    -<!  > 

5.00  0.785  6  36 

4  92  6  26 

4  90  6.24 

4  88  6.21 

4  81  6.12 

4  79  6.10 

4  77  6  07. 

4.72  6  01 

4  70  .....  598 

4.69  5  97 

4.67  5  94 

4  65  5.92 

4  62  5  88 

4.55  5  79 

4.50  5  73 


0.25 


0.0141 

0  0131 

0.0141 

0141 

0121 

0131 

0141 

0131 

0120 

0141 

0131 

0131 

0  0131 

0  0120 

0  0125 


108 
110 
106 
105 
111 
107 
103 
104 
109 
101 
104 
104 
103 
105 
102 


0  017 
0,01-7 
0.017 
0  «I8 
0.017 
0  017 
0  018 
0  018 
0  017 
0  018 
0  018 
0  018 
0  0t8 
0.018 
0  018 


B^2 

a  S  St3 
J}  h  A  ce 

115 

118 
113 
113 
122 

lis 

110 
114 
lit 
108 
112 
112 
111 
113 
109 


pumping  station.  Here  it  flowed  into  an  8-in.cen- 
trifugal  ]nimp  and  was  raised  about  35  ft.  and  discharg- 
ed through  400  ft.  of  12-in.  cast-iron  pipe  and  some  200 
ft.  of  10-in.  spiral-riveted  pipe  to  the  sludge  lagoon. 

After  leaving  the  pumping  station,  the  pipe  is  sup- 
])orted  on  posts  at  a  distance  from  10  to  6  ft.  above  the 
ground,  and  turns  down  just  below  surface  level  in  the 
lagoon,  where  it  discharges.  The  pipe  was  laid  some 
five  years  ago,  on  a  grade  of  1  in  80,  which  it  still  re- 
tains, although,  through  the  action  of  frost  on  the  sup- 
porting posts,  the  alignment  is  not  so  good.  Pump 
tests  show  that  this  grade  is  sufficient  to  carry  the 
sludge  away  by  gravity. 

As  the  pipe  ordinarily  docs  not  flow  full,  it  was 
necessary  to  cause  it  to  do  so,  and  this  was  done  by 
making  a  siphon  at  the  discharge  end,  the  height  of 
which  was  a  little  greater  than  the  loss  of  elevattion 
due  to  the  grade  of  the  pipe. 

For  the  purpose  of  the  experiment,  a  length  of  12- 
in.  j)ij)e  south  of  the  station  was  selected  which  was 
unaffected  by  either  valves  or  bends.  In  fact,  no  ob- 
struction to  the  flow  occurred  within  12  ft.  of  either 
end  of  this  test  length,  which  was  240.5  ft.  long. 

Measurement  of  Loss  of  Head 

To  measure  the  loss  of  head,  two  %-'m.  holes  were 
drilled  through  the  cast-iron  pipe  on  its  horizontal 
diameter  one  at  each  end  of  the  section  selected,  and. 


to  insure  the  entrance  being  square  and  sharp,  these 
holes  were  cut  with  a  sharp  drill  running  at  high  speed. 
The  pipe  was  then  countcrbored  half  way  through  its 
wall  and  tapped  to  take  a  34-in.  water  pipe.     At  llv 
north  end,  the  y^-\n.  pipe  was  turned  down  and  th(  i 
run  horizontally  to  a  point  6  in.  north  of  the  middli 
of  the   test   length,   while  at   the   south   end   the   i)ip' 
turned  north  and  ran  horizontally  to  6  in.  soutTi  ol  tli 
middle.    At  this  |)oint,  a  mercury  U-tube  was  inscrtci 
and   connected   to   the    34-in.    jjipe   by    rubber   tubing. 
Ouarter-inch  'gate   valves   controlled    the   i>ipc   at   tin 
north  and  south  ends  and  >4-''i-  pet-cocks  at  the  cen 
ter.    The  scales  on  the  U-tube  could  be  read  to  %  in. 
and  estimated  tol-16  inch. 

The  volume  of  sludge  was  measured  by  a  12  x  (>-'n\. 
venturi   meter  and   register   indicator   recorder  of  tin 
latest   type.     The   indicator   has   a   uniformly   dividi' 
scale  which  can  be  read  very  accurately. 

Before  the  exi)erinient  was  started,  the  %-\n.  piping 
was  carefully  filled  with  clean  water  and  all  air  wa 
expelled;  the  watches  of  the  two  observers  and  tlx 
recorder  clock  were  regulated  as  to     time.     Reading 
were  taken  at  5-min.  intervals.  At  the  end  of  an  hour 
the   observers   changed    places,   and    the    experiment^ 
were  continued  for  another  hour.    Some  difficulty  wa'- 
experienced  in  reading  the  U-tube  on  account  of  tin 
continual  fluctuation  of  the  mercury  column,  but  tli> 
reading  at  the  5-min.  intervals  was  that  recorded.    Tin 
fluctuation  was  fairly  uniform  until  a  discharge  of  A] 
sec.-ft.  was  reached,  below  which  it  became  very  errat 
ic.    In  consequence,  these  results  were  neglected.   Thi- 
was  for  two  reasons:  (1)  On  account  of  the  small  dif 
ferential  an  error  of  Vi  in.  in  the  reading  made  a  largi 
percentage  error,  and  (2)  the  flow  had  become  turbu 
lent  due  to  choking  in  the  sludge  pump  from  heav_\ 
sludge  and  also  the  low  discharge. 

Experimental  and  Calculated  Results  Closely  Coincide 

The  value  of  n  was  determined  by  substituting  in 
Kuttter's  formula  for  C  and  solving  for  n  in  each  case. 
The  results  show  a  variation  from  0.0168  to  0.0181, 
which  is  probably  accounted  for  by  variations  in  tin 
density  of  the  sludge.  For  comparison,  the  value  o 
C  in  Hazen  and  Williams'  formula  was  worked  out  on 
the  slide  rule.  The  results  show  that  for  Toronto  con- 
ditions the  addition  of  two  years  to  the  age  of  the  pi])c 
permits  the  Hazen  and  Williams'  tables  for  water  to 
be  applied  very  closely. 

Pint  samples  of  sludge  were  taken  every  10  min.  at 
the  discharge  end  of  the  pipe,  and  collected  in  a  jjail. 
At  the  end  of  the  experiment,  these  were  stirred  thor 
oughly  and  a  sample  was  taken  for  analysis. 

The  sludge  analyzed  as  follows :  Specific  gravity, 
1.01;  moisture,  95.9%;  solids,  4.1;  percentage  of  dry 
solids  which  are  volatile,  50.5;  ash,  49.5%.    The  tem 
perature  of  the  sludge  was  54  deg.  Fahrenheit. 

The  experiment  was  carried  out  under  the  general 
supervision  of  R.  C.  Harris,  commissioner  of  work- 
for  the  City  of  Toronto,  G.  G.  Powell,  deputy  city  *en 
gineer,  and  W.  R.  Worthington,  assistant  engineer  in 
charge  of  sewers,  and  under  the  writer's  immediate 
direction. 


At  the  opening  session  of  the  Ontario  Good  Roads 
Association,  in  Toronto,  last  week,  Hon.  Finlay  G. 
Macdiarmid,  Minister  of  Public  Works  for  the  Pro- 
vince, stated  that  the  Dominion  Government's  finan- 
cial assistance  to  the  Provinces  for  'Good  Roads,'  was 
to  total  $20,000,000,  to  be  divided  among  the  provinces 
on  a  basis  of  population. 
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hy  the  Commission-Manager  Form  Is  Pre- 
ferable to  Commission  Government 


By  Mr.  R.  E.  Bosshard* 


XD]'-R  the  commission  plan  each  commissioner 

was  clothed  with  responsibility  of  the  charge 

of  a  department.    Since  he  was  elected  at  large, 

the    welfare    of    the    entire    community    came 

ithin  his  official  sphere.     No  single  section  was  fav- 

red  to  the  detriment  of  the  others  and  the  public  felt 

that  a  greater  measure  of  responsibility  to  it  had  come 

111  pass. 

As  the  commisioners  are  well  paid  for  their  servic- 
es, they  give  more  attention  to  their  duties.    What  was 
ce  everybody's  business  has  at  least  become  some- 
y's  business  and  closer  attention     to  details     has 
lused  the  elimination  of  much  red  tape,  the  fixing  of 
ndards  of  efficiency,  reduction  in  rates  in  some  in- 
nces  of  public  owned  utilities  and  in  general,  better 
ults  from  the  various  departments  with  corespond- 
general  improvement  in  the  city's  appearance. 
In  the  light  of  these  facts  there  is  no  gainsaying 
t  this  new  type  of  municipal  law  has  produced  bene- 
.     Its  coming  and  life  thus  far  have  created  a  new 
ic  consciousness  rarely  before  experienced.     While 
re  have  been  a  few  instances  of  seeming  failure  and 
s  is  within  the  law  of  average,  for  in  all  efforts  there 
a  few  failures,  yet  there  is  no  record  of  such  cor- 
tion  and  waste  as  have  characterized     the     cities 
erned  under  the  old  type.     Nevertheless,  there  are 
e  serious  drawbacks  to  this  form.    The  last  word  in 
nicipal   management  had  not  as  yet  been  written, 
success  primarily  is  due  to  the     fact     that     "new 
oms  sweep  clean."     The  novelty  of  it  has  brought 
ser  attention  just  as  a  new  toy  replaces  the  older 
ythings.     Of  itself  this  new  form     has     ])roduced 
e  incentive  for  officials  to  succeed.     Hut  iidierent- 
t  does  not  ofifer  something  definite  and  linal.    What, 
n,  are  its  defects? 

One  is  the  election  of  men  to  positions  requiring 
ninistrative  and  executive  ability.  .'\ny  man,  no 
tter  what  his  previous  situation  in  life  may  be,  is 
ible  to  seek  the  office.  His  qualifications  are  scarce- 
ought.  If  he  can  interest  the  public  sufficiently  in 
cause,  whether  through  treating,  cajoling,  or  honest 
Tts,  he  stands  a  good  chance  of  election.  In  no 
phere  of  human  activity  but  in  this  could  a  barber 
^^ecome  a  commissioner  of  water,  a  house-mover  a 
l^fcnmissioner  of  public  buildings,  a  carpet  dealer  a 
l^fcimissioner  of  public  works,  a  dentist  a  commission- 
I^Bof  health  and  safety  or  an  architect  a  commissioner 
FWr  streets.  Would  any  one  of  those  business  men  in 
'  his  civilian  office  have  taken  a  man  who  had  trained 
himself  for  a  commisioner  as  a  barber,  a  house-mover, 
I  a  carpet  salesman,  a  dentist  or  an  architect?  "Ridicu- 
I  lous !"  he  would  say,  "I  want  a  man  who  has  had  ex- 
I  pericnce  if  he  is  to  be  paid."  By  the  same  token  cities 
I  should  not  receive  men  who  have  had  no  training  for 
'     their  work  and  pay  them  handsome  salaries. 

Though  the  vast  majority  of  commissioners  have 

I     had  no  training  in  private  life  to  fill  their  res])ective 

'     positions,  many  of    them    have    latent    potentialities, 

which  in  their  new  position  oiTer  opportunity  for  de- 

\elo])ment  and  fruition.     But  unfortunately,  in  many 

instances  where  a  man  has  been  elected  and  held  the 
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office  for  a  period  of  four  years  and  has  served  his  "ap- 
prenticeship," election  time  comes  along  and  he  loses. 
Then  a  new  one  comes  in.  He  makes  as  many  changes 
in  the  personnel  of  his  department  as  he  can.  'ihe 
public  business  suffers  again — in  fact,  receives  ^  set- 
back— while  another  commissioner  serves  his  "ap- 
prenticeship," and  so  on,  ad  finitum.  The  first  holder 
of  the  office  perhaps  lost  it  because  of  some  action 
taken  by  him  in  his  capacity  as  a  member  of  the  legis- 
lative body,  and  herein  is  a  serious  defect  in  this  form 
of  organic  law.  The  commissioners  are  at  one  and  the 
same  time  a  law  and  policy  making  body  and  heads 
of  departments.  These  two  functions  of  government 
should  be  kept  entirely  separate.  Greater  permanency 
to  the  department  executive  with  corresponding  pro- 
ficiency can  thereby  be  gained.  It  gives  the  individual 
a  greater  sense  of  security  in  his  position  and  does  not 
require  his  "playing  to  galleries"  to  retain  it.  That  is, 
provided,  of  course,  he  be  appointed  and  not  elected. 
JLet  the  policy  determining  body  come  from  the  people 
direct  through  election,  for  they  must  reflect  the  will 
of  their  constituents.  Let  them  determine  what  is 
needed,  what  is  best,  and  then  turn  to  the  departments 
to  carry  their  affairs,  by  a  board  of  directors,  who  ap- 
point at  ai  commensurate  salary,  a  general  manager 
who  understands  the  business.  No  board  would  for 
a  moment  trust  the  responsibility  of  its  corporation  in- 
to the  hands  of  some  stockholder  who  is  looked  upon 
as  a  "hale  fellow  well  met,"  and  whose  chief  ability  is 
to  draw  votes.  Instead,  a  competent  man  is  selected 
and  if  he  gives  adequate  service  he  remains,  if  he  does 
not,  someone  who  can  is  then  selected. 

This  is  the  principle  of  the  city  managers  form  of 
government  as  now  adopted  by  some  hundred  cities 
in  the  United  States.  The  "principle"  of  it  is  absolute- 
ly sound.  It  is  indeed  an  instrument  of  efficiency 
which  gives  public  officials  a  chance  to  produce  the 
most  far-reaching  achievements.  Where  the  commis- 
sion form  fails  in  constituting  a  method,  this  type  ful- 
fills practically  every  condition  required  to  be  a  meth- 
od. A  charter  of  this  kind  properly  drawn  combines 
all  the  safeguards  that  a  democracy  demands  and  gives 
ample  leeway  to  the  official  to  produce  the  best  possible 
results.  The  "principle"  of  it,  let  it  be  repeated,  is 
sound. 

Obviously  for  the  best  possible  achievement  in  any 
endeavor  as  well  as  municipal  government  there  must 
be  complete  synchronizing  of  authority  and  responsi- 
bility. In  this  particular  and  important  feature  the 
commission  form  breaks  down.  Each  commissioner 
has  full  responsibility,  but  unfortunately  insufficient 
authority.  The  commissioner  of  streets,  for  example, 
is  charged  with  the  proper  construction^  of  sidewalks. 
The  commissioners  antagonistic  to  him,  in  a  desire  to 
reduce  expenses,  vote  to  eliminate  the  office  of  inspec- 
tor. The  commisioner  of  streets  realizes  that  an  in- 
spector is  necesary  to  watch  the  contractor,  but  he  can- 
not employ  a  man  because  no  power  to  do  so  is  vested 
in  him,  for  no  provision  is  made  In  the  civil  service 
rule.    The  result  is  obvious. 

'J'he  legislative  body  of  a  city  should  be  composed 
of  not  less  than  five  members  and  rarely,  except  for 
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very  l.'irfje  cities,  of  seven.  'IMiis  makes  for  the  short 
liallot,  lessens  tlie  likeliliood  of  l)itter  faetional  (jiiar- 
rels  and  renders  less  cunihersonie  tlie  procedure  of 
husiness.  'I'lie  function  of  this  body  should  he  ])urely 
legislative  and  policy  making.  ICach  member  of  it 
should  represent  the  entire  city ;  this  fact  rc(|uiring  the 
elimination  of  ward  lines.  Features  tending  to  section- 
alize  the  city  should  be  avoided. 

The  Council  should  ap]Kiint  the  City  Manager  for 
an  indefinite  term  of  office.  Nor  should  there  be  any 
limitation  as  to  prior  residence.  He  should  be  safe- 
guarded in  his  position  so  that  at  least  a  four- .fifths'  or 
five-sevenths'  vote  would  be  required  to  remove  him. 
Under  him  all  departments  should  be  ])laced.  These 
to  include  the  assessor,  treasurer,  health,  fire,  ])olice, 
park,  recreation,  street,  city  engineer,  purchasing 
agent,  charities,  municipally  owned  iniblic  utilities  and 
such  other  administrative  departments  as  are  locally 
peculiar.  Consolidation  of  departments  in  the  discre- 
tion of  the  Manager  should  be  ])crmissible.  The  City 
Manager  should  recommend  to  the  Council  the  salar- 
ies to  be  paid,  but  that  body  should  have  the  final  word 
in  determining  both  the  amount  of  and  the  actual  fix- 
ing of  the  same.  To  leave  the  matter  entirely  in  the 
hands  of  the  City  Manager  is  repugnant  to  the  prin- 
ciple established  by  our  forefathers.  The  spending 
])Ower  of  a  nuniici])ality  should  lie  in  the  hands  of  the 
Council,  because  that  body  is  directly  representative 
of  the  ])eo])le  and  of  those  who  su])port  the  govern- 
ment. 

In  municipal  charters  there  should  be  a  provision 
re<pnring  candidates  to  give  to  the  jjcoplc  a  statement 
of  their  (pialifications  for  the  office  which  they  are 
seeking. 

Eliminate  Restrictions 

Let  there  be  no  civil  service  restrictions  whatso- 
ever. This  may  seem  somewhat  unusual,  for  so  it  is 
indeed.  The  civil  features  that  we  have  today  in 
municipal  charters  have  their  outcome  as  result  of  the 
adoption  of  our  federal  government.  In  times  past  we 
have  copied  the  federal  law  extensively.  There  is  an 
historical  reason  for  this.  We  have  looked  upon  the 
city  as  a  small  rei)ublic  or  a  small  state  and  have  view- 
ed it  in  the  same  light  as  did  educators  of  two  and  three 
centuries  ago,  who  considered  a  child  but  a  small  be- 
ing endowed  with  the  same  mind  of  an  adult.  We  have 
learned,  however,  that  there  is  a  vast  difference  be- 
tween the  mind  of  a  child  and  the  mind  of  an  adult; 
that  there  is^a  difference  in  (juality  as  well  as  in  quan- 
tity, so  that  education  of  today  is  based  upon  entirely 
different  methods  to  those  em])loye(l  in  dealing  with 
the  adult  mind.  Similarly  conditions  in  a  munici- 
l)ality  differ  in  quality  with  those  of  the  national 
government,  and  we  must  view  them  from  a  different 
stand|)oint  altogether.  Because  the  national  govern- 
ment found  it  necessary  to  adopt  the  civil  service  to 
protect  its  em])loyes,  does  not  ff)llow  that  a  city  gov- 
ernment under  a  City  Manager  should  need  the  same 
protection.  A  City  Manager  holds  his  position  not  be- 
cause of  political  reasons,  but  because  of  his  inherent 
ability  to  do  the  work.  He  has  no  axes  to  grind  nor 
enemies  to  |)unish.  He  is  seeking  efficiency,  and  those 
in  the  city's  employ  who  have  given  efficiency  are  just 
as  likely  to  hold  their  positions  as  are  employes  in  any 
private  corporation. 

It  is  a  well  known  fact  that  a  man  may  pass  an  ex- 
amination successfully  and  yet  be  an  unsatisfactory  in- 
dividual in  applying  in  a  practical  way  what  he  can  put 


on  i)ai)er.  Under  the  civil  service  such  a  man  can  b< 
a|)pointed  and  once  in  it  is  very  difficult  to  remove  hin 
A  C!ity  Manager  should  have  a  free  hand  both  in  tin 
eni|)lr)ynient  and  the  discharge  of  employes.  He  should 
be  able  when  necessity  demands  to  remove  them  from 
one  department  to  another,  without  being  hedged  by 
fixed  rules.  Probation  periods  do  not  disclose  all  th( 
defects  of  an  individual  and  hence  any  limitation  which 
will  tie  a  City  Manager's  hands  simply  makes  his  work 
more  difficult. 

There  has  been  a  tendency  to  create  boards  to  carry 
on  municipal  work.     We  have  had   Boards  of  Health. 
Charities  and  Correction,     Liquidation     and     Library 
Trustees,  Theatrical   Censors  and  the  like.     Save  for 
po.ssibly  the  Hoard  of  I'lducation,  which  has  been  recog- 
nized by  state  law  in  some  states  as  an  entirely  sejtar- 
atc  unit,  no  positive  need  for  these  bodies  exists  under 
a  city  manager  form  of  government.    At  best  they  t( 
often  prove  sources  of  dissension  and  quarrel  and  help 
to  pile  up  the  red  tape  and  irresponsibility  that  exist 
in  numici])al  administrations.    The  city  manager  char 
ters  ])crniit  the   Manager  to  ajjpoint  advisory  grfiup 
to  assist  him  in  any  ])roblcm  that  he  may  deem  nece- 
sary.    They  work  with  him  and  not  against  him.     Hi 
responsibility  is  not  shifted,  since  they  are  but  advi> 
ory  and  have  no  authority  whatever  delegated  to  them. 
Thus  elimination  of  these  boards  gives  greater  centrali- 
zation  and   a  better  o])portnnity   for   tlie   despatch   of 
business. 

Existence  Justified 

This  new   form  of  go\ernment   is  by   no  means 
l)anacea  of  all  munici])al  ills.    It  is  founded  u()on  tl. 
structure   of   human    participation   and    interpretation, 
and  we  know  that  mortals  are  not  endowed  with  in 
falibility.    It  has  been  attacked  in  the  courts  and  therr 
have  been  managers  who  failed.    The  fact  that  its  bit 
terest  o])poncnts  are  princijially  the  old  line  politician> 
is  ani|)Ie  justification  for  its  existence,  and  finally,  ;i 
the  i)rogress  made   through   the  commission   form   ■ 
government  renders  null  and  void  the  stigma  of  Jann 
Bryces'  comment,  so  this  new  type,  because  of  its  fuii 
damental  princpiles  and  the  application   thereof,  ren- 
ders Heinv  Hruere's  statement  no  longer  ff)rceful. 


Officers  for  1919 

.\t  the  meeting  of  the  Ontario  Good  Roads  .Ass. 
elation  the  report  of  the  nominating  committee,  whii 
was  accepted  unanimously,  recommended   the  follow 
ing  officers  for  1919:    Honorary  ])residents.  J.  A.  .San 
(icrson,  Oxford  Station;  S.  L.  S(|uires,  Waterford  :  ( 
R.  Wheelock,  Orangcville ;  ])resident,  K.   W.   McKa\ , 
."■^t.    Thomas;  vice-presidents,  ].  |.  Parsons,  Jarvis:  \V 
11.  Piigsley.  Richmond  Hill ;  Capt.  L.  E.  Allen,  RelK 
ville;  secretary-treasurer  Hon.  Geo.  S.  Henry,  M.P.P 
assistant    secretary-treasurer.    Major   T.    L.    Kcmicd\ 
Dixie:  directors,    V.  .\.  Senecal,  T.  J.  Mahoney,  W.  II. 
Brown,  Cyrus  Kdgar,  John  Curry,  Mr.  Jamieson. 


A.  C.  B.  &  C.  I.  Committee  Meets 

The  I'-astern  members  of  the  National  Council  ■ 
the  .Association  of  Canadian    Building  and   Constrn 
tion   Industries  held  an  executive  meeting  in  Toront 
on   March  .S  and  6.  at  which  tentative  by-laws  wer^ 
drawn   up   and   various   items   of  business   discussed. 
The  decisions  reached  are  to  be  submitted  for  the  ar 
proval    of   the    Western    members,    who    will    hold 
meeting  in  the  West  for  this  purpose  shortly. 
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Trade   Publications 

I'liintiii.u.  tlircad-outtin.n  :uul  special  tapping  niacliinory — 
[illiisli-alcd  oallosui-  liy  \\'c1)stc-r  &  Perks  Tool  Cn.,  Spring- 
tfield,    Oliio. 

RustproofiiiK'   Process — catalos'ue     issued    ))y   the   Parker 

?ust-Proof   Company   of   America.    Detroit,    describing,    witli 

ilustrations,    the    Parker   process    of   rust-proofing    i.ron    and 

iteel.  which  consists  in  the  changing  of  the  chemical  compo- 

ition  of  the  surface  so  that  chemical  action  does  not  occur. 

Air    Compressors;      Steam    Stop    Valves,    Check   Valves. 

tWater   \'alvcs   and   .Accessories— Two    very    complete   cata- 

jlosucs.   issued   by   .'Mley   &   MacLennan,   engineers,   Glasgow. 

These  catalogues  are  well  illustrated,  bound  with  stiff  covers. 

ind  contain  a  quantity  of  useful  information  on  the  subjects 

fepf  which  thev  treat. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 
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Mr.    W.    Mortensen,    15. Sc.    has    o|)ened    an    ollicc    at    the 
ew    liirks   Building,   Montreal,   as   consulting   engineer. 

Baldry,  Yerburg  &  Hutchinson  have  re-opened  work  on 
ne  stretch  of  the  Welland  Ship  Canal  and  have  about  200 
en  employed. 

The  city  council  of  Gait,  Out.,  is  having  a  by-law  pre- 
ared  to  enable  the  city  to  take  advantage  of  the  govern- 
ent's  housing  scheme. 

The  citizens  of  Selkirk,  Man.,  are  again  agitating  for  the 
rection  of  a  bridge  over  the  Red  River  at  that  point  by  the 
ederal   Government. 

In  one  day  last  week  tliere  were  l)uilding  permits  issued 
II  the  city  of  Toronto  to  the  value  of  $30,000.  The  demand 
leems  to  be  mostly  for  stores  and  dwellings. 

Montreal  building  permits  for  February  totalled  .$151,740. 
gain   of  $74,69.),  while   for  the   two   months   of  the   current 
ear  the   value  was  $211,894.  an   increase  of  $18,739. 

.A  deputation  from  Willow  Bunch,  which  recently  visited 
oronto,  was  promised  an  extension  of  the  C.N.R.  Bcn- 
ou.gli  line  forty  miles  west  from  their  locality. 

The    Chatham   water   commission   has   completed   a   deal 
jwith    tlie    Imperial    Munitions    Board    for   the    purchase    of   a 
iquid   chlorinator   for  use   at  the   local  pumping   station. 

.\  campaign  has  been  opened  to  raise  $.">00,000  for  the 
onipletion  of  the  Loyola  College  buildings  at  Notre  Dame 
e  Grace.  I'.Q..  operations  on  which  were  interrupted  by 
he  war. 

A  l)ill  is   to  l)e   introduced  at  the  current  session   of   tlie 
ova   Scotia   Legislature   to   providis   for   the   expenditure   of 
he  moneys  placed   at   the   disposal   of  the   Province   by   the 
ominion    Government   for  housing  purposes. 

The  question  of  installing  a  sewage  disposal  plant  is 
pending  in  T'eterboro,  Out.,  and  it  is  stated  that  work  is  to 
l)e  commenced  on  it  as  soon  as  the  board  of  works  has  dis- 
posed of  the   Hunter   Street  bridge  matter. 

The  Ottawa  city  council  have  decided  to  secure  the  ser- 
vices of  a  competent  architect  or  practical  builder,  who  will 
have  charge,  generally,  of  the  erection  of  new  buildings,  the 
care  of  existing  ones  and  building  inspection. 

iMgures  contained  in  the  first  report  of  the  Workmen's 
e Dnipensation  Act  Commission  of  Alberta,  show  that  the  cost 
of  labor  for  producing  a  ton  of  coal  fronl  the  mines  of  that 
province  is  $2.6"). 

The  construction  of  the  road  from  Hope  to  Princeton 
will  cost  about  $:{07,000,  according  to  a  recent  statement  of 


Hon.  Dr.  King,  Minister  of  Public  Works  for  British  Colum- 
bia. The  survey  is  92.8  miles  in  length,  with  a  maximum 
gradient  of  8  per  cent,  for  .">  miles. 

A  scenic  route  from  Toronto  via  Whitby  and  J'ort  Perry 
tlirough.  the  Kawartha  Lakes,  Muskoka  and  Algonquin  Park, 
returning  by  the  west  shore  of  Lake  Simcoe,  has  been  pro- 
posed by  the  Lindsay  iiumicipal  authorities  and  is  receiving 
support   from   other   municipalities. 

Tlie  building  permits  issued  in  Chatham,  Ont.,  during 
the  month  of  February  are  valued  at  $8,100,  an  increase  of 
$"),22;)  over  the  same  month  last  year.  The  total  for  the 
two  months  of  this  year  is  $11,990,  as  against  $:!,085  in  the 
same  period  of  1918. 

Amendments  to  the  Highway  Act  are  being  submitted 
at  the  present  session  of  the  Nova  Scotia  Legislature,  for 
the  purpose  of  making  further  [Irovision  for  carrying  on 
road  work  and  co-operating  wi_th  the  Federal  Government 
in  its  proposed  aid  for  highway  improvement. 

Seattle  interests  have  declared  their  intention  of  build- 
ing a  floating  dry-dock,  of  25,000  tons  capacity,  together  with 
a  shipbuilding  and  repair  plant,  to  cost  in  the  neighborhood 
of  $4,000,000,  provided  they  can  obtain  the  subsidy  granted 
under  the  Dry-dock  Subsidy  Act,  and  other  privileges. 

Tlie  building  permits  issued  in  Welland,  Out.,  during  the 
month  of  February  this  year  reach  a  value  of  $14,150,  as 
compared  with  $5,200  for  the  same  month  last  year.  The 
total  for  January  and  February  is  $29,405,  as  against  $25,610 
for  the  same  period  in  1918. 

The  Soldiers'  Housing  Commission  at  a  recent  meeting 
in  Vancouver  reached  the  conclusion  that  at  least  200  new 
houses  are  at  present  required  in  the  city  for  returned  sol- 
diers and  their  families,  in  order  to  afford  any  satisfactory 
solution   of  the   housing  problem. 

An  Order-in-Council  has  been  passed  authorizing  the 
publication  of  two  volumes  of  descriptive  matter  relating 
to  the  design,  construction  and  tests  on  the  Quebec  bridge 
work.  The  report  will  be  sold  at  $5.00  per  set  of  two  vol- 
umes, no  free  distribution  being  made.  The  volume  will  be 
f)f  particular  interest  to  the  cn.ginccring  and  contracting  pro- 
fession. 

A  Provincial  Builders'  Exchange  has  been  formed  for 
the  Province  of  Saskatchewan.  Delegates  from  the  various 
exchanges  in  the  province  recently  met  in  Regina  and  initi- 
ated the  organization,  Mr.  \Vm.  Wilson,  of  Regina,  being- 
elected  president,  and  Mr.  Shannon,  of  Saskatoon,  secretary, 
with  three  representatives  each  from  Saskatoon,  Moose  Jaw 
and  Regina,  on  the  executive  of  nine. 

The  Temiskaming  &  Northern  Ontario  Railway  will  push 
their  Porcupine  branch  through  to  the  Mattagami  River  and 
will  construct  docks  and  storehouses  at  that  point,  according 
•  to  a  recent  report.  A  steel  bridge  is  being  built  over  the 
river  at  Mattaganii  heights,  which  will  provide  through  traffic 
from  Timmins  to  the  townships  of  Mount  Joy  and  the  coun- 
try beyond. 

A  deputation  representing  the  municipalities  of  Shell- 
mouth  and  Shell  River,  Man.,  recently  waited  on  D.  C.  Cole- 
man, vice-president  of  the  C.  P.  R.,  to  urge  the  extension  of 
the  company's  lines  in  a  northerly  direction  from  Russell, 
Man.,  to  serve  territory  which  they  claim  is  now  in  need  of 
railway  facilities.  A  promise  was  made  tliat  the  company 
would   investigate  and   make   a   survey. 

As  a  result  of  a  recent  conference  l)etween  representa- 
tives of  the  city  of  Winnipeg  and  the  Manitoba  .Architects' 
Association,  a  committee  of  five  members  of  the  association 
was  appointed  to  submit  plans,  specifications  and  estimates 
of  cost  to  the  city  on  a  housing  scheme.  Mr.  R.  B.  Pratt, 
president  of  the  Association,  is  on  the  committee.     The  ter- 
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race   style   of   dwelling,   detached   and    semi-detached   houses 
will  be  covered. 

It  has  been  decided  to  send  a  survey  and  exploration 
party  to  survey  the  route  of  the  proposed  extension  of  the 
Temiskaniing  and  Northern  Ontario  Kailway  to  James  Bay. 
I'revious  to  the  war  a  preliminary  survey  was  made,  but  it  is 
desired  to  obtain  more  information  before  undertaking  the 
heavy  expenditure  which  would  be  necessary  in  construct- 
ing a  line  from  Cochrane  to  the  Bay.  A  comprehensive  ex- 
ploration of  the  whole  area  is  to  be  made.  Its  resources  will 
be  investigated  and  the  possibilities  of  power  development 
at  Abitibi  Canon  examined. 

The  engineers'  report  upon  the  reclamation  of  the  Su- 
nias  Lake  area  have  been  received  by  the  British  (Columbia 
Government  and  are  said  to  be  more  favorable  than  was 
anticipated,  with  the  result  that  this  big  scheme  may  be  un- 
dertaken this  year.  The  Sumas  section  coming  under  the 
proposed  reclamation  covers  approximately  30,000  acres, 
most  of  it  under  flood  every  spring,  and  to  dyke  and  reclaim 
it  would  require  an  expenditure  of  more  than  a  million  dol- 
lars. About  12,000  acres  is  owned  by  the  Dominion  and  the 
balance  by  private  owners. 

Regarding  the  amalgamation  proposed  by  the  Greater 
Vancouver  Sewerage  Board,  City  Engineer  Stewardson,  of 
New  Westminster,  has  reported  to  the  council  that  it  does 
not  appear  that  it  would  be  to  the  advantage  of  the  city  to 
enter  the  scheme.  Under  the  Board's  proposal,  it  is  stated, 
the  city  would  be  assessed  too  highly  in  proportion  to 
other  areas  for  the  cost.  Another  objection  is  that  the  work 
of  making  house  connections,  laterals,  etc.,  is  so  closely  inter- 
woven with  other  civic  work  that  it  would  probably  not  l>e 
so  economical  to  have  this  work  in  the  hands  of  the  Joint 
Sewerage  Board. 

Plans  for  harbor  development  at  Hamilton,  Out.,  sub- 
mitted to  the  local  harbor  commission  by  James  Wilson, 
government  engineer,  have  been  endorsed.  The  immediate 
reclamation  of  50  acres  of  submerged  land  is  provided  for, 
and  it  is  also  proposed  to  continue  this  work  from  year  to 
year  until  an  additional  150  acres  have  been  reclaimed  for 
park  and  factory  purposes.  Members  of  the  commission  are 
to  present  their  claims  to  the  government  regarding  this  pro- 
ject, and  they  will  ask  for  an  increase  in  the  government 
appropriation  of  $250,000.  It  is  now  estimated  that  this  work 
will  cost  about  $325,000. 

The  Canadian  Ingersoll-Rand  Company,  Limited,  has 
recently  absorbed  the  Jenckes  Machine  Company,  Limited, 
of  Sherbrooke,  Que.,  thus  putting  them  in  possession  of  two 
plants,  the  "Rand  plant,"  and  the  "Jenckes  plant."  The  pro- 
ducts of  the  "Jenckes  plant"  will  continue  to  be  those  familiar 
to  customers  of  the  Jenckes  Machine  Company,  manufactured 
to  the  latest  designs.  Briefly,  these  are: — Ships'  winch  en, 
gines;  structural  and  plate  work;  tanks,  penstocks,  etc.;  min- 
ing machinery  and  equipment;  ore  crushers,  cars,  cages,  etc.; 
and  pulp  and  paper  equipment,  such  as  barkers,  grinders, 
water  wheels,  etc.  The  headquarters  of  the  Canadian  Inger- 
soll-Rand Company  are  at  260  St.  James" St.,  Montreal. 

A  deputation  representing  North  Bay  and  other  North- 
ern Ontario  municipalities  and  boards  of  trade  recently  wait- 
ed upon  the  Dominion  Government  to  urge  the  feasibility  and 
desirability  of  canalizing  the  French  River  between  Georgian 
Bay  and  Lake  Nipissing.  It  was  stated  that  to  secure  a  50- 
mile  stretch  of  navigable  water,  there  would  be  required  only 
three-quarters  of  a  mile  of  actual  canal  with  three  locks,  and 
Mr.  J.  B.  McDougall,  representing  the  North  Bay  Board  of 
Trade,  claimed  that  while  the  cost  of  the  proposed  canaliza- 
tion would  be  about  $16,000,000,  or  interest  charges  of  $720,- 
000  at  4J4  per  cent.,  these  interest  charges  would  be  more 
than  met  by  an  estimated  revenue  of  $750,000  per  annum  from 


water  power.  Hon.  F.  B.  Carvell,  replying  on  behalf  of  the 
government,  said  he  recognized  the  importance  of  the  pro- 
ject and  promised  it  would  be  given  most  careful  considera- 
tion by  the  Cabinet  as  a  whole.  This  scheme,  if  undertaken, 
would  provide  a  link  in  a  route  from  the  northwest  through 
Lake  Nipissing  to  North  Bay,  which  has  already  railroad 
connection  with  three  transcontinental  lines. 

It  is  reported  from  Quebec  that  the  provincial  govern- 
ment will  appoint  a  commission  to  carry  out  the  provisions 
of  the  new  housing  scheme  for  Montreal.  The  members  are 
to  be  representatives  of  various  public  bodies,  particularl) 
those  who  are  interested  in  industrial  housing  questions, 
'this  did  not  meet  the  views  of  certain  aldermen,  who  arc 
slated  to  have  been  bringing  pressure  on  the  government  ti> 
appoint  aldermen,  on  the  ground  that  direct  represe»itati'<i: 
of  the  people  is  desirable.  The  government,  however,  it  is 
understood,  are  not  willing  to  play  the  game  of  local  pol-iici- 
ans.  An  effort  is  being  made  to  secure  united  action  on  the 
part  of  the  many  associations  who  are  directly  or  indircnh' 
interested  in  the  housing  question. 


RECENT   INCORPORATIONS 

Montreal  Forge  &  .Shackle  Co.,  Ltd..  head  office  Mon- 
treal,   capital    $30,000. 

The  Norton  Tool  &  Machine  Co..  Ltd..  luad  office,  To- 
ronto, capital  $50,000. 

National  Electric-Products,  Limited,  head  ofticc  Toron- 
to, capital  stock,  $1,000,000. 

The  Eureka  Molybdenite  Corporation.  Limited,  head  of- 
fice 'J'oronto,  capital   stock  $1,000,000. 

P.  J.  Dwyer  Molybdenite,  Limited,  head  office,  Toronto, 
capital  stock  $3.''>0,000,  to  undertake  prospecting,  mining,  etc. 

R.  Percy  Sims,  Limited,  head  office  Montreal,  capital 
.$20,000,  to  acquire  consulting  engineering  practice  of  R. 
Percy  Sims. 

The  Edmundston  Development  Company,  Limited,  head 
office  at  Edmundston,  N.B.,  capital  stock  $49,000.  .\mong 
other  activities,  this  firm  is  authorized  to  construct  private 
and  public  works. 

.\spromet  Company  of  Canada,  Ltd.,  head  office  at  Sar- 
nia,  Ont.,  capital  stock  $300,000,  to  carry  on  the  business  of 
manufacturers  and  dealers  in  steel,  iron  metal,  asphaltuni, 
asbestos,  cement,  etc. 

Edward  A.  Robinson  Company,  Limitc<l,  head  office  ;ii 
Montreal,  capital  $50,000,  to  carry  on  the  bu.siness  of  me- 
chanical engineers  and  dealers  in  and  manufactures  of  i>lants. 
engines  and  other  machinery,  etc. 

Preston  &  Schwartz,  Limited,  is  a  firm  newly  incorpor- 
ated for  the  purpose  of  manufacturing  and  dealing  in  taps, 
dies,  tools,  ■  etc.  Its  authorized  capital  is  $40,000.  and  its 
headquarters  will  be  located  at  Gait. 


Personals 

Lieut.  Ernest  O.  Ewing,  P...A.Sc.,  has  returned  from  over- 
seas and  has  resumed  his  position  with  the  firm  of  James, 
Loudon  &  Hertzberg,  Limited,  Toronto. 

Mr.  Charles  W.  Dill,  of  Winnipeg,  and  formerly  of  To- 
ronto, has  been  appointed  to  the  position  of  superintendent' 
of  highways  of  the  provincial  government,  with  charge  of  aU'| 
the  field  staff. 

Major  W.  D.  Adams,  M.C.,  Assistant  Engineer  of  Rail- 
ways for  the  city  »f  Toronto,  has  returned  from  overseas 
with  an  English  bride.  Major  Adams  joined  the  14th  Bat- 
talion (First  Contingent),  and  has  a  very  creditable  record 
on  the  field. 
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Also',  it  would  appear  that  by  tlie  employment  of 
the  quantity  surveyor,  a  great  many  occasions  of  dis- 
agreement as  to  extras,  unforseen  contingencies,  etc., 
would  lie  removed.  Blanket  clauses  in  the  specifica- 
tions would  be  rendered  ineffectual.  Any  item  of 
work  arising  during  the  progress  of  construction,  for 
which  provision  was  not  made  in  the  bill  of  quan- 
tities, would  be  an  extra  for  which  the  contractor 
would  have  a  definite  claim  to  added  remuneration. 

On  the  face  of  it,  the  proposition  appears  to  be 
sound,  and  the  only  defects  which  might  arise  in  this 
system  would,  we  believe,  be  those  due  to  inefficiency 
on  the  part  of  the  surveyor.  And  here  indeed  is  an- 
other argument  in  its  favor — that  the  quantity  survey- 
or, being  a  man  trained  specially  for  this  one  branch 
of  the  engineering  profession,  is  less  liable  to  techni- 
cal mistakes  or  errors  of  judgment,  than  the  man 
whose  capacity  for  the  work  is  the  result  of  only  gen- 
eral training  and  experience. 

In  the  cost-plus  system  of  contracting,  where  bids 
are  not  called  and  the  contractor  is  paid  the  cosi  of 
all  the  work  he  does,  plus  a  percentage  of  profit,  there 
would,  from  his  viewpoint,  be  little  necessity  for  the 
quantity  surveyor,  except  as  a  member  of  his  own 
staff,  but,  from  the  owner's  viewpoint,  the  surveyor 
would  undoubtedly  [)rovide  a  means  of  keeping  a  de- 
finite check  upon  the  efficiency  and  honesty  of  the  con- 
tractor. And  where  open  tenders  are  called,  or  where 
bids  are  asked  from  a  limited  number  of  contracting 
firms,  the  advantage  to  both  parties  of  employmg  a 
quantity  surveyor,  seems  evident. 

We  are,  therefore,  heartily  in  accord  with  Mr. 
Beck's  suggestion  that  a  committee  of  contractors  be 
appointed  to  investigate  the  merits  of  the  quantity 
surveying  system,  and  strongly  recommend  our  read- 
ers to  consider  the  question  in  the  light  of  the  argu- 
ments put  forth  in  his  article. 


The  Quantity  Surveyor  Deserves  Gon- 
sideration 

0~  N  another  page  of  this  issue,  we  print  a  letter 

received  from  Mr.  Edward  H.  Beck,  in  which 
he  puts  forth  strong  arguments  in  favor  of  the 
general  employment" of  the  quantity  surveyor 
for  the  purpose  of  cost  estimating.  There  seems  to  be 
a  very  definite  field  for  this  branch  of  the  engineering 
profession  in  Canada ;  in  England  it  has  been  estab- 
lished with  results  which  are,  apparently,  very  satis- 
factory, and  why  there  has  been  no  efifort  to  try  its 
merits  in  this  country  is  to  be  wondered  at. 

When  the  quantity  surveyor  is  employed,  as  Mr. 
Beck  points  out,  the  contractor  merely  uses  the  plans 
and  specifications  as  a  means  of  determining  the  char- 
acter of  the  work,  but  in  the  actual  figuring  of  costs 
he  depends  upon  tiie  bill  of  quantities  supplied  by  the 
surveyor.  In  this  way,  evidently,  a  great  deal  of 
wasteful  duplication  is  avoided.  One  man  is  paid  for 
doing  work  once,  which,  under  the  present  system, 
^.as  to  be  done  by  every  firm  figuring  on  a  job.  For 
thvs  duplication  the  public  has  to  pay,  since  the  con- 
tractor must  make  allowances  for  the  added  expense 
in  his  overhead,  and  charge  accordingly  for  his  work, 
else  he  will  inevitably  drift  towards  bankruptcy. 


Let  Our  Memorials  Be  Useful  Ones 

THE  suggestion  has  been  made  that  one  of  the 
most  suitable  memorials  that  could  be  erected 
in  honor  of  our  Canadian  soldiers  who  have 
fallen  in  action  or  died  of  wounds,  would  be 
the  erection  of  necessary  highway  bridges  bearing 
suitably  engraved  bronze  tablets.  How  much  more 
sensible  this  would  be,  to  spend  money  on  a  most 
necessary  public  improvement  of  this  kind,  instead  of 
erecting  hundreds  of  unsightly  and  absolutely  use- 
less stone  columns  in  local  parks  or  public  squares 
that  are  already  cluttered  up  with  useless  memorials 
of  this  kind. 

The  ])ublic  is  always  ready  to  contribute  gener- 
ously to  any  fund  launched  in  the  interests  of  our  sol- 
diers, and  while  little,  if  any,  objection  would  be 
raised  by  any  contributor  to  the  memorial  taking  the 
customary  form  of  a  marble  or  granite  monument, 
yet  we  feel  satisfied  that  a  more  useful  and  impres- 
sive way  of  honoring  the  memory  of  our  dead  her- 
oes would  meet  with  an  instantaneous  and  an  exceed- 
ingly warm  welcome  on  all  sides. 

A  bridge  or  a  building  can  be  made  as  attractive 
architecturally  as  a  mass  of  carved  stone  in  the  form 
of  a  monument  could  be,  and  it  would  certainly  be 
a  constant  reminder  to  us  of  the  sacrifices  made  by 
our  men  in  the  world  war.  In  fact,  serving  as  it  would 
a  most  useful  purpose  in  the  every  day  life  of  the  pub- 
lic, it  would  be  difficult  to  imagine  a  more  constant 
and  effective  memorial. 
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Contribution  to  Organization  Fund  Required 

Till':  fxeciitive  committee  of  the  Association  of 
Canadian  Ruildinp  and  Construction  Industries 
lias  ready  for  distrilnition  a  complete  stenogra- 
l)liic   report  of   the   Ottawa  Conference,  where 
the  Permanent  Canadian  Association  was  launched. 

There  will  probably  be  two  classes  of  membership 
accepted— indirect  and  direct.  All  members  of  any 
district  of  local  body  would  automatically  be  indirect 
nicml)crs  of  the  Canadian  body,  while  any  firm  in 
f^ood  standing  could,  by  paying  the  special  fee  desig- 
nated to  the  National  or  Canadian  As.sociation,  become 
a  direct  member  of  that  body.  ," 

It  is  suggested  that  all  local  Exchanges  or  Build- 
ers' Associations  be  reorganized  and  form  district 
branches.  This  has  already  been  carried  out  in  Mon- 
treal, Toronto,  and  Sherbrooke,  with  more  to  follow. 
The  Montreal  Builders'  Exchange  is  now  made  over 
into  the  Association  of  "Montreal"  Building  and  Con- 
struction Industries,  with  three  distinct  sections.  By 
thus  using  the  same  name  as  the  parent  body,  but  sub- 
stituting the  name  of  the  district  centre  for  "Cana- 
dian" the  affiliation  is  obvious  to  all. 

They  also  ho])e  to  adoi)t  soon  a  co])yrighted  Asso- 
ciation stani])  which  can  be  used  on  letterheads,  one 
for  local  branch  organizations  and  a  smaller  one  for 
the  individual  business  letterheads  of  members. 

The  National  Council  of  this  new  organization 
met  in  Toronto  on  the  5th  and  6th  of  March,  to  ap- 
prove the  tentative  constitutions  and  by-laws,  etc.,, 
])ut  decided  they  should  not  make  any  levy  on  local 
bodies  until  another  convention  of  all  Canadian  build- 
ers is  held,  and  the  details  submitted  for  definite  ac- 
ceptance . 

It  is  the  intention  of  the  Association  to  employ  a 
Ceneral  Secretary,  but  before  doing  so  it  will  be  ne- 
cessary to  have  sufficient  funds  available  to  meet  their 
immediate  needs.  Mr.  J.  P.  Anglin,  President  of  the 
association,  is  asking  for  an  immediate  voluntary 
"boost"  contribution  from  every  contractor  or  supply 
man  in  Canada.  He  requests  sums  ranging  from  $10.00 
to  $100.00  and  an  immediate  response  will  greatly 
facilitate  the  work  of  organiation. 

Send  in  your  contribution  immediately  to  the  Hon. 
Treasurer,  Geo.  A.  Grain,  Ottawa.  (Be  sure  and  give 
him  firm  name  and  special  business.)  Send  in  sug- 
gestions, whether  for  the  good  of  the  members  in  par- 
Ticular,  or  the  fraternity  in  general,  to  Mr.  Dancy, 
1112  C:.P.R.    Buihling,  Toronto. 

Necessity  of  Establishing  Government 
Laboratory 

THE.  government  as.surance  that  the  long  delay- 
ed extensions  to  the  University  of  Toronto  will 
forthwith  be  carried  out  offers  a  splendid 
o])ening  f<ir  the  establishment  of  what  Can- 
ada has  long  been  in  need— a  government-supervised 
testing  laboratory  for  the  collection  of  suitable  and 
useful  statistics  about  Canadian  structural  materials. 
Disjointed  efforts  and  unorganized  facilities  have 
hitherto  served  to  gather  the  very  meagre  informa- 
tion that  is  available  at  the  i)resent  time.  And  these 
data  are  meagre;  their  extent  does  not  go,  in  general, 
beyond  the  few  exi)erinients  performed  in  college 
laborataries  for  demonstration  purposes,  or  the  occa- 
sional efforts  of  private  parties  to  produce  an  adver- 
tising stimulus  by  the  testing  of  some  particular  trade 
product.    Attention  concentrated  on  the  collection  of 


complete  data  is  certainly  lacking,  because  the  gov- 
ernment has  a])parently  become  either  to6  uninter- 
ested in  the  promotion  of  our  own  materials  .pr  dis- 
inclined to  establish  facilities  for  making  investiga- 
tions into  resources  of  this  nature. 

Canadian  conditions  are  not  universal,  nor  are  Cavi- 
adian  products — here,  speaking  spcrifu-alK-  of  build- 
ing and  structural  materials. 

We  have  our  own  peculiar  \,tiKin>  ui  brick, 
stone,  cement,  timber,  but  notwithstanding  this,  we 
have  ver\'  little  specific  information  that  will  lead 
anyone  interested  to  gauge  their  structural  possibili- 
ties. Canadian  engineers  have  hitherto  been  obliged 
to  seek  fields  afar  for  reliable  figures  concerning 
strength.  The  published  bulletins  of  several  well- 
established  bureaus  in  the  United  States  have  been 
the  only  source  of  verified  information,  but  these  rarely 
take  into  account  purely  Canadian  materials  or  purely 
Canadian  conditions.  To  cover  this  field  adequately, 
a  Canadian  testing  station  or  bureau  of  standards 
must  be  established  to  take  cognizance  of  our  own 
])eculiarities.  Canadians  should  not  be  obliged  to  use 
foreign  information  about  our  own  resources  cjr.  in  the 
event  of  even  this  being  lacking,  to  employ  such  infor- 
mation ;il)ont  foreign  products. 

Reconstruction  proceedings  emphasize  the  need 
of  .such  an  institution.  We  can  expect  greater  efficien- 
cy from  our  efforts  in  the  re-establishment  of  normal 
conditions  of  building  and  construction  if  we  have  at 
our  finger  tips  a  knowledge  of  our  structural  mater- 
ials. The  Government  has,  we  believe,  been  aware 
of  the  situation  and  has  hinted  at  the  establishment 
of  a  bureau  to  meet  our  re<|uirements.  The  universi- 
ties have  been  mentioned  as  a  possible  location  for 
such  a  station.  To  us  Ottawa  seems  the  logical  ])omt, 
but  perhaps  the  government  feels  that  the  collection 
of  statistics  should  begin  before  suitable  facilities  can 
be  arranged  at  Parliament  Hill.  In  that  event,  let  us 
have  the  engineering  faculties  provided  with  the  ne- 
ces.sary  equipment.  The  suggestion  conveyed  m  the 
first  sentence  is  indicative  of  a  splendid  opening,  but 
it  is  merely  .suggestive.  The  point  is  to  have  a  bureau 
established  and  its  location  is  but  a  detail. 


Sixth  Canadian  Good  Roads  Congress  and 
Exhibition 

THE  Sixth  Canadian  Good  Roads  Congress  and 
l^xhibilion  will  be  held  in  the  Parliament 
Building,  Quebec  City,  on  May  20,  21  and  22 
next,  and  the  officials  of  the  Canadian  Good 
Roads'  Association  anticipate  that  this  will  _  be  the 
largest  and  most  important  convention  of  its  kind  ever 
held  in  Canada.  It  will  meet  under  most  favorable 
auspices.  Since  the  last  Congress,  peace  has  wrought 
a  great  change  upon  the  attitude  of  the  government^ 
and  the  public  towards  road  building;  federal  aid  has 
been  promised  and  the  provincial  and  municipal  auth- 
orities are  wing  with  each  other  in  the  promotion  of 
highway  improvement.  In  the  meantime,  also,  the  As- 
sociation has  obtained  a  Dominion-wide  charter  and 
has  claim  to  the  support  of  the  whole  country. 

The  preliminary  programme  is  now  being  drawi' 
up  and  will  include  addresses  and  discussions  on  such 
subjects  as  federal  aid  for  provincial  road  buildi.ig; 
highway  maintenance;  roads  as  an  aid  to  agricuUure,- 
keeping  the  highwavs  open  in  winter;  "Shall  we  re- 
strict the  load'  or  build  the  road  to  carry  it  ?"  con- 
tracts—the  contractor  and   labor   versus   (^overnmeiit 
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instruction  of  trunk  or  main  roads;  a  school  for 
"Iiiyiiway  engineering;  also  a  number  of  papers  deal- 
ing with  the  practical  side  of  road  Iniilding  and  main- 
tenance, and  the  conditions  for  which  the  various 
types  of  roads  are  adapted. 

Invitations  to  the  Congress  are  now  being  sent 
out  by  Mr.  Geo.  A.  McNamee,  secretary-treasurer, 
from  the  association  headquarters,  909  New  Birks 
Ituilding,  Montreal,  and  it  is  expected  that  between 
l,.StX)  and  2,000  delegates  will  attend.  Several  mem- 
bers of  the  Quebec  Provincial  Government  will  be 
present,  also  three  or  more  members  of  the  Ontario 
Government  and  ministers  from  other  provinces,  as 
well  as  delegates  from  a  large  number  of  municii)ali- 
ties  and  all  the  various  trade  associations  and  other 
organizations  interested  in  "Good  Roads." 


I 


Eastern  Ontario  Good  Roads  Association 

AS  a  result  of  certain  reports  that  the  Provin- 
cial Highway   Department  intended   postpon- 
ing the  actual  paving  work  on  the  Ottawa- 
Prescott    road    till    the    fall,    the    executive   of 
the  Eastern  Ontario.  Good  Roads'  Association  passed 
the  following  resolution 

"Whereas  definite  assurances  were  given  I)y  the 
Ministers  of  the  Ontario  Government  at  the  annual 
general  meeting  of  the  Eastern  Ontario  Good  Roads 
Association  at  Ottawa  on  February  4th,  1919,  that 
the  building  of  highways  in  Eastern  Ontario  would 
be  immediately  proceeded  with  in  1919.  and  whereas 
articles  in  the  daily  newspapers  of  March  3rd  and 
4th  indicate  that  such  is  not  the  intention  of  the  Gov- 
ernment, but  that  the  construction  of  the  roads  was 
to  be  deferred,  culverts  and  bridges  only  being  un- 
dertaken in  the  meantime,  we,  the  executive  of  the 
Eastern  Ontario  Good  Roads  Association  in  meeting 
assembled  strongly  protest  against  any  delay  in  sup- 
|)lementing  and  implementing  the  assurance  given  re- 
garding the  construction  of  highways  in  Eastern  On- 
tario for  1919,  and  we  would  ask  that  the  construc- 
tion of  the  roadbed  go  forward  concurrently  with  the 
proposed  concrete  work,  and  that  this  meeting  be 
brought  to  the  attention  of  the  Hon.  Finlay  McDiar- 
mid,  whose  department  is  responsible  for  the  carry- 
ing on  of  the  work." 

The  executive  also  discussed  plans  for  meeting 
the  Highways  Department  of  the  Dominion  Govern- 
ment with  reference  to  supplementing  the  grant  al- 
ready promised  for  road  building  this  year,  with  a 
further  amount  for  imaintenancc  jjurposes,  a  com- 
mittee being  appointed  to  arrange  the  proposed  con- 
ference. 

Other  questions  under  consideration  had  reference 
[to  the  linking  up  of  the  proposed  provincial  and  coun- 
ity  roads  in  the  eastern  counties  of  Ontario,  a  com- 
Imittee  being  appointed  to  co-operate  with  the  vari- 
ous municipalities  interested. 


Channel  Tunnel  Again  Discussed 

INFORMATION    is     forthcoming      from     English 
sources  that  the  British  and  French  governments 
have   definitely   agreed   to   the   construction   of   a 
tunnel    under   the    channel,    and    that   the   details 
ar&  now  being  discussed  by  a  special  commission  in 
jParts^  which  is  also  considering  the  building  of  tun- 
f'nels  iVnder  the  Bosphorous  and  the  Straits  of  Gibarl- 
'tar.    It  is   stated   that   the   engineering  ])lans   for   the 
channel  are  so  far  advanced  that   work  could  be  be- 


gun immediately.  According  to  the  report,  it  is  i)ro- 
posed  to  start  the  tunnel  some  distance  inside  both 
countries  instead  of  near  the  coast,  as  was  originally 
intended,  so  as  to  avoid  the  risks  of  a  fall  "of  the 
cliffs,  such  as  has  occurred  on  the  British  side,  near 
the  point  where  the  work  would  have  been  begun. 
In  addition  to  tracks,  the  tunnel  is  to  carry  telephone 
and  telegraph  wires,  sui)erseding  the  present  seabed 
cables,  and  also  pneumatic  tubes  for  carrying  letters 
and  parcels.  The  French  and  British  railroads  con- 
cerned are  willing  to  finance  the  scheme,  but  the  two 
governments  wish  to  exercise  control,  and  some  sort 
of  joint  state  finance  for  the  work  may  be  adopted. 


J.  C.  T.  O.  Annual  Meeting 

THE  Joint  Committee  of  Technical  Organiza- 
tions will  hold  their  annual  meeting  in  the 
Physics  Building  Theatre  of  the  University  of 
Toronto  on  Monday,  March  24,  at  8  p.m.  The 
programme  will  consist  of  President  Geo.  A.  McCar- 
thy's annual  report,  in  which  he  will  outline  the  ac- 
tivities of  this  organization  during  the  past  year, 
which,  we  understand,  have  been  very  extensive.  This 
will  be  followed  by  an  address  by  Mr.  H.  J-  Daly,  on 
the  subject,  "Industrial  Economics — the  Employer's 
Standpoint."  Mr.  Daly  has  come  into  particular  pro- 
minence as  Director  of  Repatriation  for  the  Dominion 
Government,  which  office  he  recently  resigned,  and  is 
one  of  the  best  known  industrial  figures  in  the  Do- 
minion. The  labor  standpoint  will  l^e  presented  by 
Mr.  Tom  Moore,  President  Trades  and  Labor  Council 
of  Canada,  who  will  sj^eak  on  "Industrial  Efficiency — 
From  the  Labor  Standpoint."  Mr.  Moore  is  known  as 
a  labor  man  with  very  broad  and  sound  ideas,  and 
recognized  as  one  of  the  outstanding  figures  in  the 
solution  of  the  problems  confronting  us  at  the  ])resent 
(lay  of  bringing  labor  and  capital  into  closer  working 
relationship. 


Building  Material  Rates  to  be  Cut 

AS  a  step  toward  increasing  building  activities 
throughout  the  country,  which  is  the  one  im- 
mediate hope  of  reducing  unemployment,  the 
United  States  Railroad  Administration  will 
in  a  few  days  cut  down  the  freight  rates  on  building 
materials  of  all  descriptions  from  the  present  high 
level  to  the  pre-war  standard.  The  proposal,  put  for- 
ward by  some  of  the  leading  economists  in  the  coun- 
try, has  met  the  approval  of  Walter  D.  Hines,  di- 
rector general  of  railroads. 

The  cut  will  ajjply  not  only  to  material  for  general 
construction  of  buildings,  but  material  for  roads  as 
well,  in  the  hope  that  private  interests  will  sieze  the 
opportlmity  with  the  opening  of  spring  to  let  con- 
tracts generally. 

Such  a  cut  would,  of  course,  reduce  the  price  of 
lumber,  bricks-,  cement  and  structural  steel,  and 
would  be  an  invitation  to  those  who  arc  contemplat- 
ing building  to  go  ahead  with  the  work.  That,  in  turn, 
would  give  employment  to  a  very  large  number  of 
mechanics. 


The  Ro1)crtson  Construction  &  Enjiinccrins:  Corporation, 
Limited,  head  office  Niagara  Falls,  Ont..  capital  $40,000.  To 
carry  on  business  as  mechanical,  electrical,  hydraulic  and 
civil  engineers  and  contractors,  etc. 
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Is  There  a  Field  For  The   Quantity 

Surveyor  in  Canada?  4 


Successful  in  England 

By  Edward 


IIIAVI':  been  jjrcatly  interested  in  several  articles 
wliich  have  appeared  in  the  Contract  Record  on 
the  subject  of  Estimating,  Cost  Accounting,  etc., 

and  am  glad  to  hear  that  these  subjects  are  being 
dealt  with  by  the  National  Contractors  Association 
and  other  organizations. 

There  are  several  very  interesting  points  in  the 
article  by  Mr.  L.  A.  Griffin  which  appeared  in  a  recent 
issue  of  the  "Contract  Record"  which  I  think  calls  for 
some  little  explanation,  but  paves  the  way  for  some 
helpful  discussion  on  the  very  much  abused,  but  very 
important  subject  of  estimating,  as  viewed  not  only 
from  the  contractor's  side  of  the  question,  but  also 
from  the  viewpoints  of  the  owners,  engineers,  and 
architects. 

The  article  referred  to  above  mentions  three  differ- 
ent methods  for  overcoming  the  objectionable  features 
of  the  existing  hap-hazard  method. 

The  first  method  mentioned  is  the  bringing  into 
existence  of  the  quantity  surveyor,  a  branch  of  the 
engineering  profession  which  is  little  heard  of  in  this 
country,  but  very  much  in  evidence  in  England,  where 
I  served  six  years  with  one  of  the  well  known  govern- 
ment contractors,  and  having  followed  the  engineer- 
ing and  contracting  business  in  this  country  for  the 
last  twelve  years  feel  somewhat  qualified  to  express 
my  views,  but  wish  at  this  point  to  say  that  I  do  so 
with  all  sincerity  and  do  not  wish  to  antagonize  any- 
one if  I  find  it  necessary  to  criticise  the  views  of  others, 
and  only  hope  that  this  eflfort  of  mine  will  draw  forth 
hcli)ful  criticism  from  other  quarters.  It  is  only  by 
such  discussion  and  helpful  criticism  that  we  shall 
be  able  to  arrive  at  some  really  sound  and  common- 
sense  method,  which  is  the  object  all  are  seeking  who 
are  interested  in  this  question. 

'J'he  reason  the  quantity  surveyor  has  not  come  to 
the  front  in  this  country  is  attributed  by  the  author 
of  the  article  under  di.scussion,  to  the  possibility  that 
the  system  "may  lack  the  very  things  we  most  de- 
sire." 

What  are  the  things  we  lack  and  most  desire,  from 
his  viewpoint  as  set  out  in  the  article? 

(1)  To  do  away  with  the  non-remunerative  work 
necessary  under  the  present  system  of  estimating. 

(2)  To  devise  a  "safe,  .sane,  and  conservative 
method"  of  doing  this  work. 

(3)  To  guard  against  "sharp  practice"  by  either 
the  owner,  the  engineer,  or  the  architect. 

l'"roni  his  remark  as  to  the  necessity  of  the  con- 
tractor checking  up  the  (|uantities  before  putting  in 
his  tender,  I  should  infer  that  Mr.  Griffin  is  somewhat 
confused  as  to  the  importance  of  the  proposed  bill  ()f 
((uantities.  In  the  present  system  the  plans  and  speci- 
fications form  the  basis  for  the  contractor's  tender,  and 
f  would  like  at  this  point  to  mention  that  beautifully 
vague  clause  which  we  usually  find  in  any  specifica- 
tion, and  which  ruiis  something  like  this,  but  is  in  very 
many  cases  much  more,  vague  as  to  its  meaning: 


-Why  Not  Here? 

H.  Beck 


"This  specification  is  to  cover  all — etc. — required 
in  connection  with  the  erection  and  completion  of  the 
work  herein  specified.  Drawings,  etc.,  accompanies 
tliis  specification  and  arc  to  form  part  of  same,  and  any- 
thing shown  on  them  or  described  in  this  specification 
or  fairly  implied  by  eitlicr  or  both,  shall  be  executed 
as  if  explained   and   described." 

"The  drawings  and  specifications  arc  intended  to 
cover  all  the  essential  parts  for  the  complete  work,  ex- 
cept where  otherwise  definitely  specified,  and  anythins 
omitted  in  the  trades  included  in  this  contract  which  is 
essential  to  khe  workmanlike  construction  will  be  finish- 
ed as  though  included  in  the  drawings  and  mentioned  in 
the  specifications." 

How  nicely  the  above  clauses  cover  u()  any  care- 
lessness there  may  be  in  the  ])lans  and  specifications, 
and  what  a  splendid  foundation  is  laid  for  a  lawyer 
upon  which  to  base  an  argument  either  for  or  against. 
Quantity  Surveyor  Discovers  Errors 
The  bill  of  (|iiantities  takes  first  ]ilace.  and  replaces 
the  plans  and  specifications  in  that  respect.  The  fact 
of  the  quantities  being  taken  off  by  a  cotnpetent  quan- 
tity surveyor,  assures  the  plans  and  specifications  be- 
ing in  accordance  with  them :  the  shortcomings  or 
errors  in  cither  would  be  found  out  and  the  matter  ad- 
justed with  the  engineers  or  architects  before  the 
quantities  could  have  been  completed. 

The  fact  of  the  quantities  having  to  be  taken  off 
by  the  quantity  surveyor,  will  insure  for  the  future  a 
much  more  finished  product  in  the  way  of  plans  and 
specifications  than,  I  am  unfortunately  bound  to  admit, 
is  the  i)ractice  with  luany  engineers  and  architects 
of  today.  This  may  be  an  answer  as  to  why  the  Tuig- 
lish  plans  are  more  often  so  much  more  of  a  finished 
and  definite  nature. 

The  quantity  surveyor  entirely  does  away  with  the 
non-remunerative  feature  froiu  the  viewpoint  of  the 
contractor,  and  places  the  cost  of  the  estimating  on  the 
shoulders  of  the  right  jjarties,  and  at  the  same  time 
the  cost  of  the  estimating  is  reduced  to  a  minimum.  It 
is  not  necessary  for  the  contractor  to  check  up  the 
(|uantities  as  your  correspondent  says  in  his  article, 
except  after  the  contract  is  awarded  to  him.  When 
the  work  is  completed  a  final  survey  shows  any  de- 
ductions or  additions  to  the  contract,  which  is  paid  for 
accordingly. 

Employ  an  Expert 
Many  architects'  offices  arc  large  enough  to  war- 
rant him  employing  a  luan  to  look  after  this  branch  of 
the  work,  but  I  am  at  present  not  very  much  in  favor 
of  this  as  I  think  it  is  altogether  necessary  and 
advisable  to  employ  the  c|uantity  surveyor  wliose 
training  and  experience  is  everything,  and  to  my  mind 
the  surveyor  coming  between  the  architect  and  con- 
tractor would  perhaps  be  an  additional  guard  against 
the  desire  exi)ressed  in  our  item  (2),  and  would  also 
somewhat  relieve  another  of  the  clauses  usually  found 
in  the  specifications  as  to  the  architect's  decision  being 

final. 

The  contractor  submits  hi.s  i)rice  and  is  governed 
by  the  bill  of  quantities,  and  not  by  the  plans  and  speci- 
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fications  except  in-so-far  as  they  are  necessary  for  him 
to  properly  size  up  the  general  nature  of  the  work,  and 
price  the  work  intelligently. 

Responsibility  of  Quantity  Surveyor 

If  through  error  the  bill  of  quantities  does  not 
tain  an  amount  of  work  called  for  by  the  plans  and 
specifications  or  which  has  been  ordered  by  the  archi- 
tects or  engineer  to  be  done,  then  the  contractor  is 
pdid  for  that  work  according  to  the  unit  prices  which 
he  has  submitted,  and  on  which  he  based  his  tender. 
The  surveyor,  however,  in  taking  ofif  his  quantities 
must  have  a  full  knowledge  of  the  work  in  hand,  and 
his  livelihood  entirely  depends  on  his  accuracy  and 
knowledge  of  his  calling,  just  the  same  as  in  any  other 
professsion.  Some  may  raise  the  point  that  we  are  de- 
pending too  much  on  the  surveyor  under  this  method. 
Does  not  the  owner  depend  entirely  on  his  engineer 
ffor  the  safety  of  his  design  and  does  not  the  engineer's 
livelihood  depend  on  the  success  he  attains  in  his 
work  ? 

To  my  mjnd  we  have  all  been  too  prone  to  suspicion 
f  one  another,  instead  of  having  more  trust,  but  it 
s  to  be  earnestly  hoped  that  the  splendid  way  in 
hich  the  contractors  are  organizing  will  not  only  tend 
:o  create  a  more  trustful  intercourse  between  the  in- 
ividual  contractors,  but  also  between  them  and  the 
ngineers  and  architects,  and  T  should  like  to-empha- 
ize  the  suggestion   of  obtaining  the  co-operation   of 

these      ])rofcssions    in    investigating    and    arriving    at 

some  standard  method  of  operation. 

I  Irresponsible  Contractors 

>■    With   regard  to   the   points   raised  as   to   "putting 
nore  contractors  in  the  field"  and  having  enough  now 
»f  the  kind  who  do  not  know  how  to  figure  work,  nor 
low  to  do  it  after  they  have  been  awarded  it ;  it  seems 
o  me  it  would  only  require  one  contract  to  put  such 
ontractors  out  of  business,  and,  in  fact,  a  careful  study 
if  the  unit  costs  of  his  tender  would  tend  to  warn  the 
engineers  that  this  contractor  was  not  up  to  the  stand- 
d  required  for  the  work.    All  who  know  anything'  of 
e   contracting   business,    especially    during   the    last 
ew  years,  will  admit  that  the  contractors  who  have 
a  good  reputatiort  for  quick  and  efficient  work  are  the 
nes  who  prosper  and  very  often  get  the  work  irres- 
pective of  their  tender  being  the  lowest.    With  mater- 
ials and  labor  at  its  present  high  cost  it  is  efficiency 
l^^tfhich  is  the  contractors  best   stock-in-trade.     It  has 
I^^Pen  somewhat  aptly  put  that  engineering  is  the  art  of 
^Woing  well    that   with   one   dollar,   which   almost   any 
^^lunderer  could  do  after  a  fashion  with  two  dollars. 
^B    The  item  (2)  outlined  above  calls  for  a  "safe,  sane, 
I^Hid  conservative  method." 

^^B  The  luiglishman  has  either  deservedly  or  other- 
^^wise  ac(|uired  the  re])utation  of  being  somewhat  slow 
I^B^^*^  '^'ery  sure.  Then  is  not  the  fact  of  the  quantity 
surveying  system  having  been  tried  out,  and  accejited, 
and  still  being  in  operation  in  England,  proof  that  it 
is  a  very  safe  and  sure  method  ?  Experience  is  the  best 
teacher,  and  the  English  exj)erience  has  been  a  long 
and  varied  one,  and  seems  still  to  be  very  satisfactory. 
The  same  argument  classifies  it  as  a  "sane"  method. 
'vis  undoubtedly  a  safe  method  from  the  viewpoint  of 
the  contractor  for  he  has  something  which  is  absolute- 
ly dtfinite  ui)on  which  to  base  his  tender,  and  he  is 
paid  for  the  Work  he  does  and  which  is  covered  by  the 
ill  of  quantities.  He  has  not  got  to  argue  as  to 
hether  .^ome  work  which  he  has  done  is  an  extra  or 


not;  if  that  work  is  not  in  the  (juantities  and  he  has 
been  instructed  to  do  it,  then  it  is  naturally  an  extra. 

JCngland  has  often  been  classified  as  being  "behind 
the  times,"  but  is  she  so  far  behind  the  times  as  some 
people  suppose  ?  I  think  that  question  might  very 
well  be  left  to  be  answered  by  some  of  the  engineers 
who  have  been  "over  there."  The  proverbial  slowness 
of  the  English  may  also  act  as  an  answer  to  the  "con- 
servativeness"  of  the  method. 

Item  (3)  calls  for  the  ability  to  guard  against 
"sharp  practice."  Here  we  have  the  inevitable  personal 
equation. 

Unfortunately  we  always  have  the  questionable 
element  in  any  of  the  professions,  but  it  is  almost  a 
universal  law  that  like  attracts  like.  A  man  in  need 
of  legal  advice  does  not  go  to  a  lawyer  whom  he 
knows  uses  what  is  known  as  "sharp  practice,"  un- 
less he  wants  that  lawyer  to  use  his  questionable  tac- 
tics on  his  behalf,  in  which  case  he  immediately  places 
himself  in  the  same  category.  An  engineer  in  any 
branch  of  the  profession,  using  questionable  tactics, 
soon  becomes  known  and  is  watched  very  closely  by 
those  who  are  unfortunate  enough  to  have  any  busi- 
ness dealings  with  him,  and  therefore  his  business 
sufifers  accordingly. 

Eliminates  Sharp  Practice 

The  fact  of  the  work  being  awarded  to  a  contrac- 
tor whose  i)rice  is  based  on  the  bill  of  quantities  sup- 
plied to  him  for  that  purpose,  eliminates  so  far  as 
])ossible  the  use  of  sharj)  practice  on  the.  part  of  the 
surveyor.  I  cannot  see  very  clearly  how  the  surveyor 
is  going  to  "put  the  cpiantities  in  such  a  way  that  they 
could  be  misconstrued."  I  do  not  realize  very  fully 
how  many  difi^erent  methods  are  employed  by  differ- 
ent contractors  in  taking  off  their  quantities,  but  sure- 
ly this  difference  can,  and  should  be,  eliminated,  as 
being  a  part  and  parcel  of  the  bad  qualities  in  the 
existing  method  of  estimating. 

In  a  recent  editorial  in  the  Contract  Record  on 
"Standard  Cost  Accounting  for  the  contractor,"  is  put 
forward  the  splendid  suggestion  that  a  small  com- 
mittee consisting  of  men  who  have  the  reputation  of 
knowing  how  to  handle  figures,  and  Accountants  who 
have  had  practical  experience  in  the  cost  of  construc- 
tion work,  be  a])pointed  to  standardize  the  system  of 
Cost  Accounting.  IMight  I  add  to  this  suggestion  that 
as  the  Cost  Accounting  affects  the  contractor  in  the 
same  way  as  the  quantity  surveying,  that  a  .small  com- 
mittee be  appointed  by  each  trade,  who  shall  not  only 
endeavor  to  standardize  the  system  of  cost  account- 
ing, but  also  embody  with  it  the  drawing  up  of  a 
sound,  common-sense  system  of  estimating.  Each 
committee  should  be  at  liberty  to  get  any  and  all  in- 
formation possible  from  all  interested  parties,  and 
the  co-operation  of  accountants,  engineers,  and  archi- 
tects   should    undoubtedly   be   obtained    in    the    work. 

Method  of  the  National  Contractors'  Association 
The  second  method  mentioned  is  that  of  the  Na- 
tional Contractors'  .'\ssociation,  which  I  am  not  en- 
tirely familiar  with,  but  which  your  correspondent 
remarks,  "has  the  inherent  weakness  that  too  much 
depends  upon  the  fellow  who  handles  the  bidding-." 

This  method  then,  if  such  is  the  case,  does  not 
meet  with  the  re(|uirements  contained  in  items  (2) 
and  (3).  This  may  be  overcome  in  some  way  and  the 
result  |)ro\e  a  better  method  than  the  quantity  sur- 
veying, but  not  being  in  possession  of  the  outline  of 
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this  method  ]  atii  not  competent  to  say  anything  fur- 
ther. Mr.  (Irifiin,  however,  has  evidently  made  a  very 
exiiaustive  study  of  tin's  lucthod,  and  his  lack  of  faith 
in  it,  as  shown  by  his  remarks,  (|uotcd  above,  and  the 
clear  way  in  which  he  points  out  the  harm  which 
could  be  done  to  the  contractor,  should  cause  those 
interested  to  endeavor  to  overcome  tliesr  very  import- 
ant objections. 

Nelson  Plan 

The  third  method  mentioned  is  the  Nelson  plan, 
which,  T  should  judge  from  your  correspondent's  re- 
marks, is  the  i)lan  calling  for  the  payment  by  the  own- 
ers to  the  contractors  of  a  sum  sufficient  to  cover  the 
cost  of  the  estimating. 

One  of  the  advantages  claimed  is  that  there  Is  no 
"middle  man."  Is  this  an  ad\antage  ?  We  are  en- 
deavoring to  devise  a  scheme  whereby  the  loss  of 
time  and  money  in  the  duplication  of  the  estimating 
can  be  avoided.  We  cannot  eliminate  the  estimating, 
but  we  have  one  man  do  the  work  once,  and 
all  reap  the  benefit.  No  one  expect,?  to  get  .something 
for  nothing,  and  after  all  it  is  hardly  fair  to  say  that 
the  estimating  done  by  the  contractor  is  non-produc- 
tive, for  as  your  correspondent  says,  someone  pays  for 
it  without  knowing  it.  In  other  words  it  is  part  of 
the  contractor's  overhead  expense  which  he  figures  in 
his  contracts.  This,  then,  makes  another  object  which 
we  should  keep  in  mind,  viz.,  the  payment  for  esti- 
mates by  the  right  part}',  but,  we  should  not  a.sk  that 
|)arty  to  pay  several  times  for  the  work,  for  that  is 
what  we  are  endeavoring  to  avoid  ourselves,  and  we 
nuist  not  get  over  our  own  difficulty  by  placing  the 
same  bad  condition  of  affairs  on  to  other  shoulders. 

It  is  without  doubt  a  fact  that  the  work  of  the  man 
who  has  specialized  in  that  particular  branch  of  his 
profession,  is  and  always  will  be,  better  than  the  work 
in  that  particular  branch  done  by  a  man  who  endeav- 
ours to  cover  the  whole  of  the  profession  generally. 
Itxperience  teaches  and  practice  makes  perfect. 
Duplication  of  Work  Eliminated 

Therefore  the  so-called  "middle  man"  is,  in  this 
case,  and  in  my  humble  opinion,  very  essential  to  the 
smooth  working  out  of  this  proposition.  By  having 
him  we  eliminate  the  duplication  of  the  work.  We 
get  a  uniform  and  consistent  bill  of  quantities  from 
every  engineer  and  architect  on  which  to  base  our  ten- 
ders. We  know  exactly  what  we  are  figuring  on  and 
have  no  further  worries  as  to  whether  or  not  we  have 
included  such  and  such  a  thing  in  our  figures.  The 
owner  is  satisfied  that  he  is  paying  for  nothing  further 
than  what  he  is  getting;  he  pays  for  his  own  esti- 
mate only  and  not  someone  else's  as  well  and  it  costs 
him  very  little  more  to  invite  a  dozen  or  two  dozen 
contractors  to  figure  on  the  work,  than  to  only  invite 
one  or  two.  In  many  instances  the  contractor  is  very 
uncertain  as  to  what  is  recpiired,  owing  to  the  vague- 
ness of  the  ]ilans  and  specifications,  therefore  he  adds 
to  the  item  in  his  figures  for  "unforseen  contingen- 
cies." With  a  bill  of  quantities  these  contingencies  are 
reduced  to  a  minimum. 

The  most  serious  feature  of  the  third  method 
seems  to  be  the  sure  result  of  the  architects  and  en- 
gineers limiting  the  number  of  bidders,  which  would 
imnicdiately  create  a  system  of  discrimination  which 
should  be  avoided  above  everything  else. 

Committees  Should  be  Appointed 

Summing  up  then,  the  method  which  scem-~  to  cm- 


body  the  best  features  for  which  we  are  aiming,  and 
al.so  eliminates,  as  far  as  possible,  the  worst  features 
of  the  existing  methods,  appears  to  be  that  of  tHe  (|uan- 
tity  surveyor.  The  co-operation  and  assistance  of  the 
engineers  and  architects  together  with  the  account- 
ants .should  be  earnestly  sought.  Committees  should 
be  api)ointed  by  each  trade  to  investigate  the  possi- 
bility of  adopting  a  standard  for  the  quantity  surveyor 
and  also  for  the  cost  accountant.  These  cVjmniittee.'- 
>h(.nld  report  to  a  general  committee  which  should 
consist  of  contractors,  engineers,  architects  and  ac- 
countants. The  (juantity  surveyors  should  then  be 
asked  to  use  the  Standard  as  revised  and  accepted  bv 
the  general  committee.  A  .standard  form  of  tender 
might  also  be  drawn  up  by  the  committee  which 
should  especially  jjlace  the  bill  of  cpiantities  as  the 
base  on  which  the  tender  is  submitted. 

Indefinite  Plans  Responsible  for  High  Cost 
There  seems  to  be  in  my  mind  .so  much  in  favor 
of  the  quantity  surveying  method  that  it  is  difficult 
to  understand  why  it  has  not  been  in  operation  in  this 
country  ere  this,  especially  as  the  plans  and  specifica- 
tions issued  by  so  many  of  our  architects  and  engin- 
eers frequently  leave  so  much  to  the  imagination  of 
the  contractor.  The  result  is  that  he  puts  a  higher 
price  on  everything  of  which  he  is  doubtful.  Extras 
have  always  been  a  bone  of  contention,  and  much  un- 
necessary friction  caused  thereby.  How  many  con- 
tractors have  found,  to  their  cost,  that  an  error  was 
made  in  their  quantities,  but  who  had  no  redress  un- 
der the  old  cdnditions  ? 

One  has  only  to  observe  the  enormous  diflferences 
which  is  more  often  than  not  the  case  between  the  dif- 
ferent bidders  for  the  same  work.  On  page  193  of 
your  issue  of  26th  Feburary,  is  a  report  of  the  ten- 
ders received  for  the  construction  of  a  concrete  con- 
duit in  Montreal.  The  seven  i)rices  received  ranged 
from  $41,900  up  to  $68,232.  a  diflference  of  $26,332,  or 
more  than  62  per  cent,  of  the  lowest  tender.  This  is 
only  one  of  very  many  such  cases. 

It  may  be  decided  by  the  committee  that  a  nom- 
inal sum  should  be  charged  each  contractor  tendering 
for  the  .supplying  of  the  quantities,  etc.,  but  this  sug- 
gestion, like  all  others,  is  open  to  di.scussion . 


Employees  Entertained 

A  special  evening  was  given  to  the  office  em- 
ployees of  the  Dunlop  Tire  &  Rubber  Goods  Com- 
pany, February  21st,  by  Mr.  J.  Westren,  General  Man- 
ager of  the  Company.  The  gathering,  which  convened 
in  the  company's  head  office  building,  included  not 
only  the  entire  head  office  and  city  branch  stafTs.  but 
rejjresentatives  from  branches  at  Montreal.  Ottawa, 
London  and  Hamilton. 

Cards  and  dancing,  inters])ersed  with  refreshments, 
made  up  the  social  part  of  the  evening.  Mr.  Westren 
made  a  number  of  interesting  announcements — the 
most  interesting,  perhajjs.  to  the  staff  being  one  of  a 
pecuniary  nature,  in  which  all  shared.  He  al.so  spoke 
of  the  broader  field  in  sight  for  the  company  owing 
to  the  new  affiliation  with  the  larger  British  Duniop 
Cf)mpany  by  reason  of  which  they  have  access  to  'he 
methods  and  formulae  of  the  latter  company,  shsring 
in  the  use  of  any  new  patents,  etc.  Mr.  \Vestren  spent 
a  couple  of  months  in  England  during  the  latler  part 
of  last  year,  perfecting  jilans  for  interchange  of  ideas 
between  the  companies. 
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Ontario  Good  Roads  Association  Holds 
|P     17th  Annual  Meeting  in  Toronto 


I 


FOLLOWING  on  the  heels  of  the  Conference  of 
County    Road    Superintendents   and    Eng'ineers 
of  Ontario,  the  Ontario  Good   Roads  Associa- 
tion   opened    the    sessions    of    its    17th    annual 
met  ting  in  the  York  Building,  Toronto,  on  the  after- 
nooir  of  March  5th,  with  a  large  and  representative  at- 
endance.     President  C.  R.  Wheelock,  county  engineer 
f  Peel  county,  in  opening  the  meeting,  referred  to  the 
uspices    of    peace    under    which    this   year's    meeting 
:ook  place,  resulting  in  a  renewed  interest  in  the  "good 
ads'  "  movement  and  a  consequent  inception  of  plans 
r  highway  development  of  a  most  advanced  cliarac- 
r.      Not    only    is    the    desire    to    reconsider    delayed 
activities  a  factor  in  awakening  interest  in  road  pro- 
gress, but  the  need  of  mitigating  the  unemployment 
situation  is  calling  upon   the  various  governments  to 
jnitiate  and   complete   all    the   public   works   possible, 
eluding  aggressive   road-building  programmes.  The 
dications  are  that,  throughout  the  Dominion,  active 
nd  progressive  plans  for  highway  development  arc  in 
iirse  of  preparation.     The  amount  of  traffic,  in  Mr. 
heelock's  o])inion,  is  the  determining  factor  in  se- 
lecting the  type  of  road  to  be  constructed,  inasmuch  as 
e   traffic   density    determines    the    classification    and 
lature  of  the  road.     That  county  has  the  be.st  system 
i  construction  which  takes  this  ]wint  into  considera- 
on  and  builds  the  highways  to  suit  the  traffic.     Mr. 
heelock  commended  the  scheme  of  provincial  sub- 
dies  and  declared  that  the  provincial  highways  were 
e  most  important   links  in  the  provincial  transpor- 
tion.     He  urged  expansion  in  the  building  of  roads 
roughout  Ontario,  inasmuch  as  roads  are  the  meas- 
re  of  a  ])eople's  progressiveness. 

Motor  Truck  Traffic  Must  Be  Considered 

The  effect  of  the  motor  truck  was  the  topic  of  the 

,1k  of  Capt.   L.   E.  Allen,  of  Belleville.     In  the  last 

o  or  three  years,  the  destructive  results  of  motor 

uck  traffic  on  existing  roads  had  been  observed  and 

ey  must  now  be  designed  to  take  this  into  considera- 

lon.    In   planning  the  new   provincial   highways,   the 

ct  should  not  be  lost  sight  of  that  they  will  sustain 

large  volume  of  motor  truck  traffic  and  will  be  es- 

ientially  motor   roads.     If   the   greatest  benefit   is   to 

e  derived  from  the  provincial  highways,  they  should, 

erefore,  be  planned  for  the  motor  truck.    Mr.  Allen 

vored  some  legislation  restricting  the  size  of  trucks 

prevent  destruction  of  roads  incapable  of  carrymg 

'the  traffic. 

1  Ion.  F.  G.  Macdiarmid,  Minister  of  Public  Works, 
made  the  statement  that  the  Federal  Government  m- 
tends  to  set  aside  the  provincial  authorities  with  their 
road-building  programmes.  This  federal  aid  will  re- 
duce the  provincial  and  county  contributions  towards 
jjrovincial  highways.  Highway  work  durnig  the  war 
has  not  been  prosecuted  vigorously,  but  according  to 
the  Minister,  conditions  are  now  different  and  there 
should  be  no  obstacles  to  the  carrying  out  of  a  com- 
rehensive  scheme  of  development.  In  fact,  such  a 
cheme  is  warranted  to-day  by  the  pressing  need  of 


giving  work  to  the  unemployed.  No  better  solution 
to  the  labor  situation  presents  itself  than  the  construc- 
tion of  i)ermanent  highways.  Hon.  Mr.  Macdiarmid 
explained  the  Highways  Department's  real  object  in 
furthering  a  system  of  provincial  highways,  in  order 
that  the  misapprehensions  concerning  the  roads  might 
be  dispelled. 

Stone  and  Gravel  Roads 

The  county  road  superintendent  of  Halton,  J.  G. 
Wilson,  explained  in  a  ])ai)er,  "Stone  and  Gravel  Road 
Construction,"  some  of  the  salient  features  of  roads 
of  this  type.     His  paper  in  abstract  follows: 

"The  use  of  .stone  and  gravel  will  hardly  apply  to 
])rovincial  roads  or  provincial-county  roads,  as  these 
will  be  called  upon  to  carry  a  large  amount  of  heavy 
traffic  and  a  more  permanent  type  of  construction 
will,  therefore,  be  neces.sary.  The  county  roads  in- 
tended as  feeders  to  the  above  mentioned  classes  of 
highway,  will,  no  doubt,  be  largely  constructed  of 
stone  or  gravel.  In  constructing  a  gravel  road,  it 
should  be  under-drained  where  necessary  and  culverts 
placed  at  the  natural  courses  to  carry  the  water  across 
the  road.  The  crown  for  a  single-track  road  should 
be  1-inch  to  the  foot.  Open  ditches  with  sufficient 
outlets  should  be  ])rovided  so  that  water  may  not  re- 
main in  the  ditches  to  soak  underneath  and  injure  the 
road.  This  preliminary  preparation  of  the  road  should 
be  done  one  year  before  the  metal  is  put  on,  in  order 
to  give  it  time  to  become  consolidated.  If  not,  it  should 
be  thoroughly  rolled  to  harden  the  foundation,  as 
good  results  cannot  be  obtained  on  soft  or  yielding 
sub-grade.  Wet  weather  is  a  bad  time  in  which  to 
])uild  a  road.  It  is  important  to  have  the  foundation 
hard  and  dry  during  construction,  as  well  as  in  ser- 
vice. 

Use  of  Bad  Stone  is  Poor  Economy 
"The  quality  of  the  stone  should  be  hard  and  tough 
and  it  is  poor  economy  to  use  a  poor  quality  for  tlie 
sake  of  saving  a  few  cents  a  yard.  Not  less  than  10 
feet  should  be  the  width  of  a  single-track  road,  and 
the  depth  of  the  metal  should  be  determined  by  the 
amount  of  traffic  to  be  taken  and  the  kind  of  soil  on 
which  it  is  built.  F"or  example,  where  the  foundation 
is  of  a  gravelly  nature,  with  good  natural  drainage, 
a  depth  of  8  in.  might  be  sufficient,  but  where  the 
sub-grade  is  heavy  clay,  12  in.  might  be  beitter,  in 
which  case  the  road  should  be  excavated  to  a  depth 
of  6  in.  and  filled  with  coarse  stone,  thoroughly  rolled 
when  dry,  followed  by  a  second  course  oi  lyi  or  2 
in.  -stone.  The  screenings  are  then  put  on,  with  plen- 
ty of  water  to  make  a  slush.  The  water  wagon  should 
have  wide  tires  to  prevent  rutting  the  road. 

"In  constructing  gravel  roads,  length  of  haul  is  a 
big  factor  in  determining  the  cost  and  should  this 
bring  the  cost  up  to  approximately  the  cost  of  stone, 
it  should  never  be  considered.  An  excellent  material 
for  roads  contains  pebbles  up  to  2  in.  with  just  enough 
sand  to  fill  the  voids,  and  if  the  road  is  welUdrained 
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and  a  .sufficient  depth  of  gravel  used,  it  will  stand  up 
under  (jnite  heavy  traffic. 

Requirements  of  Good  Gravel 
"Dirty  gravel  should  'be  avoided ;  while  gravel  with 
an  excessive  amount  of  clay  will  pack  quickly,  mak- 
ing a  good  road  in  dry  weather,  it  will  rut  badly  in 
spring  or  fall.  A  few  stones  are  not  objectionable  if 
the  gravel  is  otherwise  good,  as  they  can  be  raked 
forward  and  placed  under  the  next  load.  A  uniform 
grade  of  gravel  is  recommended. 

Thursday  Afternoon 
The  second  ses.sion  of  the  convention,  on  Thurs- 
day, opened  with  an  address  by  Hon.  Geo.  S.  Henry, 
Minister  of  Agriculture  of  Ontario,  in  which  he  com- 
mended the  unexcelled  .system  of  highways  developed 
by  the  Highways  Department — a  system  which,  he 
declared,  does  not  burden  the  people  with  taxes  or 
cause  unfair  taxation.  Mr.  Henry's  plea  for  good  roads 
extended  to  the  minor  roads  as  well  as  the  thorough- 
fares, and  it  should  be  the  purpose  of  road  builders  to 
construct  all-season  highways.  The  motor  traffic 
had  recon.structed  all  former  ideas  of  proper  designs, 
and  in  Ontario  this  must  not  be  forgotten,  as,  owing 
to  the  agricultural  nature  of  the  province,  the  motor 
car  would  occupy  a  predominant  place. 

Federal  Aid  Secures  National  Co-operation 

The  president  of  the  Dominion  Good  Roads'  As- 
sociation, S.  L.  Squire,  felt  that  the  intention  of  pro- 
viding federal  aid  was  but  the  culmination  of  the 
growing  tendency  to  share  responsibilty.  The  his- 
tory of  road  building  gave  indication  of  the  fact  that 
as  time  went  on,  responsibility  was  changing  from 
indivdual  to  co-operative.  Equalization  has  been  as- 
sured by  progressive  legislation  and  now,  the  institu- 
tion of  federal  aid  is  the  latest  .step  in  this  direction, 
securing  national  co-operation.  Mr.  Squire  believed 
that  a  readjustment  of  provincial  legislation  of  the 
apportionment  of  provincial  contributions  should  be 
arranged  to  take  cognizance  of  federal  aid.  Dominion 
assistance,  in  his  opinion,  should  extend  to  every 
class  of  road  in  the  province  and  not  be  granted  to 
any  one  type  of  highway.  In  applying  aid,  the  federal 
government  will  help  select  the  roads,  but  will  not 
define  the  location.  In  conclusion,  Mr.  Squire  insisted 
that  the  municipalities  should  not  be  criticizing  the 
government,  but  should  act  so  as  to  make  it  easy  for 
the  government  to  give  the  money. 

Road  Mcdntenance 

"Road  maintenance"  was  the  subject  of  a  paper 
by  F.  A.  Senecal,  county  road  superintendent  of  Pres- 
cott  &  Russell.   This  is  abstracted  as  follows: 

"To  my  mind,  an  ideal  or- 
ganization for  road  maintenance 
should  be  prompt,  systematic, 
and  continuous 

This  organization  should  be 
prompt,  because,  when  once  the 
need  of  repairs  becomes  appar- 
ent, no  good  purpose  is  served 
by  delay.  The  longer  the  de- 
lay, the  more  difficult  it  becomes 
to  carry  out  the  work  and  a 
source  of  liability  for  damages 
may  soon  be  developed.  More- 
over, the  action  of  the  water 
Mr.  F.  A.  Senecal,  remaining  in  the  subgrade  soon 
Prescoit  &  Russeu  Go's,      affects  its  firmness  and  will  ul- 


timately flestroy  the  roadbed  entirely.  The  organiza- 
tion for  maintenance  should  be  .systematic,  because 
the  best  results  in  roadwork  are  obtained  only  when 
a  well-planned  system  of  maintenance  is  scrupulous- 
ly adhered  to  and  followed  to  the  letter.  Finally,  it 
should  be  continuous  because  no  organization  can  be 
called  complete  unless  the  various  sections  are  unile<l 
together  under  the  patrol  system,  which  is  generallx 
followed  on  the  county  roads  to-day. 

"There  are  a  few  other  points  which,  I  believe. 
should  always  be  borne  in  mind  by  the  sujjerintendent 
when  laying  out  his  plans  for  heavy  maintenance  work 
on  the  roads.  These  are  the  proper  location  of  tlu 
graded  roadway,  and  also  the  question  of  provjding 
sufficient  drainage  for  the  roadbed.  No  labor  can  be 
emi)loyed  more  profitably  than  on  the  proper  location 
of  the  road,  and,  having  done  this,  on  placing  of  the 
under-drains  wherever  required,  thus  ensuring  a  per- 
fectly dry  roadbed  before  beginning  the  work  of  con- 
structing with  stone.  These  two  points  cannot  be  too 
strongly  emphasized  because  the  conditions  of  the 
soil  and  other  matters  vary  so  much  that  each  wet 
spot  seems  to  present  a  problem  of  its  own.  It  is  al- 
ways desirable  to  have  this  solved  before  attemptin>; 
any  road  construction. 

"The  tools  generally  employed  to  maintain  the 
roads  are  graders  and  drags.  With  proper  handlin.u 
these  tools  render  excellent  service,  but  sometimes 
they  are  useless  in  the  hands  of  an  incompetent  man. 
I  have  heard  the  statement  made  to  me  that  drags 
are  useless  to  maintain  earth  roads.  Upon  investiga- 
tion into  the  matter  I  found  that  they  had  been  exper- 
imented  with   under   most   unfavorable   conditions. 

When  to  Use  a  Drag 

"My  experience  indicates  that  the  proper  time  to 
use  a  drag  on  the  roads  depends  on  two  factors,  t'  i 
wit:  the  nature  of  the  soil,  and  the  traffic  over  the 
road.  An  earth  road  mixed  with  gravel  should  be 
dragged  when  very  wet,  as  also  when  the  traffic  i> 
light  on  any  road.  But,  when  the  traffic  is  consider- 
able it  is  useless  to  drag  it  until  the  earth  has  suffi- 
cient body  to  prevent  cutting  by  the  wheels  of  ve- 
hicles. This  matter,  however,  can  be  easily  adjusted 
by  giving  a  few  trials  with  the  drag  under  the  various 
conditions  of  the  road. 

"There  is  also  another  matter  in  connection  with 
road  maintenance  that  seems  to  be  overlooked  be- 
cause it  does  not  affect  all  the  counties  of  the  pro- 
vince to  the  same  extent,  that  is,  to  the  maintenance 
'Of  winter  or  snow  roads.  In  the  northern  part,  as  alsn 
in  eastern  Ontario,  snow  plows  and  rollers  are  used 
in  many  localities.  Both  have  their  merits,  but  con 
sidering  the  uncertainty  of  the  snowfall  in  some  part> 
of  the  province,  the  ordinary  land  roller  answers  the 
purpose  quite  well.  It  is  much  better  to  begin 
when  there  are  eight  or  ten  inches  of  snow  over  the 
road  and  roll  the  road  after  each  snow  storm  if  the 
best  results  are  to  be  obtained.  If  its  use  is  delave<l 
until  there  is  a  foot  or  two  of  snow  over  the  road  it 
is  practically  useless  to  roll  the  road.  The  action  of 
the  roller  in  packing  down  the  snow  provides  a  smooth 
road,  free  from  "pitch  holes,"  which  are  sometimes 
prevalent  during  winter. 

Co-operation  Adds  to  Success  of  Maintenance 
"In    conclusion,    I    must    say    that    the    success   or 
failure  of  road   maintenance  depends   largely   on   the 
spirit  of  hearty  co-operation  among  all  the  men  con- 
nected with  the  work.    Nothing  should  be  neglected 
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that  will  tend  towards  this  end.  The  superintendent 
should  eiuleavor  to  create  some  emulation  among  his 
foremen  with  the  view  of  obtaining  the  best  results 
for  the  money  expended  by  each  of  them." 

Major  T.  L.  Kennedy  opening  a  discussion  on  this 
paper,  commended  the  maintenance  of  the  old  Roman 
roads  in  England  and  France,  on  which  there  were 
parties  of  only  two  or  three  men  doing  repair  work 
all  the  time.  These  roads  were  kept  in  excellent  shape 
simply  because  no  hole  was  left  unrepaired,  but  was 
attended  to  immediately  upon  its  discovery.  Mr.  Se- 
necal,  replying,  recommended  the  patrol  system  by 
which  repairs  can  be  carried  out  immediately  upon 
the  detection  of  defects  so  that  water  will  not  destroy 
the  foundations  as  well  as  the  surface. 

Resolutions 
The   resolution   committee,   K.   W.    McKay,   chair- 
man, brought  in  a  number  of  questions  about  which 
considerable  discussion  took   place.    Mr.   McKay  felt 
that  legislation  must  be  arranged  with  a  view  to  ob- 
taining equalization  of  opportunity  and  expense.    To 
get   full    equalization   of   etTort   in   townships,   he   felt 
['that  the  property  in  town.ships  should  be  fully  assess- 
ed, and   as   an   example  of   mis-placed   assesment,   he 
.cited  instances  of  property  along  the  Toronto-Ham- 
ilton highway  that  was  assessed  in  1918  for  less  than 
1914,  in  spite  of  increased  values  and  accrued  benefits 
derived  through  the  establishment  of  the  road. 

The    first    resolution    favoring    the    application    of 

provincial    and    federal    aid   for   the   construction   and 

maintenance   of    connecting     links    or    extensions   of 

county   roads   through     Indian   reserves,   was   carried 

unanimously   after   an    explanation   of   the   conditions 

I  by  members  of  one  of  the  Ontario  reserves.    A  reso- 

'lution  urging  that  provincial  aid   towards  the   salary 

fof  township  road  superintendents   be  increased   from 

[25  per  cent.,  as  at  present,  to  40  per  cent.,  was  amend- 

;ed  to  read  50  per  cent.,  and  carried.    The  association 

■sent  a  resolution  of  commendation   to  the  provincial 

Highways   Department,   approving  of   its   policy   and 

:  promising  support. 

Statute  Labor  a  Point  of  Discussion 
That  keen  interest  is  taken  in  the  question  of  sta- 
tue labor  was  manifested  by  the  discussion  that  fol- 
I  lowed  the  placing  before  the  association  of  a  motion 
advocating  its  abolition,  in  the  maintenance  of  roads 
supported  by  public  funds,  substituting  therefor  the 
appointment  of  township  road  superintendents  to 
supervise  repair  work.  Several  members  of  the  asso- 
ciation favored  the  retention  of  statute  labor,  proclaim- 
ing the  good  work  it  had  done  in  the  past  when  pro- 
perly handled  and  systematized  and  under  the  super- 
vision of  efficient  overseers.  Others  advocated  its 
commutation,  chiefly  on  the  grounds  of  its  inefficiency, 
but  many  were  inclined  to  let  legislation  remain  in- 
as  much  as  the  abolition  of  statute  labor  is  now  op- 
I  tional  with  the  townships.  A  close  vote  gave  the  reso- 
llution  a  favorable  majority.  The  Deputy  Minister, 
Mr.  W.  A.  McLean,  was  .satisfied  that  the  system 
worked  well,  but  had  come  into  disrepute  through  the 
selection  of  poor  superintendents. 

One  member  characterized  as  class  legislation  a 
resolution  to  the  effect  that  in  mining  localities  where 
trucks  are  used  for  hauling,  and  are  destructive  to 
.the  highways,  the  province  be  asked  to  build  light 
steam  or  electrically  operated  railroads  along  the 
roads.  After  discussion  this  resolution  was  lost,  al- 
though it  was  pointed  out  that  such  railroads  would 


serve  to  haul  road  building  materials.  The  old-time 
(Question  regarding  the  building  of  entrances  from 
highways  to  farms  was  covered  by  an  unanimous  reso- 
lution asking  that  the  Highways  Department  arrange 
for  the  presentation  of  a  stated  case  to  determine  a 
decision  in  the  matter. 

Further  Resolutions 

An  amendment  to  the  Municipal  Act  was  recom- 
mended in  a  motion  providing  for  the  use  of  private 
property  for  the  diversion  of  water  from  highways. 
The  members  of  the  association  also  advocated  the 
repeal  of  the  legislation  preventing  the  deposit  of  gra- 
vel on  roads  during  winter  months.  Other  resolutions 
that  were  adopted  concerned  the  reduction  of  freight 
rates  to  a  pre-war  basis  and  the  purchase  by  the  High- 
ways Department  of  stone  quarries  or  gravel  pits  to 
supply  materials  to  municipalities  who  cannot  get 
them  readily- 

A  motion  to  ask  the  counties  to  pass  resolutions 
commending  the  system  of  provincial  highways  to 
add  weight  to  the  resolution  passed  by  the  Associa- 
tion, elicited  a  great  deal  of  discussion.  The  attitude 
was  finally  taken  that  such  a  resolution  seemed  to 
apply  undue  force  on  the  counties  and  it  was  with- 
drawn. Severe  ciriticism  was  made  during  the  dis- 
cussion, of  those  who  call  the  provincial  highways, 
speedways,  and  belittle  their  commercial  uses.  The 
use  of  the  fines  from  speeding  on  provincial  high- 
ways for  the  maintenance  of  these  roads  was  advocat- 
ed. 

Major  Kennedy,  speaking  at  the  final  session  of 
the  conference,  mentioned  the  effx^rts  of  the  Eastern 
Ontario  Good  Roads  Association,  -which  had  taken  up 
the  question  of  provincial  county  roads  and  advocated 
the  construction  of  these  by  the  province.  On  behalf 
of  Mr.  Findlay,  past-president  of  that  as.sociation,  Ma- 
jor Kennedy  submitted  a  motion  to  this  effect,  but 
the  concensus  of  opinion  was  that  this  was  a.sking 
the  province  to  do  too  much  and,  further,  would  dis- 
rupt the  provincial  organizatioii  and  the  county's  con- 
struction forces.  In  view  of  the  fact  that  the  Pro- 
vince had  promised  to  do  so  much,  it  was  felt  that 
the  counties  should  assume  some  obligation  and  the 
motion  was  lost. 

Simple  Methods  Solve  Road  Problems 

Mr.  A.  W.  Campbell,  C.E.,  of  Ottawa,  Dominion 
Highway  Commissioner,  declared  that  there  was  no 
sentiment  attached  to  road  building,  but  that  the 
l)roblem  was  a  business  proposition  to  be  settled  in 
a  business-like  way.  For  25  years  he  had  been  preach- 
ing "Good  Roads,"  and  although  there  have  been 
changes  in  road  requirements  and  construction  sys- 
tems in  that  time,  the  same  fundamental  principles  ob- 
tained. There  is,  in  these  pretentious  days,  he  de- 
clared, a  tendency  to  forget  the  simple  methods  of 
solving  a  simple  problem.  No  new  methods  are  needed  : 
the  old  ones  are  applicable  and  these  are  combined 
into  a  simple  formula  which  Mr.  Campbell  stated  as: 
J'lan  wisely,  construct  skillfully,  maintain  diligently. 
His  interest,  Mr.  Campbell  maintained,  is  always  in 
roads — not  provincial  roads,  or  federal  roads,  or  coun- 
ty roads,  but  all  roads ;  for  roads  are  the  life  of  our 
country  and,  but  for  them,  railways  and  waterways 
would  sink  into  insignificance.  He  was  concerned 
with  the  earth  roads  as  much  as  the  best  concrete  road 
and  with  the  back-woods  road  as  much  as  the  trunk 
line. 

Speaking  of  the  promised   federal   assistance,   Mr. 
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Campbell  characterized  it  as  but  a  further  realization 
of  the  need  of  joint  responsibility  and  joint  assistance.' 
The  administration  of  national,  as  of  provincial  aid  is 
just  a  means  of  arrivinj^  at  fair  taxation.  The  estab- 
lishment of  federaf  assistance  does  not  remove  con- 
trol out  of  the  hands  of  the  I'rovince,  nor  does  it  mean 
that  municipalities  are  to  be  any  less  .stringent  in 
their  road-building  programmes.  Interest  must  not 
be  allowed  to  lag  in  the  development  of  roads  and 
side  roads  must  not  be  forgotten  for  the  sake  of  fur- 
thering the  trunk  highways.  After  applying  provm- 
cial  and  federal  aid,  there  are  still  240,000  miles  of 
road  in  the  country  to  be  handled  by  the  municipali- 
ties without  assistance,  and  this  will  always  keep  the 
problem  alive.  In  administerhig  the  national  funds, 
Mr.  Campbell  emphasized  the  fact  that  no  money 
would  be  wasted  and  no  municipality  need  apply  for 
assistance  to  build  a  surface  if  the  foundation  were 
poor.  The  Federal  Government  will  contribute  to- 
wards the  construction  of  a  good  foundation  as  a  first 
essential,  but  will  not  tolerate  poor  methods  of  road 
building. 

Dr.  Riddel,  of  the  Labor  Bureau,  had  a  few  words 
to  say  of  the  labor  situation,  the  government's  share 
in  the  solution  of  the  difficulties  and  the  \aluc  of  giv- 
ing employment  by  road-building. 


Stratford  Builders'  Exchange 

Messrs.  T.  R.  Wright,  secretary-treasurer  of  the 
Provincial  Builders'  and  Sup])ly  Association,  and  E. 
R.  Dennis,  of  London,  were  invited  last  week  to  ad- 
dress an  open  meeting  held  by  the  Builders'  hlxchange 
of  Stratford,  Ont.,  in  the  city  hall  of  that  city,  on 
Thursday  evening,  March  6th,  which  was  attended 
by  a  large  number  of  builders  and  contractors,  as 
well  as  many  other  citizens,  including  acting  Mayor 
Stevenson,  the  principals  of  the   Normal   School   and 


cific  instances  in  which  it  was  proving  of  detinite  b( 
nefit  to  the  building  interests  of   the   Province. 

Acting  Mayor  Stevenson,   in  a  brief  address,  n 
ferred  to  the  interest  shown  by  the  builders  of  Strat 
ford  in  all  matters  relative  to  the  ])rocess  of  thf  city, 
and  also  s])oke  of  i)rescnt  widesjjread  interest  in   v'l 
cational  training,  and  the  desire  in  many  quarters  t' 
extend  Stratford's  facilities  for  technical  education. 

Mr.  E.  R.  Dennis  gave  a  half  hour's  address  on 
the  relation  of  the  technical  school  to  the  training  of 
a])prentices  in  the  industries.  He  advocated  more  lib- 
eral government  grants  to  technical  schools,  a  na- 
tional sytsem  of  uniform  education  for  all  the  Pro- 
vinces, and  the  part-time  method  of  training  appren- 
tices, the  factory  and  school  co-o])erating  in  the  de- 
velopment of  the  boy.  He  declared  that  a  return  to 
the  apprenticeship  system  on  modern  ideals  was  an 
urgent  necessity. 

In  the  ensuing  discussion,  interesting  contribu- 
tions were  made  by  Mr.  J.  J.  Mason,  manager  of  the 
Globe  Werneckie  Co.,  J'rincipal  Mayberry  of  the  Col- 
legiate Institute,  President  Semple  of  the  Trades  and 
Labor  Council,  Mr.  R.   G.  Marson  and  others. 

President    Lillow   of   the   Stratford    Builders'    l.\ 
change.  ])resided,  and  introduced  the  speakers. 


Mr.  T.  R.  Wright,  Secty.-Treas.  of  Provincial 
Builders  and  Supply  Association 

the  Collegiate  Institute,  the  president  of  the  Trades 
and  Labor  Council,  and  members  of  the  City  Coun- 
cil, and  other  municipal  bodies. 

Mr.  Wright    addressed  the  meeting  on  the  work 
the  association  was  doing,  and  referred  to  many  spe- 


New  Construction  Company 

A.\'I''.W  construction  company  has  been  formed 
in  Toronto,  known  as  the  Carswell  Construc- 
tion Company,  with  ofifices  at  58  Wellington 
St.  East.  The  personnel  consists  of  Messrs. 
j.  1).  Carswell.  J.  R.  llagelin  and  Geo.  E.  Wishart. 
-Mr.  Carswell  has  for  some  time  past  been  chief  en- 
gineer on  construction  work  for  the  .\viation  Dejiart- 
ment  of  the  Imperial  Munitions  Board.  Previously  he 
represented  Messrs.  Ross  &  MacDonald.  architects, 
in  Ontario,  during  which  time  he  was  responsible  for 
many  of  the  large  buildings  in  this  district,  including 
the  Union  Station.  Royal  Bank  Building,  Central 
Technical  School.  Toronto  .Arena,  etc.  Mr.  Wishart 
was  formerly  auditor  with  the  Toronto  General  Trusts 
Corporation,  and  later  secretary  of  the  Muniticnis 
Hoard,  .\viation  Department.  He  will  be  in  charge 
of  the  financial  end  of  the  company.  Mr.  Hagelin,  who 
was  formerly  chief  assistant  engineer  with  the  .Avia- 
tion De])artment,  will  be  in  charge  of  the  outside  work. 
Mr.  Hagelin  is  an  expert  (ju  reinforced  and  mass  con- 
crete work  in  the  United  States  and  Canada.  Before 
joining  the  Munitions  Board  Construction  Depart- 
ment he  was  sui)erintendent  for  the  C.  P.  R.  on  the 
Windsor  Street  terminals,  Montreal.  The  company 
would  .seem  to  have  a  bright  future.  They  have  al- 
already  started  operations  on  the  construction  of  the 
large  I'>azee  building  and  an  addition  to  the  office 
buildings  and  warolinu-^es  of  Gunns  Limited  in  West 
Toronto. 
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Recent  Incorporations 

Suburban  Water,  Limited,  liead  office  Monirral. 
stock  $600,000. 

International    Engineering    Corporations,    Limited, 
office  Toronto,  capital  $7.50.000. 

The  Kingdon  Mining  Snieltini;  iV  .Mig.  to.   I.iiniiril. 
oflke  Montreal,  capital  $7,50,000. 

The  Border  Cities  Improvement  Company,  Limited, 
head  office  Windsor,  Ont.,  capital  $15,000.  .\uthnrizcd  to 
carry  on  real  estate  and  contracting  business 
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Ontario's    Highway     Organization 


■By  C.  R.    Wheelock,  C.E. 


THE  first  highway  leg'ishition  of  Upper  Canada 
enacted    in    1793,   authorized    Justices    of    the 
Peace  to  be  highway  commissioners  with  over- 
seers elected  at  parish  meetings,  who  were  un- 
der  iirders   from   the   commissioners   to   repair   roads, 
i)ridgcs  and  streets.     It  was  also  their  duty  to  see  that 
landowners  fulfilled  what  had  been  known  in  England 
as  "statute  duty."    This  was  the  beginning  of  what  is 
generally  known  as  "statute  labour"  and  under  this 
.system,  the  most  of  the' roads  providing  transportation 
for  the  early  settlers  were  built  and  maintained.     The 
'  Statute  Labor  Law  provided  a  means  of  opening  up 
fethe  original   roads  of  this  country  when   money  was 
[scarce  and  settlers  few  and  far  between,  and,  although 
fit  was  not  without  its  limitations,  it  solved  most  of  the 
[problems  of  land  transportation  for  the  greater  part 
|0f  last  century.     But  the  foad  laws  were  suitable  and 
\vorked  out  more  or  less  satisfactory  in  the  Province 
lof  Up])er  Canada  in   the   nineteenth   century  are   not 
[suitable  for  the  twentieth  century  conditions  now  sur- 
Irounding   transportation    in   the    Province   of   Ontario. 
B"he  statute  labor  .system  has  outgrown  its  usefulness. 
Township  councils  have  been  slow  to  acknovvlege  the 
klisadvantages    of    this    system    for    present-day    road 
)uilding.  and  still  cling  to  it  at  the  sacrifice  of  good 
roads  and  economy,  but  many  townships  now  apprec- 
iate the  advantages  of  the  later  .systems  and  as  a  con- 
sequence statute  labor  has  been  abolished  in  one  hun- 
Ired  of  the  most  prosperous  townships  in  the  province. 
In  fifty  of  these,  road  overseers  have  been  appointed 
^o  take  charge  of  the  roads,  as  provided  by  the  On- 
tario Highways  Act,  and  twenty-five  per  cent  of  the 
salaries  of  such  overseers  is  paid  by  the  government. 

Toll   Roads 

Tlie  old  system  in  vogue  had  not  been  able  to  keep 
aace  with  the  need  for  well-lniilt  post  roads  and  about 
the  year  1830,  to  meet  this  problem,  toll  companies 
/ere  formed  to  finance  this  work.  Thus  the  day  of  the 
toll-bridge  and  toll-road  was  ushered  in.  During  the 
lext  twenty-five  years  many  toll-bridges  and  ton- 
toads  were  built.  As  toll  companies  whose  duty  it  was 
to  maintain  the  roads  were  more  inclined  to  pay  divi- 
lends  than  to  s])end  the  money  in  making  necessary 
repairs,  nothing  was  laid  out  on  the  roads  that  could 
30t  be  avoided. 

In  1874,  county  councils  were  authorized  to  take 
Jver  township  roads  with  exclusive  jurisdiction  over 
|hem.  Municipal  councils  could  take  toll  to  defray  the 
expenses  of  building  or  repairing  plank,  macadam  or 
jravel  roads.  In  1889,  an  Act  was  passed  to  facilitate 
^hc  purchase  of  toll-roads  by  municipalities.  On  roads 
Bo  purchased  all  tolls  were  abolished,  and  the  roads 
laintained  I)y  the  county.  But  until  the  Highway  Im- 
jrovement  Act  was  passed  in  1901  there  had  been  no 
{satisfactory  solution  of  the  toll-road  question,  and  a 
lumber  of  these  roads  were  still  in  the  hands. of  pri- 
i^ate  companies,  but  have  since  been  embodied  in  the 
county  road  system  assumed  under  this  Act. 

To  meet  the  changing  conditions  and  demands  of 
the  people  the  Highway  Improvement  Act  was  amend- 
isd  from  time  to  time  and  was  supplemented  by  the  On- 
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tario  Highways  Act  in  1915  and  the  Provincial  High- 
way Act  in  1917.  This  covers  highway  legislation  up 
to  date  but  it  has  been  announced  that  further  legisla- 
tion will  be  considered  at  the  present  session  of  the 
legislature,  and  that  the  long  deferred  bill  providing 
federal  aid  for  highways  will  be  submitted  at  the  pres- 
ent session  of  the  Dominion  parliament. 

Ontario's  highway  laws  provide  for  a  classification 
of  the  roads  according  to  the  traffic  they  have  to  carry, 
and  this  classification  forms  the  basis  for  government 
aid.  The  required  classification  as  described  in  a  re- 
cent annual  report  of  the  Deputy  Minister  of  High- 
ways, is  as  follows: 

Provincial  Highways 

A  system  of  Provincial  Highways  has  been  author- 
ized by  the  Provincial  Highway  Act  of  1917,  with  a 
view  to  the  construction  and  maintenance,  under  the 
Highways  Department,  of  leading  highways  through- 
out the  Province.  A  highway  from  east  to  west  across 
the  Province  would  be  the  main  artery  of  such  a  sys- 
tem, with  suitable  connecting  branches  leading  to  im- 
portant terminal  points. 

The  Act  authorizes  the  Provincial  Highways  De- 
partment to  take  over  any  public  highway  as  a  pro- 
vincial highway  and  be  responsible  for  its  proper  con- 
struction and  maintenance.  For  this  purpose  the  De- 
partment has  the  usual  powers  of  municipal  corpora- 
tion to  widen  or  deviate  the  road  allowance,  procure 
material  for  construction,  purchase  machinery,  and  in 
general  to  control  the  use  of  the  highway  under  the 
usual  responsibilities  placed  upon  municipalities. 

Adjacent  to  cities  the  cost  is  borne  in  the  propor- 
tion of  40  per  cent  by  the  province,  30  per  cent  by  the 
city,  and  30  per  cent  by  the  municipality  through 
vvhich  the  road  passes.  Outside  of  the  suburban  sec- 
tion, the  province  assumes  the  portion  levied  on  the 
city,  thereby  paying  70  per  cent  and  the  local  munici- 
pality 30  per  cent.  In  the  case  of  bridges,  the  local 
municipality  pays  60  per  cent  and  the  province  pays 
the  balance.  In  cases  where  a  special  type  of  pave- 
ment is  desired  by  a  locality,  provision  is  made  for 
levying  any  excess  part  of  the  cost  on  a  frontage  basis. 

All  costs  of  surveys,  the  ])urchase  of  machinery, 
plant  and  equipment,  land  for  widening  or  deviating, 
general  overhead  and  staff  expenses  are  to  be  borne 
entirely  by  the  province.  Thus  the  local  municipalities 
will  in  effect,  be  required  to  pay  less  than  30  per  cent 
of  the  total  cost. 

Cost  Basis 

A  fundamental  basis  upon  which  the  cost  is  dis- 
tributed is  that  each  local  community  should  be  re- 
quired to  pay  for  a  road  suited  to  local  requirements. 
It  is  unfair  to  the  rest  of  the  province  to  levy  less  than 
that  amount.  It  is  unfair  to  the  local  municipality  to 
require  ii  to  pay  the  entire  cost  of  a  road  carrying  an 
excessive  amount  of  through  traffic.  The  difference 
between  the  cost  of  a  road  suited  to  local  requirements, 
and  one  of  a  character  suited  to  the  traffic  of  a  main 
road,  is  therefore  to  be  levied  upon  cities  immediately 
served,  or  is  to  be  met  by  the  provincial  from  the  reve- 
nue from  motor  vehicles. 

Provision  is  made  under  the  Ontario  Highways 
Act,  that  a  city  may  co-operate  with  the  county  coun- 


2B2 


THE   CONTRACT   RECORD 


March  10,  I'.iU 


eil  ill  iiiiprovinj:^  tlu'  Icadiiijj:  county  roads  adjacent  to 
tin;  city,  and  tlierchy  obtain  a  more  substantial  type 
of  construction  for  such  suburban  roads. 

A  commission  is  appointed  to  determine  the  roads 
and  the  lenjjth  of  each  adjacent  to  the  city  to  which 
the  city  would  contribute.  For  construction,  the  pro- 
vince contributes  40  per  cent  and  the  county  and  city 
M)  per  cent;  for  maintenance  and  repair  the  province 
20  per  cent  and  the  county  and  city  divide  the  remain- 
der e(|ually  between  them. 

The  section  of  county  road  desifji'nated  as  "suburb- 
an" remains  a  county  road  for  which  tlie  county  is  re- 
sponsible; the  work  of  construction  and  maintenance 
to  be  carried  on  under  the  county  road  superintendent, 
l)Ut  subject  to  the  instructions  of  the  special  commis- 
sion. 

Provincial  County  Roads 

Co-operative  with  Provincial  Highways,  but  under 
county  control,  certain  roads  may  be  designated  by  the 
lligluvays  Department  as  "provincial  county  roads." 
To  such  roads  the  province  will  contribute  60  per  cent 
of  the  cost  of  construction  and  maintenance.  These 
roads  are  intended  to  enable  the  more  equitable  main- 
tenance of  certain  county  roads,  carrying  a  consider- 
able ])ortion  of  through  trafific,  but  which  the  county 
may  efificiently  maintain,  and  which  are  not  of  suffic- 
ient importance  to  be  classed  as  provincial,  or  which 
it  is  not  desirable,  or  expedient,  for  the  province  to  as- 
sume as  provincial  highways.  They  continue  to  be 
county  roads,  but  because  of  heavy  through  trafific, 
will  receive  an  increased  subsidy.  In  general,  they 
will  form  branches  of  the  provincial  highway  system, 
joining  up  cities  and  other  important  terminal  points 
of  trafific.  They  constitute  an  intermediate  link  be- 
tween the  provincial  and  county  road  systems,  and 
may  be  subject  to  special  regulation. 

County  and  Township  Roads 

County  roads  are  essentially  the  market  road — the 
farmer.s'  roads.  They  radiate  from  market  towns  and 
shipping  ])oints,  and  meet  the  needs  of  accumulated 
farm  trafific.  The  aiding  of  these  market  roads  by  the 
])rovince  is  an  effective  means  of  assisting  townships 
in  their  road  improvement,  in  that  township  councils 
are  thereby  relieved  from  the  burden  of  their  most  ex- 
pensive roads,  and  can  devote  their  energies  to  the 
improvement  of  less  travelled  roads,  comparatively 
inexpensive  to  maintain.  County  roads  are  aided  to 
the  extent  of  40  per  cent  for  construction  and  20  per 
cent  for  maintenance. 

Township  roads  consisting  of  roads  provided  to 
carry  the  ordinary  local  trafific  of  a  township  are  entire- 
ly under  the  jurisdiction  of  the  township  council. 

Township  councils  have  authority  to  pass  by-laws 
to  commute  or  abolish  statute  labor ;  about  one-quar- 
ter of  the  townships  have  done  so  and  the  number  is 
steadily  increasing. 

The  highways  department  is  encouraging  all  town- 
ships to  place  their  road  expenditure  in  charge  of  a 
])crmanent  road  superintendent,  or  foreman .  and  to 
this  end  will  pay  (under  the  Ontario  Highway  Act, 
1915)  one-cpiarter  of  tlie  salary  of  such  official',  tlie  pro- 
vincial grant  not  to  exceed  $150.00  annually. 

Type  of  Construction  Depends  on  Traffic 

All  roads  receiving  government  aid  must  be  built 
;uid  maintained  up  to  the  standards  required  by  the 
regulations  of  the  Highways  Department.  Tlie  broad 
principal  is  laid  down  that  the  type  of  road  must  be 
suitable  for  the  traffic  it  will  have  to  carry,  but  the  se- 


lection of  the  particular  type  to  be  used  on  any  road 
is  left  to  the  municipality,  subject  to  the  aj)proval  of 
the  department.  All  construction  work  from  the  foun- 
dation to  the  surfacing  of  the  road,  must  be  intelligent- 
ly designed  in  accordance  with  correct  j)rinciples  of 
road  building,  and  the  work  carried  out  in  a  systematic 
manner.  Plans  and  specifications  for  the  improvement 
(jf  iMovincial  county  roads  must  be  ai)proved  by  the  dc- 
Ijartment  before  work  is  commenced. 

The  road  organization  of  Ontario  is  centralized  in 
the  De[)artmcnt  of  Pul)lic  Highways,  under  the  Minis- 
ter of  i'ublic  Works  and  Highways,  and  is  in  charge 
of  a  Deputy  Minister,  Chief  Engineer  and  staff.  This 
department  has  the  complete  jurisdiction  over  pro- 
vincial highways,  and  has  the  administration  of  the 
Acts  which  provide  for  subsidies  to  suburban  and 
county  roads.  This  ])uts  into  the  hands  of  the  depart- 
ment sufficient  control  to  assure  the  uniformity  and 
cooperation  so  necessary  in  building  up  a  provincial 
system  of  roads. 

Road  Superintendents 

A  road  superintendent  is  appointed  by  the  council 
of  each  county,  who  takes  charge  of  all  the  work  in 
connection  with  the  county  roads  system.  He  is  an 
officer  of  the  county  council  but  nuist  carry  out  the 
regulations  of  the  de])artment  of  highways  and  in  re- 
si)ect  to  this  the  council  must  not  interfere. 

The  success  or  failure  of  a  county  roads  system  de- 
pends to  a  great  extent  on  the  selection  of  a  capable 
road  superintendent,  inasmuch  as  the  county  organiza- 
tion for  carrying  on  the  work  of  construction  and 
maintenance  is  entirely  in  his  hands.  The  superinten- 
dent who  thoroughly  understands  all  the  different 
])hases  of  his  work  will  soon  gain  the  confidence  of 
the  county  council  and  will  be  consulted  by  them  as 
an  authority  on  all  road  matters.  He  is  then  in  a  po- 
sition to  suggest  and  direct  the  policy  of  the  council 
along  lines  that  assure  the  best  results.  On  the  other 
hand  if  road  matters  arc  left  entirely  to  the  initiative 
of  the  councils  the  ])olicy  will  change  yearly  lis  the 
councils  change,  resulting  in  much  confusion  in  carry- 
ing on  the  work. 

The  fact  that  Ontario's  highway  organization  is 
centralized  in  one  head  with  sufficient  control  of  all 
main  roads,  makes  it  possible  to  have  that  uniformity 
of  construction  and  co-operation  of  municipalities  that 
will  create  a  connected  system  of  roads  provincial- 
wide.  The  ordinary  county  roads  when  completed 
will  form  an  excellent  system  of  local  market  roads 
located  in  every  part  of  the  province.  The  provincial 
county  roads  will  link  up  all  county  systems  and  pro- 
vide for  through  traffic.  They  will  merge  all  county 
roads  into  one  connected  system  reaching  every  coun- 
ty and  town  in  the  province.  The  provincial  highways 
will  link  up  large  cities  and  important  terminal  points, 
will  ])rovide  for  the  heaviest  class  of  intcr-city  and  long 
distance  traffic,  and  form  the  last  link  in  a  .splendid 
]»rovincial  .system  of  roads. 


The  Southern  Canada  Power  Co.  has  comi)leted  the 
construction  of  its  new  dam  and  power  house  at  Drum- 
mondville,  P.Q.,  and  is  now  installing  the  electrical  ; 
equi])inent.  The  dam,  of  concrete,  is  1700  feet  long,  j 
of  which  1.440  ft.  is  an  overflow  section.  The  power  ( 
house  and  transformer  house  arc  of  concrete:  the  for-  , 
mer  is  71  x  «>  ft.  and  the  latter  .^7  x  100  ft.  The  con- 
tr.iotors  arc  Messrs.  Morrow  &  Kcatty^  I-td.,  Peter- 
borough, Ont. 
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Steel  Industry  the  Barometer 
1^  of  Trade 
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""«■"«■  TIRJ-:  Nails  and  Kindred  Products,"  was  the 
subject  of  an  interesting  address  given  by 
Mr.    F.   H.   \Vhitton,  general   manager   of 
Steel  Com])any  of  Canada,  Hamilton,  be- 
fore the  Hamilton  Convention  of  the  Ontario  Retail 
Hardware  Association. 

Referring  to  the  steel  business,  Mr.  Whitton  said : 
In  times  of  peace,  conditions  in  the  industry  have 
been  called  "The  Barometer  of  Trade,"  and  when  you 
add  the  insatiable  demand  for  the  war  that  has  occup- 
ied us  during  the  past  four  years  it  reaches  a  place  of 
|jmportancc  held  by  no  other  commodity. 

The  wisdom  of  building  up  and  owning  a  steel  in- 
lustry  in  Canada  was  demonstrated  beyond  contra- 
diction when  within  just  a  few  months  of  war  being 
leclared,  the  steel  plants  of  this  country  had  without 
lesitation  plunged  into  what  was  to  them  a  hitherto 
luiexplored  field,  and  produced  successfully  munition 
steel  in  large  quantities  and  of  a  quality  that  has  from 
khat  date  to  this  not  been  surpassed  on  this  continent 
jr  in  all  Europe.  This  country's  accomplishment  in 
lat  line  has  received  from  all  qualified  quarters  at 
iorne  and  abroad  the  highest  commendation  and  the 
Service  the  Canadian  steel  companies  have  rendered  in 
lliis  war  has  many  times  repaid  to  its  citizens,  the 
fother  Country,  our  sister  Dominions  and  our  Allies 
ill  the  money  that  has  been  spent  since  its  inception, 
its  upbuilding. 

It  may  be  of  interest  to  give  you  a  little  information 
In  regard  to  the  changed  conditions  brought  about  by 
(he  war. 

Great  Britain  entered  the  war  with  about  seven  and 

half  million  tons  of  steel.    To-day  her  capacity  is  ten 

j)r  eleven.     A  material   portion   of  this   increase  was 

Ipecial  for  war  needs  and  a  considerable  percentage  of 

It  may  not  be  continued  as  suitable  or  economical  for 

Commercial  purposes.    On  the  other  hand,  there  is  no 

juestion  she  has  learned  the  value  of  being  more  self 

Contained    and    will    manufacture    a    large    portion    of 

I'hat  she  hitherto  bought  from  Germany. 

Germany's   Production 

Germany's  production  of  steel  in  1913  was  eighteen 
illion  net  tons,  a  capacity  in  some  years  40  per  cent 
greater  than  her  own  domestic  demands,  and  for  this 
Surplus  she  created  export  markets  at  prices  below 
actual  or  natural  costs  of  production  by  granting  sub- 
sidies in  the  shape  of  preferential  railway  rates,  ex- 
port bounties  contributed  by  all  engaged  in  making 
Ihe  article  from  the  ore  down  to  the  finished  product, 
government  shipping  aid  to  carry  the  goods  to  desti- 
ition  and  finally  banking  assistance  by  advancing  the 
lash  promptly  to  the  manufacturer  against  shipping 
pocuments,  assuming  any  credit  as  to  time  given  the 
nirchaser  and  the  collection  of  the  account.  Incident- 
ally I  might  mention  labor  also  has  accepted  less 
Images  on  goods  made  for  export. 

This  will  enable  you  to  understand  why  German 
foods  were  so  attractive  in  price  and  the  extent  to 
i'hicli  all  purchasers  of  German  goods  exported,  con- 
|ributed  to  the  upbuilding  of  German  manufacturing. 

Germany's  prominent  advance  into  the  iron  and 
steel  business  was  due  to  the  acquisition  of  the  coal 
properties  gained  in  the  war  of  1812  and  the  ore  prop- 


erties when  Alsace  and  Lorraine  were  ceded  in  1871. 
During  the  present  war  Germany  seized  last  year, 
a  large  portion,  nearly  nine-tenths,  of  all  French  de- 
posits of  ore  and  in  addition  95  blast  furnaces. 

Marvellous  Results 

The  increased  production  of  steel  in  Canada  as  out- 
lined is  representative  of  a  great  many  other  goods 
manufactured  in  Canada.  When  the  call  came  to  pro- 
duce we  accomplished  somewhat  marvellous  results. 
More  headway  was  made  in  four  years,  due  to  the 
necessity  of  war,  than  might  have  taken  place  in  a 
much  longer  period  under  peace  conditions.  These 
iridustries  are  an  asset  to  this  country  and  every  citizen 
a  shareholder,  either  by  direct  or  indirect  interest,  and 
you  as  distributors  of  the  goods,  together  with  we 
manufacturers  representing  the  makers  of  them,  are 
in  reality  the.  Board  of  Directors,  who  must  devise  a 
means  of  operating  them  in  the  interest  of  Canada. 

Let  us  scan  the  field  of  our  operations. 

Fundamentally  our  basis  is  sound.  We  have  a 
wonderful  future  before  us  to  develop  this  great  heri- 
tage of  territory — rich  in  natural  products  of  the  mine, 
forest  and  waters — a  soil  capable  of  creating  a  great 
harvest  of  wealth — a  climate  that  produces  both  vigor- 
ous crops  and  manhood — an  intelligent,  peaceful  and 
contented  peo])le. 

Buy  Canadian  Made  Goods 

Ottawa  has  arranged  large  orders  for  rails,  track 
fastenings,  locomotives  and  cars  for  the  several  Can- 
adian railways.  Large  expenditures  are  contemplated 
for  public  works,  good  roads  and  similar  work  and  the 
question  now  arises,  "What  are  both  the  Canadian . 
Manufacturers  and  Wholesale  and  Retail  Distributors 
Going  to  Do?"  Are  they  going  to  buy  Canadian  made 
goods,  which  will  employ  Canadian  labor  and  keep 
their  money  in  Canada  to  further  circulate  and  pro- 
duce new  business,  or  are  they  going  to  continue  to 
import  foreign  goods  and  help  to  give  employment  to 
the  labor  and  manufacturing  plants  of  some  other 
country?  We  can  well  afiford  to  eliminate  any  discus- 
sion of  what  has  been  done  in  the  past,  or  why.  What- 
ever the  cause,  the  bald,  naked  necessity  of  the  present 
to  give  employment  to  the  citizens  of  this  country  and 
our  presently  returning  soldiers,  in  short  our  "Com- 
mercial Self  Preservation"  calls  on  us,  without  admit- 
ting the  possibility  of  any  other  decision,  to  buy  and 
handle  goods  made  in  this  country  to  the  limit  of  every 
man  and  woman's  power,  and  you  gentlemen  should 
unreservedly  pledge  yourselves  to  this  policy  during 
this  conference.  Place  your  decision  on  record  and  ad- 
vertise it  from  one  end  of  the  country  to  the  other  as 
an  example  for  others  to  follow. 


Correction 

In  Mr.  Geo.  Hogarth's  paper  on  "Road  Founda- 
tions, Drainage  and  Culverts,"  appearing  in  the  March 
5th  issue  of  the  Contract  Record,  on  page  198,  the  mix 
of  concrete  used  as  a  foundation  for  city  pavements  is 
given  as  one  part  cement,  two  parts  sand  and  five 
parts  crushed  stone. 

Mr.  Hogarth  writes  that  the  usual  mix  used  for 
this  purpose  is  onfe  part  cement,  three  parts  sand  and 
six  parts  crushed  stone. 


The  Three  Rivers  Construction  Co.,  Ltd.,  has  been 
incori)oratcd  with  a  capital  stock  of  $50,000,  to  carry 
on  business  as  general  contractors  at  Three  Rivers. 
P.  Q. 
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Mineral  Production  in  Canada  for  1918 


TilE  Mines  Branch,  Department  of  Mines,  has 
just  recently  issued  a  I'reliniinary  Report  of 
the  Mineral  Production  of  Canada  during  the 
Calendar  Year  1918.  This  rejjort  has  been  pre- 
pared by  John  McLeish,  B.A.,  chief  of  the  Division  of 
Mineral  Resources  and  Statistics,  and  contains  a  con- 
siderable amount  of  valuable  information.  Wc  are 
therefore  making  a  brief  ab.stract  of  it  in  the  following 
])aragraphs,  including  such  information  as  is  of  partic- 
ular interest  to  our  readers: 

The  total  value  of  the  metal  and  mineral  ])roduc- 
tion  in  1918  was  $210,204,970.  Compared  -with  the  pro- 
duction in  1917,  valued  at  $189,646,821,  an  increase  of 
$20,558,149,  or  10.8  per  cent.,  is  shown,  while  compared 
with  the  production  in  1913,  valued  at  $145,634,812, 
there  is  .shown  an  increase  of  $64,570,158,  or  44.,'5  per 
cent. 

While,  during  the  past  three  years,  greatly  increa.s- 
ed  prices  of  metals  and  mineral  products  have  contri- 
buted in  large  measure  toward  increasing  the  total 
value  of  the  mineral  production,  it  is  satisfactory  to 
note  that  out  of  about  45  items,  or  products,  included 
in  the  mineral  record,  treating  clay  products  and  stone 
cpiarries  each  as  a  single  item,  no  less  than  eighteen 
])roducts  have  reached  their  highest  production  in  ac- 
tual quantity  in  1918  or  1917. 

The  production  of  cement,  clay  products,  stone 
quarries  and  other  materials  of  construction  was,  as 
compared  with  maximum  production  before  the  war, 
reduced  almost  one-half  because  of  the  enforced  ces- 
sation of  building  activity,  whereas  the  production  of 
metals  and  of  various  non-metals  and   fuels,  most  of 


which  entered  either  directly  or  indirectly  into  war's 
re(|uirements,  was  greatly  increased. 

Com])aring  broadly  the  production  during  the  past 
two  years,  it  will  be  noted  that  more  than  half  the 
total  increase  has  been  due  to  tlie  higher  prices  obtain- 
ed for  coal,  and  a  considerable  pro])ortif)n  of  the  bal- 
ance of  the  increase  to  higher  prices  of  silver,  cobalt, 
and  asbestos,  though  each  of  these  products,  with  the 
exception  of  silver,  was  also  produrerl  in  greater  fpian- 
tity  than  in  the  previous  year. 

The  metal  jModuction  in  1918  was  valued  at  $11.\- 
563.111,  an  increase  of  $7,107,964,  or  6.7  per  cent. 

The  metals,  cobalt,  lead,  molybdenum,  nickel,  sil- 
ver and  zinc  all  show  increases  in  production.     Gold 
and  silver  were  less  in  quantity  than  in  1917  by  very 
small  percentages,  while  in  total  value,  gold  anf!  mp 
l)er  also  exhibited  a  decline. 

The  total  value  of  the  non-metallic  i)roduclion,  in- 
cluding clav  and  tpiarrv  ])roducts,  in  1918.  was  $96,- 
641,859,  as  compared  with  $83,191,674  in  1917,  showing 
;mi  increase  of  $13,450,185,  or  16.2  per  cent.  Exluding 
clay  and  stone  quarry  products,  an  increased  produc- 
tion of  which  was  hardly  expected,  almost  every  pro- 
duct on  the  list  was  obtained  in  greater  <|uantity  and 
value  than  during  1917.  The  ])rincipal  exceptions  were 
natural  gas,  nnca,  gypsum  and  graphite. 

The  table  herewith  shows  the  comparative  mineral 
production  by  provinces  for  the  years  1917  and  1918. 

Below  is  a  tabulation  of  structural  materials  and 
clay  products,  and  other  materials  which  are  used  to 
some  extent  in  the  building  industries,  showing  the 
quantity  and  value  of  production  for  1918  and  the  in- 
crease or  dccrease^compared  with  the  ])revious  year: 


structural  Materials  and  Clay  Products  Quantity  Value 

Cement,   Portland    Brls.  3,591,481       $7.070..')0;! 

Clay  Products  ($4,599,835) 

Brick,   common No.  171,931,837         l,91.-..490 

Brick,  pressed No.  38,317,751           620,311 

Brick,  moulded  and  ornamental;  terra  cotta  43,442 

Fireproofing Tons  37,912            334.587 

Hollow  Building  Blocks No.  43,087 

Kaolin Tons  863             19,399 

Pottery 131,242 

Refractories;  fire  clay,  etc 397,458 

Sewerpipe 699.784 

Tile    drain '■ No.  19,616,361            499.13.^) 

Lime'                                           Bus.  6,370,666          1.856,819 

Sand-lime  brick No,  16.824,858  31.3,680 

Sand   and   gravel    (not   cofriplete) Tons  5,685,334        1,786.538 

Slate Sq.  933                5,134 

Stone  ($3.873,175)— 

Granite 045,8.50 

LiiTiestone 2,134.383 

Sandstone 93,042 

Total  structural   materials  and  clay  products  18,411,664 

Other  Material  Used  in   Building  Industries — 

Copper,  value  at  34.638  cents  per  lb.  Tons,  118,415,829        39.16;'.450 

Iron,  pig,   from   Canadian   Ore    ..    ..  Tons.  47,444         1,304.703 

Iron  ore,  sold  for  export Tons.  113,886           409,352 

Lead,  value  at  9.35  cents  per  lb Lbs.  43.840.260         4.055.779 

Nickel,  value  at  40  cents  per  lb Lbs.  92,076,034         36.830.414 

Zinc,  value  at  8.159  cents  per  lb Lbs.  33,663,690          2,746.630 

.^sbestos    Lbs.  141,462            8.936,805 

Gypsum    Lbs.  39,365           1,016,70.-) 


Increase  (-f )  or 

Decrease  ( — )  in 

quantity. 

,177,007  24.8':'r 


Increase  (  +  )  or 

Decrease  <  -)  in 

value. 

$647,743 

I79,20;! 


3 .  H"' 


396.504 


4.5'. 


?'i^, :;:;■:       m.i'^ 


'.>:■•       I ! 


-1- 


9,188,4!' 
],4L' 


-|-  11,369.979 
-I-  9,745,754 
-f  4.094,926 
4-  4,415 

—       184,045 


;!4.0 
11.8 
13.8 
2.9 
54.7 


-4- 

-+- 
4- 

-f 
-I- 


1,425,6 


.■>24,539 
435,920 

427.759 

3,098,302 

105.803 

1.740,390 

58,978 


50.7 

11.8 
9.2 
4.0 

24.1 
6.7 
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Uineral  Production  \>y  Frorinceft,  1917  azid  1918 

1B17. 

I9IS. 

Illcr««ot+) 
or  DflcreaM(~) 

Value  of 
Production, 

Percrait 
oftotAl. 

Vahieof 
Production. 

Peroont 
of  total. 

S 
21. 104. 542 
1,435,024 
17.400.077 
89,066,600 
2.628.2M 
860.651 
18.527.535 
36,141.926 
'  4.«2.202 

%,3 

0  76 
9  18 

46  96 

1  39 
0  45 
8  71 

19  06 

2  36 

> 
22.754.780 

2.111. 816 
19.534.409 
94.084.420 

3.197.697 

894.691 

23.298.118 

42.080.741 

2.248.398 

^0•83 
100 
9  29 
44 '76 
1  62 
0  43 
11  08 
20-02 
107 

+ 
+ 
+ 
■f 
+ 
+ 
+ 
+ 

t 
1.W).238 

676.792 
3.134.332 
5.017.820 

569.433 

33.940 

6.770.583 

5.038.815 

3.233.104 

*7B 

47  l» 

12  26 

Ontario 

Manitoba 

5  63 
21-67 
3  94 

Alborta .- 

Britiflh  Columbi* 

Yukon 

40  97 
1643 
49-8J 

189,646,821 

100  00 

210.204.970 

100  00 

+ 

20.558.149 

10-8 

Iron  Ore — The  total  .shipments  of  iron  ore.s  from 
Canadian  mines  show  a  further  falling  oiif  in  1918,  be- 
ing only  20(1,820  short  tons  valued  at  $863,186,  or  an 
average  of  $4.17  per  ton  compared  with  shipments  in 
1917  of  215,302  tons  valued  at  $758,621,  or  an  average 
of  $3.52  per  ton.     The  1918  shipments  included  8,153 
'tons  from   Quebec;    197,637  ton.s   from   mines   in   On- 
ttario  and  about  900  tons  mined  in   British  Columbia. 
iThe  ores  comprised  170,907  tons  of  hematite  and  roast- 
led  hematite  and   siderite,  28,559    tons    of    magnetite, 
[6,324  tons  of  ilmenite   and   titaiiiferous   ore,   and   900 
[tons  (dry)  of  hog  ore. 

The  princii)al  o])erations  were  as  usual  in  Ontario 
[at  Helen  and  Magpie  mines  of  the  Algoma  Steel  Cor- 
Iporation,  Ltd.,  all  the  ores  mined  being  first  roasted 
in  the  rotary  kilns  at  Magpie  before  shipment.  The 
[magnetite  properties  at  Sellwood  were  operated 
[throughout  the  year  by  Moose  Mountain,  Limited, 
[with  an  im])ortant  ])roduction  of  briquettes  from  the 
niilling  and  britpietting  plant.  The  ore  milled  averag- 
ted  about  33.8  per  cent  in  iron,  while  the  briquettes 
[produced  contained  about  61.1  per  cent  iron.  Ship- 
[ments  of  less  than  5500  tons  were  made  from  two  small 
[pro])erties  in  l-'astern  Ontario. 

In  the  Great  Lakes  region  ore  prices  during  the 
[first  half  of  1918  were:  Old  Range  Bessemer,  $5.95  per 
Igross  ton  :  Messabi  Bessemer,  $5.75  ;  Old  Range  Non- 
TBessemer,  $5.20,  and  Messabi  Non-Bessemer,  $5.05. 
i  During  the  last  half  of  the  year  these  prices  were  in- 
!  creased  by  45  cents  per  ton. 

Mine  operators  reported  approximately  112,886 
[tons  of  ore  exported  to  the  United  States  and  93,804 
[tons  shipped  to  Canada  furnaces.  The  Customs  De- 
[partment  records  show  exports  of  iron  ores,  1330,250 
[torts,  valued  at  $650,502  and  imports  amounting  to 
[2,200,838  tons  valued  at  $5,895,974. 

Pig    Iron — Subject    to   a    possible    slight   variation 

when  final  returns  shall  have  been  received  the  total 

production   of   ])ig-iron   in   Canada   in    1918   excluding 

'the  production  of  ferro-alloys  was  1,194,000  short  tons 

I  having  a  value  of  $33,000,000  as  compared  with  a  to- 

;tal  production  in   1917  of  1,170,480  short  tons  valued 

at  $25,025,960.     Of  the    total    productions    1,163,520 

short  tons  were  made  in  blast  flames  and  30,425  tons 

were   manufactured    in    electric    furnaces    from    scrap 

steel,  chiefly   shell   turnings.     In    1917  the  blast   lur- 

nace  production   was    1,156,789   tons   and   the   electric 

furnace  production  from  scrap  steel  was  13,691   tons. 

Thus,  although  the  total  production  of  pig-iron  was 

greater  than  in  any  previous  year  the  blast  furnace 

])roduction  was  less  in  1918  than  the  output  of  1916. 

The  recovery  of  high  grade  low  phosphorous  pig-iron 

in  electric  furnaces   from   steel  turnings  was  in    1918 

nearly  two  and  a  half  times  the  production  in  1917,  the 

i  first  year  that  these  operations  were  undertaken. 

The  production  of  blast  furnace  pig-iron  in  Nova 
Scotia  in   1918  was  415,870  tons   as  against  472,147 


tons  in  1917  and  with  the  exception  of  the  year  1914 
was  the  smallest  jjroduction  in  this  province  since  1911. 
In  (Ontario  the  ])roduction  of  blast  furnace  pig-iron 
was  748,258  tons  as  against  648,642  tons  in  1917  and 
was  tlie  largest  production  made  in  this  province. 

Pig-iron  was  made  from  scrap  in  electric  furnaces 
in  3  |)rovinces :  7,499  tons  in  Quebec  and  22,976  tons 
in  Ontario  and  British  Columbia,  the  production  in 
the  latter  province  being  a  little  over  1,000  tons. 

By  grades  the  1918  production  included:  Basic, 
966,409  tons;  Bessemer,  15,415  tons;  foundry  and 
malleable,  etc.,  181,696  tons;  low  phosphorous  iron 
(electric  furnace),  30,425  tons.  The  1917  production 
included:  Basic,  961.656  tons;  Bessemer,  14,092  tons; 
foundry  and  malleable,  181,041  tons;  low  phosphorous 
(electric  furnace),  13,691  tons. 

The  old  furnace  plant  at  Midland  was  reconstruct- 
ed and  placed  in  operation  during  the  year.  The  blast 
flame  ])Iants  operated  included  those  of  the  Dominion 
Iron  and  Steel  Company  at  Sydney,  N.  S.,  the  Nova 
.Scotia  Steel  and  Coal  Company  at  North  Sydney ;  the 
Standard  Iron  Company  at  Deseronto,  Out.;  the  Steel 
Company  of  Canada  at  Hamilton,  Ontario,  the 
Canadian  Furnace  Company  at  Port  Colborne,  Ont., 
the  .\lgoma  Steel  Cor])oration,  Ltd.,  at  Sault  Ste 
Marie,  Ont.,  and  the  Midland  Iron  and  Steel  Company 
at  Midland. 

Electric  furnaces  were  operated  for  the  production 
of  pig-iron  from  scrap  at  Hull  and  Shawinigan  Falls, 
Que.,  at  Orillia,  Collingwood,  St.  Catharines,  Toronto, 
Belleville  and  Bowmanville,  Ont.,  and  at  Port  Moody, 
B.  C. 

The  exports  of  pig-iron  during  1918  were  2,130  tons 
valued  at  $169,495,  or  an  average  of  $79.57  per  ton,  and 
of  ferro-alloys  23,781  values  at  $2,671,434,  or  an  aver- 
age of  $112.33  per  ton.  The  imports  during  1918  in- 
cluded 67,396  tons  of  pig-iron  valued  at  $2,102,406,  or 
an  average  of  $31.19  ])er  ton  and  35,284  tons  of  ferro- 
alloys valued  at  $4,283,133  or  an  average  of  $12L39 
per  ton  making  a  total  import  of  pig-iron  and  ferro- 
alloys of  102,680  tons,  valued  at  $6,385,539. 

Steel — The  estimated  production  of  steel  ingots  and 
direct  steel  castings  in  1918,  final  returns  for  all  oper- 
ations not  yet  having  been  received,  was  1,893,000 
short  tons,  of  which  1,820,000  tons  were  ingots  and 
73,000  tons  direct  steel  castings.  In  1917,  the  total 
production  was  1,745,734  short  tons  of  which  1,691,- 
291  tons  were  ingots  and  54,443  tons  were  castings. 

The  production  of  steel  in  electric  furnaces  in  1918 
was  about  120,(XX)  tons  as  against  50,476  tons  in  1917; 
19.639  tons  in  1916;  5,625  tons  in  1915  and  61  tons  in 
1914. 

The  total  production  of  pig-iron,  ferro-alloys  and 
steel  in  electric  furnaces  in  1918  was  about  194,(XX). 

The  exports  of  steel  during  1918,  as  per  Customs 
Department  records  included:  billets,  blooms  and  in- 
gots, 61,782  tons,  valued  at  $2,645,943.  or  an  average 
of  $42.83  i^er  ton  ;  bars  and  rods  105.285  tons,  valued 
at  $10,312,657,  or  an  average  of  $97.95  per  ton;  steel 
rails  12,952  tons,  valued  at  $575,062,  or  an  average  of 
$44.40  per  ton ;  wire  and  wire  nails  valued  at  $6,294,- 
195;  scrap  iron  and  steel  51,544  tons,  valued  at  $853,- 
097,  or  an  average  of  $16,55  per  ton,  together  with  a 
large  quantity  of  manufactured  iron  and  steel  goods. 

The  recorded  imports  of  iron  and  steel  ingots  and 
billets  during  the  year  were  3,409  tons,  valued  at  $262,- 
210.  This  item  evidently  does  not  include  steel  bil- 
lets imported  for  the  use  of  the  Imperial  Government. 
The  United  States  trade  record  shows  exports  to  Can- 
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ada  fluriiig  tlic  saine  ])crio(l  of  247,332  gross  tons,  of 
l)illcts,  ingots  and  blooms  of  steel  valued  at  $19,787,- 
779,  an  average  of  $80  per  gross  ton. 

Asbestos — The  production  of  asbestos  has  increas- 
ed very  rapidlj-  during  the  ])ast  four  years,  and  average 
l)rices  in  1918  were  about  three  to  four  times  those  of 
1914.  As  usual  the  jiroduction  has  all  been  derived 
from  Black  Lake,  Thetford,  Robertsonville,  Coleralne, 
Ivast  Broughton  and  Danville  in  the  Eastern  Town- 
ships, Province  of  Quebec. 

There  was  a  falling  off  in  1918  of  1,955  tons  in  the 
output  and  1,691.8  tons  in  the  sales  of  crude  a.sbestos, 
but  an  increase  in  average  ])rice  of  crude,  from  $510.47 
l)er  ton  in  1917,  to  $671.35  in  1918.  Th&  shipments  of 
mill  stock  were  increased  in  1918  by  7,660  tons  and  the 
average  ])rice  was  increased  from  $34.08  in  1917  to 
$46.87  in  1918. 

The  total  value  of  the  shipments  of  asbestos  and  as- 
bestic  in  1918  was  $8,970,779  as  against  $7,230,383  in 
1917. 

Gypsum — Because  of  the  general  cessation  of  build- 
ing activities  during  the  war  the  production  of  gypsum 
has  fallen  in  1918  to  less  than  one  quarter  the  tonnage 
mined  in  1913.  The  difficulties  in  securing  boat  trans- 
portation for  shipments  from  the  Maritime  Provinces 
was  a  contributary  cause  of  decreased  output.  The 
total  quantity  of  gypsum  rock  quarried  in  1918  was 
155,298  tons,  of  which  88,748  tons  were  calcined.  The 
shii)ments  of  all  grades  totalled  152,287  tons  valued  at 
$823,006  and  included  lump  gypsum  43,728  tons  valued 
at  $47,727;  crushed,  25,074  tons  valued  at  $55,079;  fine 
ground,  4,558  tons  valued  at  $12,621,  and  calcined, 
78,927  tons  valued  at  $707,579.  By  provinces  the  ship- 
ments were:  Nova  Scotia,  49,365  tons  valued  at  $115,- 
976;  New  Brunswick,  27,225  tons  valued  at  $214,114; 
Ontario,  38,214  tons  valued  at  $151,564;  Manitoba, 
37,483  tons  valued  at  $341,352. 

In  1917  the  (piantity  quarried  was  365,659  tons,  of 
which  97,667  tons  were  calcined.  The  shipments  in- 
cluded :  Lump,  223,760  tons  valued  at  $246,774 ;  crush- 
ed, 32,305  tons  valued  at  $51,869;  f^ne  ground,  4,843 
tons  valued  at  $19,222,  and  calcined,  75,424  tons  valued 
at  $564,119,  or  a  total  of  336,332  tons  valued  at  $881,- 
984. 

Cement — The  total  quantity  of  cement  sold  from 
Canadian  cement  mills  in  1918  was  3,591,481  barrels 
valued  at  $7,076,503,  or  an  average  of  $1.97  per  barrel 
as  compared  with  sales  in  1917  of  4,768,488  barrels 
valued  at  $7,724,246,  or  an  average  of  $1.62  per  barrel, 
showing  a  decrease  in  quantity  .sold  of  1,177,007  bar- 
rels, or  24.68  per  cent,  and  a  decrease  in  total  value  of 
$647,743,  or  8.38  per  cent. 

Sales  of  cement  from  mills  in  Quebec  in  1918  were 
1,564,360  barrels  valued  at  $3,003,571;  in  Ontario,  I,- 
220,003  barrels  valued  at  $1,976,815,  and  from  Mani- 
toba, Alberta  and  British  Columbia  807,118  barrels 
valued  at  $2,096,117. 

The  total  quantity  of  cement  made  in  1918  was 
3,417,660  barrels  as  compared  with  4,987,255  barrels 
made  in  1917,  a  decrease  of  1,569,595  barrels,  or  31.47 
per  cent. 

Stocks  of  cement  on  hand  January  1,  1918,  were 
1,660,406  barrels  and  at  the  end  of  December  had  been 
reduced  to  1,480,565  barrels. 

The  total  imports  of  cement  in  1918  were  20,695 
cwt.  cfpiivalcnt  to  5,913  barrels  of  350  pounds  each, 
valued  at  $19,851,  ur  an  average  of  $3.36  per  barrel,  as 


compared  with  imports  of  8,.580  barrels  valued  at  $19,- 
646,  or  an  average  of  $2.29  j.er  barrel  in  1917. 

The  total  consumption  of  cement  therefore,  ne- 
glecting a  small  export  was  3,603,414  l)arrels  as  com- 
])ared  with  a  consumption  of  4,777,068  barrels  in  1917, 
showing  a  decrease  of  1,173,654  barrels,  or  24.57  per 
cent. 

Nickel — The  total  production  of  nickel  in  1918  was 
92,076,034  ])ounds,  worth  at  40  cents  per  pound  $36,- 
830,414,  as  compared  with  84,330,280  i)ounds  valued  at 
$33,732,112  in  1917.  This  production  is  derived  as 
usual,  from  the  ores  of  the  Sudbury  district  supple- 
mented by  the  recovery  of  a  .small  quantity  of  metallic 
nickel,  nickel  oxides  and  other  nickel  salts,  as  by-pro- 
ducts in  the  treatment  of  silver-cobalt-nickel  ores  of 
the  Cobalt  district. 

.\s  in  past  years  nickel  was  recovered  as  a  by-pro- 
duct in  the  smelters  of  the  Coniagas  Reduction  Com- 
])any,  Thorold,  Ont.,  the  Dcloro  Smelting  and  Refining 
Company,  Deloro,  Ont.,  and  the  Metals  Chemical  Com- 
pany, Welland,  Ont. 

Zinc — Previous  to  1916  all  zinc  ores  mined  in  Can- 
ada were  exported  for  both  smelting  and  refining,  but 
during  the  last  three  years  much  of  the  ore  has  been 
tieatcd  in  Canada,  following  the  establishment  of  the 
electrolytic  zinc  refinery  at  Trail.  B.  C,  by  the  Con- 
solidated Mining  and  Smelting  Company.  The  pro- 
duction of  refined  zinc  was  2,974  tons  in  1916;  9,985 
tons  in  1917  and  about  12,278  tons  in  1918. 

The  total  production  of  zinc  during  1918  from  Can- 
adian ores — including  in  addition  to  the  above  refined 
])rn(hiction,  the  estimated  recovery  from  ores  exported 
(20  ])cr  cent  allowed  for  smelter  losses)  amounted  to 
33,6<')3,690  ]JOunds,  which  at  the  average  price  of  spelt- 
er in  New  York,  8.159  cents  per  pound,  would  have  a 
total  value  of  $2,746,620,  as  against  29,668,764  pounds, 
valued  at  $2,640,817,  or  an  average  value  of  8.901  cents 
])er  pound  in  1917. 

Quebec  in  1918  is  credited  with  2,652,526  pounds, 
and  British  Columbia  with  31,011,164  pounds. 

Coal — The  production  of  marketable  coal  during 
1918  was,  with  the  exception  of  the  year  1913,  the 
largest  on  record  for  any  one  year.  The  tables  here- 
with show  the  output  and  production  fur  101/  and  1918 
by  provinces,  and  the  imports  for  the  same  }ears  ; 

Ontptit<  and  Production'  of  Coal,  1917  and. 1918. 
(In  short  tons). 
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The  Motor  Truck  and  Our  Highways 


A 


.^^— ^^_^^^^_^__     jjy  Lucius  E.  Allen 

CAREFUL  study  of  the  evolution  of  our 
highways,  especially  during  the  last  ten  years, 
is  of  more  than  jjassing  importance,  but  there 
is  one  feature   in   this  connection — the  motor 


truck   traffic — which   may  well   bear  our  investigation 
and  consideration. 

The  relation  of  the  motor  truck  to  that  of  our  high- 
ways should  not  be  considered  in  any  narrow  sense, 
but  should  ))e  treated  from  the  standpoint  of  present 
(lay  demands  of  trade,  commerce  and  the  best  inter- 
ests of  the  general  public.  As  community-connecting 
Jiiighways  are  necessary  functions  of  the  state  in  or- 
ler  to  provide  means  of  easy  accommodation  from 
jne  community  to  another  at  a  minimum  expenditure 
jf  time  and  money,  it  may  be  considered  that  the  state 
lUSt  la)'  down  certain  wel-defined  regulations  as  to 
^he  traffic  allowed  on  our  public  highways  so  as  to 
Jest  conserve  our  highways  for  public  use. 

Motor  Truck  Traffic   Not  Forseen 

It  must  be  admitted  that  those  responsible  for  the 
Construction  of  our  highways  ten  years  ago  had  no 
reason  to  believe  that  they  would  be  so  extensively 
jsed  by  motor  trucks,  so  that  as  road  builders  are 
leither  prophets  or  sons  of  prophets,  any  faults  which 
lay  now  exist  in  our  main  highways  in  their  rela- 
lion  to  motor  truck  traffic  should  not  be  laid  at  their 
3oor.  Without  doubt,  the  great  war  just  ended  has 
)een  largely  responsible  for  the  remarkable  growth 
)f  the  motor  truck  industry,  and  their  general  use  on 
pur  highways.  It  is  now  a  historical  fact  that  the  rap- 
lity  with  which  British  and  French  troops  were  con- 
Ireyed  to  the  front  during  the  early  stages  of  the  war 
5n  the  Western  front,  was  largely  responsible  for  the 
Stopping  of  the  German  drive  on  Paris.  But  the  every- 
day use  of  the  motor  transport  in  carrying  provisions 
bid  munitions,  over  the  network  of  roads  available, 
,'here  railroad  communication  was  impossible,  has 
iemonstrated  beyond  question  the  utility  of  the  mo- 
|tor  truck  as  a  means  of  transportation. 

Rapid  Development  of  Use  of  Motor  Truck 

Some  idea  of  the  rapid  development  of  the  use  of 
tjiotor  trucks  may  be  gained  by  a  glance  at  the  accom- 
panying chart  of  motor  truck  output  in  the  United 
Wes  from    1910  to   1919. 

It  will  be  seen  that  in  1910  there  was  i)roduced 
?,500  motor  trucks.  By  1914  the  production  had  risen 
io  35,000  and  the  succeeding  four  years  indicate  the 
remarkable  growth  of  the  motor  truck  industrv : — 
1915—74,000;  1916—98,000;  1917,  190,000;  1918—250,- 
These  figures  do  not  include  the  thousands  of 
ised  motor  cars  that  were  converted  into  light  trucks 
ind  delivery  vans  The  increased  use  of  the  motor 
truck  in  Canada  during  the  past  few  years  has  also 
|shown  remarkable  advancement,  and  with  the  deve- 
llopment  of  our  main  highways  will  continue  to  grow 
[more  general. 

As  members  of  this  association  we  are  vitally  in- 
terested in  the  development  and  maintenance  of  good 
Iroads  throughout  the  Province,  and  we  arc,  therefore, 
tin  a  ])Osition  to  consider  the  very  important  ([uestion 
|of  the  eiifect  of  motor  truck  traffic  on  our  highways 

"Consulting  Engineer,  V^ice-piesidcnt  Ontario  Good  Roads  Association. 


from  all  view  points,  and  should,  so  far  as  possible, 
endeavor  to  work  out  the  various  problems  connected 
with  this  traffic  to  the  best  interests  of  all  concerned 
with  (|uestions  of  transportation. 

Regulation  of  Motor  Truck  Traffic 

It  cannot  be  denied  that  the  motor  truck  has  the 
right  to  use  our  highways  but  in  order  to  protect  and 
conserve  the  roads  already  constructed   there   should 
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Chart    showing    rapid   advance    in    production    of   motor    trucks    in   the    U.    S. 

be  some  reasonable  regulation  as  to  weight  of  truck. 
It  has  not  been  many  years  that  a  sixty-pound  rail 
was  considered  a  standard  weight  of  rail  for  our  rail- 
roads, and  with  the  light  locomtives  then  in  use,  the 
sixty-pound  rail  was  amply  sufficient  to  withstand 
the  traffic,  but  with  the  present  day  traffic  no  main 
line  railroad  would  be  laid  with  less  than  a  ninety 
or  one  hundred  and  ten  pound  rail.. 

Comparatively  speaking  a  five-ton  truck  is  as 
much  out  of  place  on  a  roadway  constructed  for  light 
traffic  as  a  heavy  locomotive  would  be  operating  on 
a  sixty-])ound  rail,  and  while  the  road  would,  under 
ordinary  conditions  of  traffic,  sustain  the  heavy  load,, 
its  continued  use  would,  in  a  short  time,  destroy  the 
road  surface.  On  the  other  hand  we  must  carefully 
consider  whether  it  is  in  the  best  interests  of  the  coun- 
try as  a  whole  to  discourage  the  use  of  motor  trucks 
on  our  highways  by  placing  restrictive  regulations 
on  their  oi)oration  over  the  roads  of  the  country.  It 
nuist  be  conceded  that  the  motor  truck  has  found  a 
place  in  the  transjjortation  .system  of  the  country  at 
large.    It  affords  a  quick  and  economical  method  of 
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ti'aiis])()rtiii,<^  tlic  ])ro(hice  raised  on  the  farm  to  town 
and  city  markets  previously  not  available.  Communi- 
ties not  conveniently  reached  by  railroads  can  deliver 
and  receive  jifoods  at  a  nominal  cost  of  time  and  money. 

Speed  Regulations. 

Kej^ulations  as  to  speed  of  motor  trucks  should 
also  be  considered,  although  from  the  standpoint  of 
danger  to  traffic  it  is  not  so  necessary  as  in  the  case 
nf  ])lcasure  cars,  or  liglit  capacity  delivery  cars.  It 
has  l)een  observed  that  on  some  main  truck  routes, 
heavily  loaded  trucks,  as  a  rule,  give  very  little  right 
of  way  to  ])assing  traffic.  Where  the  highway  is  too 
narrow  this  may  be  a  .source  of  danger  and  for  this 
reason,  on  main  trunk  roads  that  will  be  extensively 
used  by  motor  trucks,  the  width  of  the  road  should 
be  carefully  considered.  The  width  of  bridges  should 
also  be  taken  into  account  and  should  be  constructed 
.  to  take  care  of  future  recjuirements  in  traffic.  While 
a  sixteen  foot  roadway  on  a  bridge  located  on  many 
rural  roads  is  sufficient  for  all  ordinary  traffic,  on  a 
main  highway,  the  width  at  very  little  additional  cost 
of  construction  could  be  increased  to  twenty  or  twen- 
ty-four feet,  which  would  jjrovide  for  all  contingen- 
cies of  heavy  traffic. 

Adaptation  of  Type  of  Road. 

hi  considering  the  constructicjn  or  reconstruction 
of  a  main  trunk  highw^ay  which  it  is  known  will  be 
used  by  all  classes  of  traffic,  including  heavy  motor 
trucks,  there  are  many  conditions  which  must  be  care- 
fully considered,  and  one  of  the  most  important  is 
the  selection  of  the  type  of  road  which- will  best  suit 
the  traffic  which  will  be  placed  upon  it.  Time  will  not 
permit  of  a  discussion  in  detail  of  the  various  types 
of  roads  adapted  for  heavy  traffic,  but  there  are  a  few 
general  conclusions  which  may  be  mentioned,  that 
have  been  drawn  from  actual  results  in  the  past  four 
years. 

Trucks  Used  to  Relieve  Railway 

Some  of  these  results  may  be  considered  to  be  ab- 
normal, due  to  the  congestion  of  all  classes  of  trans- 
portation due  to  war  conditions,  but  in  any  case  they 
will  indicate  the  persent  day  maximum  depends  upon 
our  highways.  Owing  to  the  great  tonnage  of  all 
kinds  of  war  materials  which  were  required  at  sea- 
board railway  traffic  became  extremely  congested,  es- 
pecially in  the  Eastern  portion  of  the  United  States, 
so  much  so  that  as  a  last  resort,  large  capacity  motor 
trucks  were  resorted  to  as  some  relief  to  the  railways. 
Kegular  trips  of  motor  truck  trains  were  made,  cov- 
ering distances  of  from  100  to  1,500  miles.  The  ad- 
vantages of  this  mode  of  transportation  became  ap- 
parent as  the  goods  carried  were  delivered  more 
promi)tly  and  with  greater  certainty  than  by  any  other 
means  of  transportation  then  available.  Road  routes 
were  selected  that  would  provide  the  most  direct  line 
over  the  best  roads  then  available.  This  traffic  soon 
assumed  large  proportions  and  has  now  led  to  the 
formation  of  well  established  motor  truck  transporta- 
tion systems  in  many  parts  of  the  country. 

Cheaper  Types  of  Roads  Failed 
The  effect  of  this  sudden  increase  of  heavy  motor 
truck  traffic  upon  the  various  ty])es  of  roads  soon 
became  visible  to  all  highway  officials  and  those  in- 
terested in  good  roads.  Many  sections  of  roadway, 
with  poor  foundation  and  insufficient  surfacing,  soon 
commenced  to  go  to  pieces  under  the  heavy  traffic, 
and  in  a  .short  time  were  almost  completely  destroyed, 


while  sections  jjroperly  constructed  of  the  right  kind 
of  materials  adapted  for  heavy  traffic  withstood  the 
traffic  with  little  wear  or  damage  to  the  road  surface 
It  was  found  that  some  of  the  cheaper  types  oi 
roads  in  point  of  first  cost,  became  the  most  expensive 
■in  the  long  run,  as  the  cost  of  maintenance  becaim 
extremely  heavy.  Generally  speaking  those  road- 
constructed  with  a  hard  impervious  surface,  such  a- 
brick,  concrete  or  as])haltic  concrete  gave  the  best  re 
suits.  Ordinary  water-bound  macadam,  in  many  cases, 
did  not  stand  u])  under  the  heavy  traffic.    . 

A  Severe  Test 

While  it  must  be  admitted  that  the  results  of  this 
heavy  traffic  was,  perhaps,  in  many  cases  abnormal, 
yet  it  is  only  fair  to  conclude  that  though  the  test 
was  a  severe  one,  that  many  valuable  conclusions  ma} 
be  drawn  from  these  results  which  should  be  taken 
into  consideration   when  building   new   roads. 

Reasonable  time  should  be  given  for  rebuilding 
a  road  surface  suitable  for  heavy  motor  traffic  before 
heavy  trucking  is  allowed  to  go  on  the  road,  other- 
wise much  damage  will  be  done.  With  the  proposed 
construction  of  the  main  Provincial  highway  it  is  quite 
conceivable  that  it  will  be  extensively  used  for  motor 
trucking.  An  extensive  transportation  .system  is  be- 
ing built  up  over  the  Toronto-Hamilton  Highway  for 
motcjr  trucks,  and  there  is  every  reason  to  believe 
that  similar  conditions  will  follow  both  I^ast  and  West 
of  Toronto  and  other  towns  and  cities  along  the  route 
of  the  provincial  highway.  No  better  method  of  food 
administration  as  between  the  i)roducer  on  the  farm 
and  the  consumer  in  the  city  can  be  provided  than  by 
motor  trucking.  The  carrying  of  milk,  vegetables  and 
farm  ])roduce,  including  the  delivery  of  beef  cattle 
and  hogs  from  farm  to  stock-yard  are  all  features  of 
motor  trucking  that  have  already  been  demonstrated 
to  be  both  practicable  and  economical,  and  with  the 
advent  of  good  roads  will  more  and  more  become 
general  throughout  the  country. 

In  conclusion  it  may  be  stated  that  the  i)robleni 
of  the  motor  truck,  in  its  relation  to  good  roads,  is 
one  of  selection  rather  than  elimination.  The  motor 
truck  has  come  and  will  remain  with  us  in  increasing 
numbers,  and  will  help  to  solve  the  question  of  the 
high  cost  of  living.  The  building  of  good  roads  has 
become  a  necessity  and  it  is  only  by  the  co-relation 
of  good  roads  built  to  suit  conditions  as  they  are  and 
will  be  in  the  future,  that  the  best  results  to  the  great- 
est number  of  people  can  be  secured. 


Members  of  the  Engineering  Institute  of  Canada 
and  other  engineers  resident  in  the  Niagara  district 
met  in  Niagara  Falls,  Ont.,  on  March  11th,  and  form- 
ed a  "Niagara  Peninsula"  branch  of  the  Institute. 
The  general  secretary,  Frazer  S.  Keith,  explained  the 
scope  and  functions  of  the  ILnginecring  Institute  to  a 
large  and  representative  gathering  from  St.  Cathar- 
ines, Thorold  and  Niagara  Falls.  Visiting  engineers 
were  present  from  New  York  City,  Philadelphia,  Nia- 
gara Falls,  N.Y.,  and  from  the  Hamilton  Branch.  The 
Niagara  Peninsula  branch  was  launched  with  enthu- 
siastic  scenes  and  with  an  initial  membership  of  near- 
ly thirty.  The  following  officers  were  elected:  Chair- 
man— A.  C.  D.  Blanchard.  M.E.I.C,  Niagara  Falls,; 
Ont.;  vice-chairman.  W.  P.  Near,  A. M.E.I.C,  St 
Catharines,  Ont. ;  secretary-treasurer,  R.  P.  Johnsonj| 
S. M.E.I.C,  Niagara  Falls,  Ont. 
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From  left  to  right,  A.  J.  Armstrong.  Supt.  Dominion  Construction  Co. ;  C.  Bentall.  Manager  Dominion  Construction  Co. ;  Mr.  Eckhart,  Electri- 
cian; G.  W,  Revell,  Timekeeper;  Mr,  Muirhead,  B.  C.  Electrical  Inspector;  Jas.  Gill,  Inspector  of  Works;  J.  J.  McMinn,  Mech.  Eng.  of  Soldiers' 
Civil    Re-establishment;    Mr.    Chamberlain,    of    Mundy-Rowland    Co.,     Enlarging   Tranquille    Sanitarium. 
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Enlarging   Tranquille   Sanitarium 


y  rranquille,  B.  C,  a  small  settlement  ten  miles 

west  of.Kamloops  on  the  Canadian  National 

I'^ailway,  there  has  been  for  the  past  seven  or 

eight  years  a  sanitarium  for  the  care  and  cure 

those  of  our  fellow-men  who  have  become  victims 

;  the  Great  White  Plague.    This  sanitarium,  the  King 

iward,  has  been  doing  very  fine  work   in  treating 

Ibercular  cases.     Tranquille  is   situated  in  the  high 

\y  belt  of  British  Columbia,  and  the  climatic  condi- 

pns  are  ideal  for  the  object  in  mind. 

Present  Building  Overtaxed 

Owing  to  the  heavy  demand  for  beds  in  the  already 

irertaxed  hospital  by  civilians  in  addition  to  the  num- 

er  of   returned    soldier   cases,   the   British   Columbia 

ranch  of  the  Anti-Tuberculosis  Society,  in  conjunc- 

Dn    with    the    provincial    and    federal    governments, 

kme  to  the  conclusion  that  a  waiting  list  of  consump- 

ires   should   not  exist.     The   result  was   seen   in   the 

carding  of  a  contract  to  the  Dominion  Construction 

.,  Ltd.,  of  Vancouver,  for  the  erection  of  an  infirm- 

and  service  building.     The  contract  was  let  at  ap- 

loxiniately   $150,000,    the    two   governments    sharing 

|e  expense.     As   soon   as  the   soldier  cases  have  all 

en   evacuated   the   entire  building  will  be   used   for 

nlians. 

The  contract  is  for  the  construction  of  a  two-storey 

irmary  building  45  x   100  ft.,   with   wings  at   each 

of  the  same  size,  altogether  having  a  capacity  of 

patients,  and  a  service  building  70  x  130  ft.     The 

Iteriors   will    be   of   red    ruberoid    and    red    asbestos 

ingles;  that  of  the  service  building  of  tar  and  gravel. 

Sub  Contracts 

The  sub-contracts  were  let  as  follows :  Plumbing 
|d  heating,  Orr  Bros.,  Vancouver ;  electrical  work, 
fundy,  Rowland  Co.,  Ltd.,  Vancouver;  lathing  and 
plastering,  Messrs.  Rush  &  Read,  Vancouver ;  paint- 
ing, Kunekin  Bros.,  Vancouver;  sheet  metal  ^york. 
Pacific  Sheet  Metal  Co.,  Ltd.,  Vancouver;  interior 
trim  and  woodworking,  Jas.  Brookes  Woodworking 
Co.,  Ltd.,  New  Westminster. 

Work   Proceeded  Throughout   Winter 

ICxcavating  for  the  two  buildings  was  commenced 
on  October  Lst  of  last  year.  For  this  job  a  clam-shell, 
with  teeth,  capacity  one-and-a-half  yards  per  grab, 
which  had  previously  been  used  for  dredging  in  salt 
water  at  Vancouver,  was  utilized.    This  was  found  to 


be  economical  and  greatly  speeded  up  the  excavating. 
Though  the  work  has  been  going  on  in  mid-winter 
it  will  be  seen  from  the  accompanying  illustration  that 
the  infirmary  is  erected  and  the  roof  in  place.  All  the 
sash  is  now  on  the  ground  and  the  largest  of  it  is  in- 
stalled. 

The  contract  calls  for  the  work  to  be  finished  by 
July  1st,  and  with  the  good  start  already  made  Mana- 
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Upper— New  section   of   Sanitarium   at   Tranquille   under   construction 
Lower — Present    Sanitarium    Buildings   being   duplicated, 

ger  Bentall,  of  the  Dominion  Construction  Co.,  Ltd., 
is  confident  that  the  work  will  be  finished  well  within 
the  time  limit  set. 


The  Toronto  Board  of  Trade  has  been  advised  that 
the  Ninth  Congress  of  the  British  Imperial  Council 
of    Commerce    will    be    held    in    Toronto,    September, 

The  holding  of  this  Congress  will  be  the  most  not- 
able trade  meeting  ever  held  in  Canada.  Matters  af- 
fecting the  commercial  welfare  of  the  Empire  will  be 
discussed  and  the  proceedings  will  be  noteworthy  and 
far-reaching  in  every  respect. 

This  will  be  the  second  time  Canada  has  been  hon- 
ored with  a  meeting  of  this  organization,  and  it  will 
be  presided  over  by  the  Right  Honorable  Lord  Des- 
borough,  K.C.V.O.  The  last  meeting  was  held  in 
Montreal  in  1903,  and  was  pre.sided  over  by  Lord 
Brassey. 
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Lower  Wages  Not  Necessary 
to  Resumption  of  Building 

THAT  a  reduced  wage  scale  is  not  an  indispen- 
sable preliminary  to  resumi)tion  of  activity 
in  the  building  trades  is  tbc  opinion  of  Morton 
Chase  Tuttle,  who  has  just  returned  to  Bos- 
ton after  more  than  a  year  of  service  as  productjon 
manager  for  the  United  States  Emergency  Fleet  Cor- 
poration. Mr.  Tuttle  bases  his  judgment  on  some  very 
recent  investigations  of  large  construction  enterprises 
located  at  various  points  from  New  luigland  to  Flor- 
ida, sujjplcmcnted  by  careful  studies  carried  out  undcv 
his  direction  by  the  Aberthaw  Construction  Company 
of  Boston,  of  which  he  is  General  Manager.  These 
unmistakably  indicate  that  increased  efficiency  of_ lab- 
or is  bringing  down  costs  even  while  wages  remain  at 
existing  altitudes. 

In  the  course  of  viewing  numerous  undertakings 
more  or  less  closely  associated  with  interests  of  the 
Government,"  says  Mr.  Tuttle,  "I  have  lately  been 
impressed  to  find  the  statement  commonly  made  that 
costs  of  operation  are  beginning  to  show  a  noticeable 
decline.  .And  this,  almost  without  exception,  was  at- 
tributed to  increased  efiticicncy  of  the  labor  force,  due 
in  part  to  the  opportunity  for  weeding  out  the  less 
dejiendable  workers,  in  part  to  the  growing  desire  of 
all  members  of  the  force  to  retain  their  jobs. 

"Owing  to  the  inadequate  or  otherwise  unsatisfac- 
tory cost  system  maintained  in  connection  with  most 
of  these  undertakings,  T  found  it  impossible  fully  to 
check  the  statement  by  actual  figures.  Accordingly,  I 
asked  my  own  company  to  make  out  the  cost  of  any 
one  process  in  an  operation  continued  over  a  period 
of  several  weeks.  That  which  was  selected  was  a 
l)icce  of  concrete  work ;  the  costs  studied  were  those 
for  the  common  labor  employed  on  this  work  from 
January  7th  to  February  4th  of  the  present  year  inclu- 
sive. During  this  period  the  wage  scale  remained  unal- 
tered ;  but  the  personnel  of  the  labor  force  underwent 
frequent  changes. 

"A  grajjh  of  the  labor  cost  of  the  work  during  the 
])eriod  noted  shows  a  sharp  and  almost  undeviating 
decline  from  day  to  day.  On  February  4th  these  costs 
were  exactly  50  per  cent,  less  per  unit  than  were  those 
of  January  7th.  It  is  my  belief  that  the  experience  of 
my  company  is  by  no  means  isolated ;  and  that  in  al- 
most any  labor  force  there  lies  the  opportunity  of 
realizing  economies  ranging  from  20  to  50  per  cent. 
without  interfering  with  the  wage  .scale. 

"This  implies,  of  course,  that  there  is  now  in- 
creased opportunity  for  selecting  men  according  to 
their  suitability  for  a  given  task,  and  an  increa.sed  eag- 
erness on  the  part  of  the  men  to  make  good.  But  this 
is  as  it  should  be ;  and  the  whole  country  ought  soon 
to  feel  the  effect  of  it  in  general  improvement  at  all 
points.  It  is  a  case  of  supplanting  so  called  liquidation 
of  labor  by  proper  adaptation  of  labor  as  a  means  of 
keeping  the  cost  of  doing  things  within  the  bounds 
of  utility. 

"And  in  this  connection  it  may  well  be  urged  that 
state  of  mind  is  often  as  potent  a  factor  in  ultimate 
labor  costs  as  is  the  rate  per  hour.  .Any  one  experienc- 
ed in  handling  workmen  has  recognized  the  difference 
in  output  between  a  cheerful,  capable  man,  anxious 
to  hold  his  place,  and  one  who  is  a  little  disgruntled, 


and  (|uiu-  consc-ious  that  he  can  get  another  job  tin- 
moment  he  drops  the  present  one.  Multiply  either 
case  by  thousands  of  individual  instances  and  I  be- 
lieve that  there  will  be  found,  in  shifts  of  mental  atti- 
tude, the  explanation  of  much  of  the  variation  which 
occurs  in  unit  cost.  And  this,  after  all,  is  the  element 
of  labor  which  directly  afifect.s  the  profits  of  the  em- 
l)loyc'r." 

New  Building  Material 
Easily  Handled 

Tl  I E  stagnation  in  the  building  trade,  due  to 
four  years  of  war,  has  produced  a  local  and  a 
world-wide  shortage  in  the  supply  of  dwell- 
ing houses.  Added  to  this  the  war  has  pro- 
duced a  scarcity  in  many  lines  of  building  material. 
]--very  community  is  pre()aring  to  co-operate  with 
our  governments  in  their  housing  schemes,  in  order 
that  our  quickened  industrial  activities  may  tend  to 
restore  normal  conditions  as  our  soldiers  return  from 
abroad. 

To-day  we  face  a  condition  that  threatens  to  af- 
fect the  success  of  our  plans;  for  our  building  |)ro- 
gram.  if  carried  out  upon  the  old  lines,  will  quicklj" 
deplete  the  stores  of  lumber  and  other  material  ot 
hand. 

The  competition  between  cxiiurt  demands  and  the 
domestic  market  tends  towards  prices  that  will  either 
diminish  our  export  trade  or  make  our  building  jiro- 
gram  so  costly  as  to  defeat  the  end  we  have  in 
\ie\v,  which  is  dwelling  houses  at  a  moderate  cost, 
without  checking  our  export  trade.  Under  such  con- 
ditions let  us  follow  the  example  set  us  by  our  armies 
in  France,  who,  under  the  .stress  of  war,  cut 
out  red  tape,  adopted  methods  that  enabled  them  to 
|)rcss  into  their  service  every  available  product  of 
earth  and  sky,  to  attain  success. 

The  .Mabastine  Company,  The  Ontario  Gyp- 
sum Company,  and  The  Canada  Plaster  Board 
Company,  advocate  the  building  of  homes  that  are 
not  so  liable  to  loss  by  fire  as  the  average  Canadian 
home  of  to-day.  We  would  have  them  durable,  fire 
])roof  and' beautiful :  cooler  in  summer  and  warmer 
in  winter ;  and  by  the  introduction  of  material  from 
our  Canadian  mines,  which  is  available  in  unlimited 
quantities,  we  would  prevent  an  advance  in  the  cost 
of  construction. 

The  Ontario  Gypsum  Company  of  Paris.  Ontario, 
have   erected,  opposite  their  office,   in    Paris,  a   pair 
of  houses,  into  which  all  the  improvements  have  been 
introduced.     They    call   them   gypsum   houses.     The. 
walls  are  of  gypsum  blocks,  cast  from  gypsum  mor-/ 
tar.  in  the  form  of  a  double  wall,  the  outside  beingj 
of  3  inch  blocks,  and  the  inside  of  4  inch  blocks,  with  i 
one  inch  air  space  between.    Each  cour.se  is  tied  with 
wire  wall  ties  at  3  ft.   interv.als;  joints  are  broken  a- 
in  brick  con.struction. 

The  blocks  are  all  cast  24  inches  long  and  12  mch- 
es  wide,  being  cut  with  an  ordinary   saw   when   ne 
cessary.    The  blocks  are  cast  solid  and  are  made  on 
the  i^r'emises.    Anv  one  who  has  ever  made  mud  pie- 
can  make  gvpsum  blocks.    So  much  gypsum  and  - 
much   water'  are  stirred  together  and  poured   into 
mould.    By  the  time  five  have  been  mixed  and  pour 
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c(i.   tlic   I'lrst    is   set   and    ready   to   he    taken    from    tlu- 
mould  and  set  out  to  dry. 

Owing  to  the  porous  character  of  the  gypsum  it  is 
necessary  to  provide  for  absolute  \vater])roofing  of  the 
entire  exterior  wall  surface.  This  is  provided  for  in 
several  ways,  differing  according  to  the  character  of 
the  building.  The  pair  of  houses  are  semi-detached, 
with  the  dividing  walls  of  gypsum  blocks.  The  ceil- 
ings are  plaster  board,  nailed  to  the  floor  and  ceiling 
joists.  This  is  manufactured  by  the  Canada  Plaster 
Board  Company,  an  associate  company,  whose  fac- 
tory adjoins  the  plant  of  the  Ontario  Gypsum  Com- 
pany at  Caledonia. 

The  plastering  throughout  is  with  Gypsum  Hard- 
wall  Plaster,  applied  directly  upon  the  blocks  or 
plaster  board.  The  partitions  are  of  plaster  board, 
nf:iled  to  wood  studs;  no  lath  or  furring  is  used  in 
the  houses.  Plaster  board  is  made  in  sheets  or  boards 
32  X  36  inches  (8  sq.  ft.).  It  consists  of  a  filling  of 
Iplaster  paris  3/8  inch  thick  between  two  sheets  of 
[paper. 

These  boards  cost  30  per  cent,  less  than  the  in- 
[flammablc  board  made  of  wood  pulp  that  are  now 
[on  the  market.  Plaster  board  takes  the  place  of  wood 
ilath  and  of  one  coat  of  plaster.  These  boards  are 
hir:  easily  cut  with  a  saw  or  nailed  in  place  as  pine 
loards  would  be.  The  foundation  walls  of  the  houses 
ire  of  concrete,  which  is  made  waterproof  by  ihe  ad- 
ition  of  ten  per  cent.  Elora  hydrated  lime 
The  cost  is  somewhat  less  than  a*  dwelling  built 
\vith  a  brick  veneer  ol  the  usual  construction  with 
Iwood  sheeting,  and  lath  and  plaster  walls.  We  would 
Ihave  this  wood  sold  abroad,  and  the  walls  made  fire- 
jproof. 

Outer  walls  may  be  constructed  with  an  exterior 
irick  veneer,  tied  to  gypsum  blocks,  three  to  four 
Jnches  thick,  built  with  the  usual  one  inch  air  space. 
5uch  a  wall  will  be  at  once  durable,  strong  and  fire- 
irooi.  and  will  not  cost  more  than  ordinary  walls  with- 
out these  advantages.  Abstracts  of  an  address  by  Mr. 
Fohn  H.  Cole  before  the  convention  of  the  Ontario 
Ictail  Hardware  Association. 


Mainly  Constructional 

Ea»t  mnd  West— From  Coast  to  Coast 


The  .Southern  Canada  Power  Company's  dam  across  the 
5t.  Francis  River  has  been  completed. 

The  fire  loss  for  the  month  of  February  in  Toronto  is 
estimated  at  $64,054  as  compared  with  $100,471  for  the  same 
nonth  in  1918. 

The  aqueduct   from   Shoal   Lake   to  Winnipeg  has  been 
jmpletely  connected  up  and  water  will  be  delivered  to  the 
domestic  services  of  the  citizens  by  ."Xpril  1st. 

The  Ottawa  Board  of  Control  recommend  to  council  that 
competent  architect  be  permanently   engaged   to  take  full 
charge  of  building  inspection  and  civic  building  work. 

The  Harbor  and  Marine  Co.,  Ltd.,  is  being  organized  at 
^ctoria,  B.  C,  and  is  laying  down  a  plant  for  the  construc- 
tion of  two  8,100-ton  steel  steamships  for  the  Dominion  Gov- 
ernment. 

The  convention  of  trades  unions  at  Halifax,  N.  S.,  re- 
cently passed  a  resolution  favoring  a  44-hour  week.  They 
jlso  resolved  that  women  doing  similar  work  to  men  should 
receive  the  same  pay. 


In  h'cbruary,  1010,  tliei-e  were  30  ijuilding  permits  issued 
in  the  city  of  Quel)ec  at  a  value  of  .$">:!, Ii:i0,  as  compared  with 
an  efjual  number  of  permits  at  a  value  of  only  $3.'), 147,  in  the 
same  month  last  year. 

Many  interested  in  the  University  of  British  Columbia 
are  agitating  for  additional  accommodation  and  urging  that 
it  be  transferred  from  Vancouver,  B.  C,  to  permanent  build- 
ings at  the  Point  Grey  site. 

The  Continental  Oil  Co.  has  taken  an  option  on  a  40- 
acre  site  at  Regina,  Sask.,  and  proposes  to  erect  a  refining 
plant  at  a  cost  of  $1,000,000.  Crude  oil  will  be  brought  in 
from  the  Wyoming  oil  fields, 

A  petition  is  'being  presented  to  the  Ontario  Government 
by  the  municipalities  along  the  route  of  the  Toronto-Hamil- 
ton Highway  requesting  that  this  road  be  taken  over  as  a 
part  of  the  Provincial  Highway. 

The  total  amount  of  loss  by  fire  in  Pembroke.  Ont,,  dur- 
ing 1918  was  $1,086,481,  on  which  the  total  amount  of  insur- 
ance paid  for  the  year  was  $89,S,780.  This  is  the  greatest  loss 
Pembroke  has  ever  had  in  any  one  year. 

Chatham's  building  permits  for  the  month  of  February 
total  the  sum  of  $8,100,  an  increase  of  $3,335  over  the  same 
month  last  year.  The  total  for  the  two  months  of  this  year 
is  $11,900,  as  against  $3,085  for  the  same  period  of  1918. 

Toronto  civic  officials  are  considering  a  housing  scheme, 
and  having  appointed  a-  committee  to  make  enquiries  as  to 
the  advisability  of  forming  a  co-partnership  housing  company 
and  to  ascertain  whether  the  government's  loan  will  be  avail- 
able under  this  plan. 

The  Stanley  Board  of  Trade  urge  that  the  York  &  Carle- 
ton  Ry.  be  extended  to  connect  with  the  Canadian  National 
Railway's  Transcontinental  line  at  Napudogan,  and  thus  give 
a  route  to  St,  John  11  miles  shorter  than  the  proposed  rotUe, 
via  McGivney  Junction, 

The  Canadian  Mining  Institute  will  urge  upon  the  Fed- 
eral and  Provincial  Governments  the  necessity  of  giving  a 
better  scale  of  wages  to  the  technical  workers  in  govern- 
ment departments.  This  action  was  decided  upon  at  tneir 
recent  convention  held  at  Montreal, 

It  is  understood  that  the  C.  P.  R.  will  spend  considerable 
money  in  terminal  improvcmen.ts  at  Fort  William,  Ont.,  this 
year.  One  of  the  principal  items  on  the  p.rogramme  is  the 
paving  of  the  large  stock  yards  with  concrete,  and  the  plac- 
ing of  new  ties  and  steel  in  different  parts  of  the  yards. 

The  Imperial  Munitions  Board  has  recently  completed 
its  contract  for  the  building  and  outfitting  of  37  wooden 
steamers  in  British  Columbia,  The  work,  from  the  laying  of 
the  keels  to  the  final  trials,  has  been  finished  in  twenty 
months,  a  record  whicli  officials  state  has  not  been  equalled 
on  this  continent, 

A  delegation  from  Iroquois  Falls,  Ont,,  recently  present- 
ed a  petition  to  the  provincial  highways  departments  for  the 
construction  of  three  roads,  one  from  Iroquois  Falls  to  the 
Governmental  Farm  at  Monteith,  a  second  one  to  Cochrane, 
a  distance  of  39  miles,  and  a  third  one  from  Iroquois  Falls  tu 
South  Porcupine,  35  miles. 

Sir  Adam  Beck  has  announced  that  work  will  be  com- 
menced on  the  Toronto  to  London  Radial  Railway  as  soon 
as  the  legislation  which  has  prohibited  such  construction 
during  the  war,  is  rescinded.  Bonds  are  to  be  issued  to  cover 
the  cost  of  the  work,  which  has  already  been  authorized  by 
vote  of  the  municipalities  concerned. 

The  provincial  government  has  promised  substantial 
financial  aid  towards  the  construction  of  a  bridge  connecting 
.■\llumette  Island,  in  the  Ottawa  River,  with  the  mainland  al 
Waltham,  P.  Q.     Federal  aid  has  also  been  assured,  and  en- 
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gineers  under  the  direction  of  the  Minister  of  Public  Works 
have  made  surveys  and  reported  favorably. 

The  Nova  Scotia  Provincial  Executive  of  the  G.  W.  V. 
A.  has  passed  a  resolution  requesting  the  formation  of  a 
federal  or  provincial  commission,  on  the  lines  of  the  Halifax 
Relief  fonunission.  to  administer  all  housing  funds  voted  by 
cither  the  Dominion  or  provincial  Kovcrnment.  They  are  op- 
|)Osed  to  allowinR  this  work  to  he  carried  on  by  municipalities 
or  private  companies. 

The  plans  for  the  proposed  new  medical  building  for  the 
Western  University  at  London,  Out.,  drawn  by  Watt  & 
P.lackwell,  have  been  approved  by  the  special  building  com- 
mittee of  the  board  of  governors  of  the  University.  The  city 
has  voted  $100,000  towards  the  erection  of  the  building  and 
the  Ontario  Government  will  be  asked  for  a  grant  of  $150,- 
000.  The  site  is  at  the  corner  of  Ottawa  Ave.  and  Waterloo 
.Street. 

The  Board  of  Works  employees  in  Gait,  Ont.,  have  been 
granted  an  increase  in  wages.  The  new  scale  is  28c  to  ;!0c 
an  hour,  an  increase  of  3c  over  the  old  scale,  which  was  35c 
to  36c.  The  men  will  have  the  privilege  of  working  nine  or 
ten  hours  a  day  at  the  new  rate  of  wages.  The  Public  Utilit- 
ies Commission  have  agreed  that  the  -waterworks  employees 
should  receive  the  same  rate  as  the  Board  of  Works  men. 

\  motion  was  recently  brought  up  in  the  Quebec  Legis- 
lature requesting  that  the  Montreal-Hull  road  be  established 
us  a  provincial  highway.  Hon.  J.  A.  Tessier,  Minister  or 
Roads,  said  the  government  was  strongly  in  favor  of  this 
project  and  the  surveys  and  estimates  that  had  been  promis- 
ed had  been  completed.  The  work  would  be  vigorously  pro- 
ceeded with  during  the  coming  season. 

At  a  recent  special  meeting  of  the  Winnipeg  Trades  and 
l,al)or  Council,  called  for  the  purpose  of  instructing  delegates 
to  the  Western  Labor  Convention,  the  following  resolution 
was  passed  with  practically  a  unanimous  vote:  "This  Winni- 
peg Trades  and  Labor  Council  stands  opposed  to  any  effort 
being  made  to  reintroduce  the  drink  trafiic."  One  of  two 
members  spoke  against  the  motion,  but  when  the  vote  was 
taken  there  was  not  a  hand  held  up  against  it. 

The  Imperial  Oil  Company  has  recently  purchased  two 
l)]ocks  of  lands  in  Eastview,  Rcgina,  having  in  view  the  ex- 
tension of  their  housing  scheme  for  their  employees.  This 
■jroperty  adjoins"  the  block  of  residences  constructed  last 
year  on  the  east  side  of  Laird  and  Young  streets.  It  is  un- 
derstood that  the  plan  is  to  construct  on  one  of  the  newly- 
acquired  blocks  of  land  thirty  houses,  leaving,  in  the  centre, 
a  site  for  the  erection  of  a  hall  to  be  used  for  social  and  recre- 
ation purposes. 

The  Canadian  Trade  Commission  has  issued  invitations 
to  manufacturers  to  attend  conferences  at  Ottawa  for  the 
purpose  of  forming  groups  through  which  information  se- 
cured by  the  commission  may  be  communicated  to  the  trades. 
Much  of  the  business  to  be  secured  at  the  present  time  in 
I'.urope  is  of  an  urgent  character  and  it  has  been  found  nec- 
essary to  organize  in  the  manner  indicated  so  that  informa- 
tion coming  to  the  commission  may  be  made  immediately 
available  to  all  concerned. 

In  the  Quebec  Legislature  recently,  the  question  was 
brought  up  regarding  the  necessity  for  a  bridge  between  St. 
Anne  de  Bellevue  and  He  Perrot  and  between  He  Perrot  and 
Vaudreuil.  Hon.  L.  A.  Taschereau  declared  that  the  govern- 
ment was  quite  interested  in  the  matter  and  felt  that  the 
bridge  should  be  tuilt  across  the  islands  connecting  St.  Anne 
with  Vaudreuil  but  while  they  were  prepared  to  pay  a  gen- 
erous part  of  the  cost  which  would  be  about  $300,000,  and  the 
l'\'deral  Government  was  ready  to  do  something,  he  thought 
'he  municipalities  should  also  bear  a  share  and  that  tney 
.should  come  forward  with  a  definite  proposal. 


Personals 

Mr.  Percy  West,  a  returned  soldier,  has  been  apiifiintid 
building  inspector  for  St.  Catharines,  Ont. 

Mr.  D.  T.  Black,  who  for  eight  years  has  been  city  engin- 
eer of  Welland,  Ont.,  has  now  been  appointed  city  engmeer 
of  Niagara  Falls,  succeeding  the  late  Mr.  Fred  Anderson,  who 
was  killed  in  battle. 

Major-General  J.  W.  Stewart,  of  the  firm  of  Foley  Bi- 
Welch  &  Stewart,  railway  contractors,  Vancouver,  has  re- 
turned to  Canada  from  the  front,  where  he  was  in  charge  of 
railway  construction  from  1910.  He  states  that  during  the 
period  he  was  in  charge  3000  miles  of  broad  gauge  and  r.noii 
miles  of  narrow  gauge  railways  were  constructed. 

Mr.  W.  G.  Yorston,  C.E.,  has  resigned  as  chief  engmeer 
of  the  Nova  Scotia  Highways  Board,  but  has  consented  to 
act  as  consulting  engineer  for  the  balance  of  the  present 
year.  He  has  not  been  in  very  good  health,  and  it  is  for  this 
reason  he  is  giving  up  the  position.  In  accepting  his  resigna- 
tion, the  highways  board  passed  a  resolution  expressing  tncir 
appreciation  of  Mr.  Yorston's  services  and  their  regret  that 
he  could  no  longer  act  in  the  capacity  of  chief  engineer. 

Mr.  A.  S.  Clarson,  C.E.,  of  Montreal,  has  been  appoint- 
ed general  secretary  and  organiser  of  the  Association  of 
Canadian  Building  and  Construction  Industries.  There  were 
a  very  large  number  of  applications^  for  the  position.  Mr. 
Clarson,  who  will  open  an  office  for  the  association  in  Ot- 
tawa, is  an  Englishman  by  birth.  He  has  had  many  years' 
engineering  experience  in  Great  Britain,  the  U.  S.  and  fan- 


Mr.  A.  S.  Clarson.  General  Secretary  A.  C.  B.  &  C.   I. 

ada.  having  come  to  this  country  nearly  ten  years  ago.  He.! 
was  at  one  time  on  the  staff  of  the  Montreal  Electrical  C"om--> 
mission,  and  was  later  appointed  city  engineer  of  Verdun, ; 
from  which  he  recently  resigned.  He  is  a  Fellow  of  the  Roy- 
al Colonial  Institute  of  London,  England:  associate  mem- 
ber of  the  Engineering  Institute  of  Canada,  and  a  memberj 
of  the  .American  Road  Builders'  Association. 


Obituary 

Mr.  W.  F.  Lee,  who  was  well  known  as  a  contractor  in  \ 
Winnipeg  in  the  early  days,  died  recently  in  California. 

Mr.  Louis  .\ndre  Valles.  chief  engineer  and  director  of  j 
railways.  Public  Works  and  Labour  Department,  Province) 
of  Quebec,  died  on  March  10th  at  Quebec,  after  a  long  ill-  ' 
ness.  aged  67.  Mr.  N'allee  was  also  engineer  of  the  Quebec  1 
Public  LUilities  Commission. 
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Legislation  or  a  Code  of  Ethics,  Which  Is 
Needed  Most? 

'HERE  is  a  considerable  discussion  going  on  at 
present  among  the  members  of  the  Engineering 
Institute  of  Canada  regarding  the  efficacy  of 
"Legislation"  in  removing  the  present  ills  of  the 
irofession.  Particularly  it  is  argued  that  by  licensing 
engineers  we  should  succeed  in  raising  the  standards 
of  remuneration.  Now  the  writer  is  of  an  entirel)'  open 
mind  on  the  subject  of  legislation,  but,  at  the  same 
time,  makes  bold  to  confess  that  he  cannot  see  how 
either  the  status  of  engineering  or  the  remuneration 
of  engineers  can  be  improved  by  this  course,  unless, 
indeed,  it  is  proposed  to  exclude  from  the  privilege  of 
practising  all  those  engineers  who  at  the  present  time 
are  guilty  of  unethical  conduct,  or  are  responsible, 
directly  or  indirectly,  for  reducing  the  rates  of  remun- 
eration. In  that  case,  however,  the  membership  of 
the  engineering  profession  might  be  too  severely  deci- 
mated. 

A  case  in  point :  A  contract  is  to  be  let  for  the  de- 
sign and  construction  of  a  large  bridge.  Four  or  five 
of  our  best-known  firms  enter  the  competition.  The 
announcement  is  made  that  the  contract  is  let  to  one  of 


them.  'Jliis,  however,  does  not  settle  the  matter  so 
far  as  the  other  fitms  are  concerned.  They  continue 
to  discuss  the  matter  with  members  of  the  municipal 
council,  they  submit  new  plans  and  endeavor  in  var- 
ious and  devious  ways  to  upset  the  original  contract. 
Certain  of  them  seek  to  discredit  their  competitors — 
their  brother  engineers. 

Could  anything  be  more  unprofessional?  Could 
the  council  and  citizens  of  that  municipality  do  other- 
wise than  conclude  that  engineers,  in  general,  are  a 
body  of  men  for  whom  it  would  be  a  waste  of  energy 
to  entertain  respect?  In  what  way  will  legislation 
remedy  this  condition? 

And  there  is  still  more  to  this  case.  The  bridge 
will  cost,  it  is  said,  in  the  neighborhood  of  $300,000^ 
certainly  not  less.  A  fair  fee  for  designing  and  inspec- 
tion \v'ould  seem  to  be  somewhere  around  5  per  cent — 
i.e.  $15,000.  However,  the  cut-throat  competition 
among  these  four  or  five  brother  engineering  firms 
(who  so  urgently  desire  legislation  to  raise  the  stand- 
ard of  remuneration)  has  reduced  this  figure,  we  have 
been  advised,  to  $4,000. 

Now  what  amount  of  legislation  will  ever  rectify 
the  condition  existing  in  this  case.  These  firms  are 
working  against  one  another.  Each  is  suspicious  and 
unfriendly  towards  the  others.  As  a  matter  of  fact, 
they  are  all  merely  plaything*  of  the  municipal  coun- 
cil. If  the  councillors  and  mayor  have  any  sense  of 
humor  they  are  enjoying  as  well  as  profiting  by  this 
auctioneering  process  of  selling  their  services,  prac- 
tised by  the  engineers. 

In  all  possible  seriousness,  we  suggest  that  the 
members  of  the  E.  I.  C.  who  hope  to  improve  working 
conditions  for  themselves  by  legislation,  while  the 
ablest  and  best-known  men  in  the  profession  are  en- 
gaged in  secretly  auctioning  their  services,  are  doom- 
ed to  disappointment.  It  reminds  one  very  forcibly  of 
that  story  about  trying  to  take  the  mote  out  of  our 
brother's  eye.  Until  engineer's  respect  themselves  no 
one  else  is  going  to  be  foolish  enough  to  respect  them. 


Labor   in  Need  of  Guidance 

THE  City  Council  of  Toronto  has  gone  on  record 
as  favoring  an  8-hour  day  and  it  is  likely  this 
will  become  the  standard  in  all  departments  in 
the  near  future.  The  tendency  everywhere 
seems  to  be  toward  shorter-hour  days  and  the  demands 
of  labor  in  certain  cases  are  becoming  unreasonable. 
The  question  naturally  arises — where  is  it  going  to 
end? 

It  seems  that,  temporarily  at  least,  labor  has  be- 
come intoxicated  with  the  idea  that  might  is  right. 
More  than  ever  they  feel  the  ])ovver  of  numbers.  Nor 
can  the  fair-minded  observer  fail  to  realize  that  capital 
has  more  or  less  brought  this  condition  on  itself  by 
]>ursuing  the  identical  policy  that  it  now  condemns  in 
labor.  No  one  denies  that  capital  has  been  arbitrary 
and  unfair  with  labor  in  the  past. 

The  problem  today  is  to  bring  these  two  opposing 
.forces  into  harmony  and,  to  accomplish  that,  both 
sides  must  be  reasonable.  At  the  moment,  however,  it 
is  "labor"  that  seems  to  be  most  in  need  of  thoughtful 
guidance — both  for  their  own  sakes  and  that  of  the 
country  at  large.  Capital  can  withdraw  from  the  fields 
much  easier  than  labor  can,  and  in  doing  so  may  leave 
the  latter  stranded  and  the  industrial  progress  of  the 
country  at  a  standstill.  The  attitude  of  labor  during 
the  next  year  or  two  in  Canada  may  well  determine 
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very  larjjdy  the  extiMit  of  our  development  for  the 
next  half  century.  We  are  just  entering  the  race  today 
and  if  we  ji^et  off  to  a  bad  start  it  means  losinji:  the  race 
ior,  perhaj^s,  dropjiinf^  out  altogether. 

There  is  one  idea  that  labor  seems  to  have  omitted 
from  its  programme,  and  that  must  surely  be  included, 
viz : — value  for  wage  received — a  day's  work  for  a 
day's  wage.  Nobody  really  cares  whether  this  value 
is  delivered  over  ten  hours  or  nine  hours  or  eight 
hours  or  over  any  other  jieriod.  Labor  makes  the  mis- 
take, yet,  of  thinking  in  "hours"  rather  than  in  "ser- 
vice." The  basis  of  trades'  unions,  for  example,  is  a 
standard  wage  for  a  standard  day ;  all  men  have  the 
same  value.  It  is  not  necessary  to  point  out  the  utter 
inconsistency  of  this  contention.  It  is  as  if  one  pur- 
chased sugar  from  his  grocer  on  a  time  basi.s- — a  dollar 
;for  what  the  grocer  could  weigh  out  in  ten  minutes. 
One  need  only  watch  the  average  laborer  on  the  street, 
or  on  ordinary  building  construction  work  to  see  that 
his  ideal  is  wrong.  The  basis  of  all  his  computations 
is  time — hours.  He  does  not  think  of  the  cpiantity  of 
work^exce])t,  indeed,  to  watch  that  no  one  exceeds 
a  certain  maximum,  which  is  today  much  less  than 
formely  constituted  a  day's  work.  He  does  not  think 
■of  the  "quality"  of  the  service  he  renders.  These 
things  are  largely  responsible  for  the  attitude  of  capi- 
tal, thoug'h,  very  possibly,  they  do  not  entirely  justify 
that  attitude. 

The  labor  problem  will  be  with  us  for  some  time 
and  can  only  be  solved  in  one  way.  The  labor  man 
mu.st  admit  his  obligation  to  give  fair  value  for  wage 
received.  The  employer  must  admit  his  obligation 
to  give  fair  wage  for  value  received. 


times  that  of  ordinary  mild  steel,  it  will  be  economi- 
cal to  use  it.  We  certainly  believe  that  it  can,  but  it 
will  not  of  course,  unless  there  is  a  go'xl  demand  for  it. 


The  Future  of  Structural  Steel  Work 

O.VE  of  the  dominant  factors  in  determining  the 
immediate  future  of  structural  steelwork  will 
be  the  cost  of  steel  and  its  consequent  relative 
scarcity.  Many  prophets  have  stated  that  the 
price  of  steel  will  rise  as  soon  as  the  control  is  remov- 
ed. We  are  to  doubt  it,  or  rather  to  doubt  that  the 
rise  will  be  maintained  for  an  apjireciable  period.  There 
will  undoubtedly  be  great  demands  for  steel,  but  the 
possible  output  is  very  much  in  excess  of  pre-war  fig- 
ures. It  is,  however,  difficult  to  i)rophesy  with  accur- 
acy when  conditions  receive  a  violent  change. 

In  any  case,  the  cost  of  material  is  going  to  be  a 
serious  matter,  and  it  will  be  much  more  necessary 
than  formerly  to  consider  economy  in  steel  construc- 
tion. We  have  repeatedly  ])ointed  out  in  these  columns 
that  current  practice  and  regulations  call  for  much 
waste  in  steel,  and  that  careful  designing  can  .save 
thirty  per  cent  of  material  without  affecting  the  fac- 
tor of  safety  of  the  structure  as  a  whole. 

The  other  direction  in  which  progress  can(  and  we 
think  should)  be  made  is  in  the  use  of  steel  with  high- 
er tensile  strength.  Many  engineers  seem  to  think 
that  all  high  tensile  steel  is  unsafe  in  structural  work, 
because  it  is  brittle ;  this  is  absolutely  untrue.  High 
tensile  steel  may  be  brittle,  but  it  need  not  be,  and  it 
recpiires  only  reasonable  care  in  testing  and  inspection 
to  ensure  that  a  high  tensile  steel  shall  be  just  as  good 
as  regards  ductility  as  ordinary  mild  steel. 

It  is,  for  instance,  easily  possible  to  obtain  a  steel 
with  a  23  ton  yield  point,  which  will  pass  all  reason- 
able specifications  with  reference  to  ductility.  This 
steel  can  safely  be  stressed  to  one  and  a  half  times  as 
much  as  ordinary  mild  steel ;  if,  therefore,  it  can  be 
produced  at  a  price  which  is  less  than  one  and  a  half 


Housing  and  the  Land 

EVERY  acre  of  land  in  Canada,  agricultural,  min- 
eral or  forest,  now  being  held  by  private  inter- 
ests, should  be  valued.     A  fair  ])rice  should  be 
put  on  it  and  every  owner  should  be  taxed  on 
that  value. 

The  various  housing  schemes  throughout  the  coun- 
try are  badly  handica])i)ed  by  the  lack  of  land  avail- 
able at  a  ])rice  to  meet  the  requirements  of  low  priced 
homes. 

There  is  a  great  deal  of  land  that  would  he  suitable 
for  housing  ])lans,  but  the  owners  find  it  nifire  ])rofit- 
able  to  hold  it  in  idleness  while  it  grows  in  value  with 
the  growth  of  the  jjopulation,  than  to  put  it  to  a  use- 
ful ])ur|)ose. 

If  this  vacant  land  could  l)e  suitably  taxed  it  would 
compel  the  owners  to  either  utilize  it  or  to  dispose  of 
it  to  someone  who  woidd  utilize  it.  It  would  appear 
that  a  tax  of  this  kind  would  remove  one  of  the  chief 
obstacles  to  the  success  of  ])lans  for  cheap  houses 
for  workingmen. 

A  solution  of  the  i)rob!em  would  be  for  the  govern- 
ment to  amend  the  Assessment  .'\ct,  permitting  the  ■ 
municipalities  to  exeni])t  imjirovements  or,  as  an  alter-  V 
native,  assess  all  lands  at  one  hundred  cents  on  the 
dollar  and  improvements  at,  say,  fifty  cents  on  the 
dollar.  The  increase  in  the  land  assessment  would 
more  than  offset  the  amount  of  exemption  and  in  this 
way  would  make  possible  a  reduction  in  the  tax  rate. 

As  the  Assessment  Act  now  stands,  it  practically 
])enalizes  the  builder  of  houses.  It  appears  to  be  im- 
])ossihle  for  the  Housing  Commission  or  anyone  else 
,to  build  and  dispose  of  houses  at  prices  the  working- 
men  can  pay,  if  they  are  compelled  to  pay  the  present 
price  demanded  for  the  land. 


Convention  of  Clayworkers 

The  annual  convention  of  the  Canadian  National  ^ 
Clay  Products  Association  will  be  held  in  the  Build- j 
ers'  Exchange  rooms,  Toronto.  Ont..  on  Monday, 4 
Tuesday  and  Wednesday,  May  26,  27  and  28.  An  ex-j 
cellent  ])rogramme  has  been  jirepared.  which  will  in-j 
dude  the  following  pa])ers : 

Why  Ereight  Rates  are  as  They  are  and  How^ 
Made,  by  ]as.  E.  Walsh,  (leneral  Manager  of  the  C. 
M.  A.;  Transportation  of  Claj-  Products,  by  Millardj 
E.  Gibson,  general  manager  of  the  National  Fireproof-J 
ing  Co. ;  Use  of  Firebrick  in  the  Steel  and  Clay  Pr 
ducts  Business;  Sewer  Pipe  Investigations,  by  A.  G.I 
I3alzell :  Railroad  Kilns,  by  W'alter  S.  Kuffer  of  thej 
.American  Dressier  Tunnel  Kilns  Co.;  Steam  Shovelj 
Comparisons,  by  Wni.  Burgess,  superintendent  of  thel 
Don  Valley  Brick  Works;  Motor  Trucks  in  the  Clay| 
Products  Business,  by  Chas.  Harrison  and  Horace 
Har])ham. 

It   is  also  expected   that  Joseph   Keele.  chief  en-1 
gineer  of  the  Ceramic  Department,  Mines  Branch.  Ot- 
tawa, will  contribute  a  paper,  and  C.  H.  Hallatt.  chair- 
man of  the  Tile  Committee,  and  M.  F.  Gibson.  chair-J 
man  of  the  Technical  Education  Committee,  will  give! 
their  report. 

The  social  features  are  being  looked  after  by  thej 
Montreal  Convention  Committee,  of  which  L.  W.  Mc-f 
Arthur   is   chairman. 
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Concrete  Arch  Bridges  in  Canada 

An  Historical  Review  of  Canadian  Bridge  Building  and  Reference  List  of 

Reinforced  Concrete  Arch  Spans 


THE  history  of  bridge  building  in  Canada  is  a 
stoiry  of  evolution  from  the  almost  purely  uti- 
litarian to  that  higher  type  of  national  struc- 
ture which  represents  at  the  same  time  both 
artistic  beauty  of  design  and  a  characteristic  rugged- 
ness  in  construction.  This  change  has  been  brought 
about  to  a  considerable  extent  by  the  introduction  of 
^^^  concrete,  which  has  made  it  possible  to  introduce  an 
[^■almost  infinite  variety — the  true  basis  of  art. 
I^B  And  so  it  was  an  interesting  address  Mr.  Frank 
I^BBarber  gave  the  members  of  the  Toronto  Section  of 
I^Hthe  E.  I.  C.  at  their  recent  meeting  when  he  describ- 
l^f  ed  the  development  of  bridge  building  in  Canada, 
speaking  more  particularly  of  concrete  structures. 
^^'  Mr.  Barber  had  been  at  infinite  pains  to  collect  accur- 
I^Hate  data  and  even  considered  purely  as  a  reference 
I^Bthe  paper  was  exceedingly  valuable.  It  is  for  this  pur- 
I^Hpose  we  reproduce  the  facts  contained  in  the  address. 
^^■So  far  as  we  know  it  is  the  first  attempt  that  has  ever 
l^jTieen  made  to  collect  data  of  this  nature,  and  we  have 
Mr.  Barber's  assurance  that,  through  our  pages,  the 
information  will,  in  future,  be  kept  strictly  up  to  date. 

Historical  Review  of  Canadian  Concrete  Arch  Bridges 

(  It  was  estimated  by  Edwin  Thatcher  that  in 
1904  there  were  only  about  100  concrete  bridges 
in  America.  Now,  after  15  years,  there  are  prob- 
ably as  many  as  this  .vithin  a  few  miles  of  To- 
ronto.   In    191S  concrete  bridges   first  exceeded   steel 

[bridges  in  the  gross  amount  spent  in  any  period,  for, 
according  to  the  Engineering  News-Record's  esti- 
niatf.  covering  the  first  nine  months  in  1918,  the  cost 
of  bridge  building  in  the  United  States  was  as  fol- 
ows:  Concrete  bridges,  $5,900,000;  steel  bridges,  $4,- 
800,000. 

Of  the  different  types  of  concrete  bridges  the 
open  spandrel  arches  are  the  most  important,  as  this 
is  the  type  adopted  for  nearly  all  the  longer  arches ; 
this,  on  account  of  the  great  weight  of  earth-filled 
arches  of  long  span .  Table  1  lists  the  open  spandrel 
bridges  over  100  feet  in  clear  span  length. 

The  first  long  span  Canadian  arch  was  earth-filled. 
It  was  92  ft.  long  and  was  built  at  Massey,  Ont.,  in 
1906  by  Mr.  W.  A.  McLean,  now  Deputy  Minister  of 
Public   Highways,    Ontario,   but   then    chief    engineer 

^of  the  department.  Besides  being  a  pioneer  in  this 
field  it  may  be  noted  incidentallj^  that  Mr.  McLean 
probably  deserves  chief  credit  for  introducing  con- 
crete sidewalks  in  the  towns  of  Ontario.  This  is  not 
.so  well  known  as  his  later  connection  with  concrete 
highways.  The  Massey  bridge  was  exceeded  in  span 
two  years  later,  in  1908,  when  Jas.  Bell  built  the  Lyn- 
hurst  bridge  at  St.  Thomas,  of  clear  span  116  feet, 
and  costing  about  $11,000.  Next  year,  1910,  the  palm 
for  long  span  arches  passed  to  the  first  long  Canadian 
open  spandrel  arch,  the  Wadsworth  bridge  at  West- 
on, Ont.  This  had  a  span  of  118>^  feet  and  was.  built 
by  Barber  &  Young,  at  a  cost  of  about  $15,000.  The 
record  spans  have  since  been  of  this  type.  Mr.  Bell's 
Lynhurst  bridge,  however,  remained  the  longest  earth 
filled  arch  in  Canada  until  a  few  months  ago,  when 
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the  handsome  Tower  Road  Bridge,  Halifax,  was  <:om- 
pleted,  of  span  144  ft.,  by  W.  A.  Dufif,  bridge  engin- 
eer to  the  Canadian  National  Railways.  This  is  a 
flat  arch  requiring  no  great  depth  of  earth  fill ;  other- 
wise hollow  spandrels  would  have  been  more  econo- 
mical. Even  so,  this  arch  is  ])robably  close  to  the 
economical  limit  for  filled  arches  and  may  not  he 
soon  exceeded  by  this  type. 

The  Wadsworth  bridge,  at  Weston,  was  exceeded, 
in  length,  by  two  bridges  built  in  1913.  One  of  these 
was  at  Port  Arthur,  Ont. ;  a  single  span  of  130  ft.  in 
the  clear,  by  L.  M.  Jones.  In  the  same  year  was  com- 
pleted the  King  (ieorge  arch  at  Oakville  for  the 
County  of  Halton.  'llie  county  engineer  was  Jas. 
Hutcheson,  and  the  bridge  was  designed  and  erected 
by  Frank  Barber,  as  consulting  engineer.  Besides, 
the  main  arch  of  span  135  ft.,  there  are  8  concrete  beam 
spans,  making  a  length  of  bridge  proper  of  476  ft. 
The  roadway  is  narrow  for  a  bridge  of  this  length,  16 
ft.,  and  it  is  without  sidewalks.  The  cost  was  about 
$60,000. 

Two  years  later,  in  1915,  the  palm  passed  to  the 
great  University  Bjidge,  Sa.skatoon.  This  has  3  spans 
of  150  ft.  and  7  shorter  spans,  making  a  total  length 
of  concrete  of  1250  ft.  The  roadway  is  of  generous 
dimensions,  45  ft  between  curbs,  with  2  sidewalks  of 
8j/.  ft.  It  was  designed  by  the  Provincial  Board  of 
Highway  Commissioners  for  Saskatchewan,  A.  P. 
Linton  bridge  engineer.  Daniel  B.  Luten,  as  consult- 
ing engineer,  checked  the  calculations  and  acted  in  an 
advisory  capacity.  The  contract  price  was  about 
$400,000,  but  the  total  cost,  including  land  damages. 
was  $520,000.  C.  J.  Yorath,  C.E.,  was  city  commis- 
sioner  for   Saskatoon. 

The  Saskatoon  bridge  was  duplicated  as  to  spans 
and  nearly  as  to  length  the  following  year,  1916,  by 
the  Centre  St.  Bridge,  Calgary,  of  3  main  spans  of 
150  ft.  and  2  shorter  spans,  making  a  length  of  ap- 
))roximately  1,000  ft.  of  concrete.  The  roadway  is  42 
ft.  with  2  sidewalks.  There  is  also  a  narrower  lower 
deck  hung  from  the  arch  ribs  by  structural  steel 
shapes.  The  bridge  was  designed  by  Geo.  W.  Craig, 
city  engineer,  and  John  F.  Greene,  bridge  engineer, 
and  was  built  bv  them  bv  day  labor  at  a  cost  of  $366.- 
000. 

Longest  Bridge  in  Canada 

The  Saskatoon  bridge  is  at  present  the  longest 
and  probably  the  finest  concrete  bridge  in  Canada, 
with  the  Calgary  bridge  a  close  .second.  But  they  will 
be  exceeded  in  length  and  span  by  the  Hunter  street 
bridge,  Peterboro,  upon  which,  it  is  expected,  work 
will  commence  shortly.  This  will  have  a  main  span 
of  235  ft.  with  10  shorter  spans,  making  a  length  from 
end  to  end  of  concrete  of  1,365  ft.  The  roadway  is 
42  ft.  with  2  sidewalks  of  6  ft.  R.  H.  Parsons  is  city 
engineer,  and  Harry  Phelan  chairman  of  the  commit- 
tee. The  design  is  by  F'rank  Barber,  consulting  en- 
gineer, in  collaboration  with  Claude  Bragdon,  arcni- 
tect.    The  estimated  cost  is  $300,000. 

The   three    last   mentioned   bridges   carry,    or   will 
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cany,  climhlc  lines  of  flectric  cars.  The  Lemieux  Isl- 
and hridfjf,  last  on  tal)le  1,  is  an  aqncdiict  and  road- 
way combined.  It  has  spandrel  curtain  walls  and  thus 
look.s  like  a  filled  arch. 

Arch  and  Beam  Spans 

Besides  the  above  mentioned  seven  o])en  spandrel 
arches  all  over  100  ft.  in  main  span,  two  more  are 
mentioned  in  Table  III.  The  \'ictoria  Bridge,  Brant- 
ford,  built  in  1910,  was  one  of  the  first  of  this  type 
in  Canada.  The  arch  span  is  only  60  ft.,  but  4  beam 
spans  bring  the  length  to  246  ft.,  at  that  time  the 
fourth  longest.  It  has  a  wide  roadway  with  sidewalks 
and  carries  electric  cars.  T.  Harry  Jones,  the  engin- 
eer, has  designed  several  other  very  ])leasing  sliort 
span  arches.  The  other  open  si)aiidrel  arch  in  Taljle 
III.   is   the   handsome   Craw'ford   St.   bridge,   in    three 


about  midway  between  crown  and  springings.  The 
approaches  of  the  First  St.  bridge,  Brandon,  ;5  spans 
of  40  ft.,  centre  to  centre,  are  also  of  this  type.  R.  K. 
S]jeakman  was  city  engineer.  It  is  believed  that  this 
completes  the  list  of  open  spandrel  arches  of  Canada, 
except  for  a  3  span  foot  bridge  in  Guelph. 

Long   Small   Span  Bridges 

Table  111  gives  12  concrete  bridges,  consisting  of 
a  number  of  small  spans,  but  of  total  length  of  bridge 
proper  over  200  ft.  The  data  given  on  the  li.st  i.s,  pcr- 
haj)s  sufficiently  descriptive  of  these  bridges.  The 
two  Ottawa  b.ridges  on  this  list,  and  one  on  the  first 
list,  Hurdmen's  and  Lemieux  Is.,  by  J.  B.  McRae, 
and  the  Bank  St.  bridge  are  of  fine  appearance,  cs- 
l)ecially  the  two  latter,  and  are  among  the  tongest  in 
Canada.    The    lately    completed    lift    bridge   over    the 
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1.  Main  span   of   Hunter   Street    Bridge,    Peterboro.      Open   Spandrel   Arch  of  235  ft.  clear  span,  with  ten  approach  spans.   .Length  1365  ft.   (in  course). 

2.  Tower  Road  Bridge,  Halifax.  Longest  clear  span  (144  ft.)  for  Canadian  earth-filled  arches.  3.  Hurdman's  Bridge.  Ottawa.  Typical  long 
concrete  bridge  made  up  of  short  filled  arches.  4.  Earth-filled  arch  at  Massey.  Ont.  The  first  long  span  (92  ft.)  concrete  bridge  in  Canada. 
6.  Concrete  Truss  Bridge  at  Riverview,  Manitoba,  of  span  86^/3  ft.,  built  in  1917.  6.  Centre  Street  Bridge.  Calgary.  1916.  Three  open  spandrel 
arches  of  150  ft.  span  and  2  shore  spans,  approximately  1,000  feet  long.  7.  King  George  Arch.  Oakville.  1913.  Open  spandrel  arch  of  135  ft.  span 
with   eight   beam   spans.      8,    University    Bridge,     Saskatoon.    1915.      Main  spans  150   ft.   clear;    length.   1.260  ft. 


spans,  built  by  the  City  of  Toronto.  The  arches  are 
not,  strictly  speaking,  reinforced  concrete,  as  they 
have  structural  steel  enough  in  them  to  carry  the  im- 
posed loads. 

Besides  the  9  bridges  mentioned  above  there  are 
9  other  open  spandrel  spans  ranging  from  SO  ft.  to 
about  40  ft.  as  follows :  The  Fergus  bridge,  Welling- 
ton County,  by  Bowman  &  Connor,  80  ft.  span  ;  the 
Kleinburg  arch,  65  ft.  span  for  York  County  High- 
way Commission,  E.  A.  James,  engineer  to  Commis- 
mission,  Frank  Barber,  consulting  engineer,  and  six 
by  the  Manitol)a  Highway  Commission,  all  under  60 
ft.  in  span.    Three  of  these  have  the  floor  suspended 


canal  at  Ottawa,  was  also  mentioned,  though  having 
a  steel  lift  span,  as  being  the  handsomest  lift  bridge 
known  to  the  speaker.  The  finish  of  all  the  late  con- 
crete bridges  in  Ottawa  is  washed  granite.  These 
bridges  place  Ottawa  in  the  forefront  of  Canadian 
cities  as  to  concrete  bridges. 

Earth  Filled  Arch  Bridges 

Besides  the  longer  arches  given  in  the  tables  the 
information  to  hand  as  to  earth-filled  arch  bridges 
under  200  ft.  in  length  and  of  spans  between  60  and 
100  ft.  inclusive,  is  as  follows: 

There  are  nine  in  Nova  Scotia,  all  in  Halifax,  7  of 
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I  spans  60  ft.  and  2  of  spans  66  ft.  all  single  spans.  All 
but  one  have  2  sidewalks  and  roadways  varying-  from 
15  to  33  ft.  These  are  in  addition  tO/  the  2  longer 
bridges,  Young  Ave.,  and  Tower  Road,  given  in  tiie 
tables.  They  were  all  built  by  the  Halifax  Ocean  Ter- 
minals Railway,  by  W.  A.  Duff,  assistant  chief  en- 
gineer, and  are  very  handsome  bridges.  They  have 
all  ornamental  railings  and  the  exposed  surfaces  have 
received  tool  treatment. 

It  is  believed  that  New  Brunswick  has  at  present  no 
concrete  bridges  of  spans  over  60  ft.  In  the  Province 
of  Quebec,  besides  the  Chicoutimi  River  bridge,  span 
113  ft.  and  third  longest  earth  filled  arch,  and  the  St. 
Bazile  bridge  by  L.  A.  Vallee,  both  given  in  the  tables, 
Magwood  &  Walker  built  the  Coaticook  arch,  span 
100  ft.,  in  1910,  which  for  5  or  6  years  was  the  longest 
concrete  span  east  of  Montreal.  After  these  the  long- 
est spans  in  this  province  are  two  bridges  by  Gauvin 
and  Lassard,  each  of  span  80  ft.,  one  at  Notre  Dame 
du  Rosaire,  1916,  and  one  at  St.  Phelamon,  1918,  each 
costing  about  $12,000.  Next  to  these  is  a  bridge  on 
the  international  boundary  over  Missisquoi  River  of 
2  equal  s])ans  of  67  ft.  each  by  the  Vermont  State 
engineer,  and  one  at  Ste.  Marie  du  Monnoir  of  two 
equal  spans  of  60  ft.  each  by  F.  E.  Came. 

In  Manitoba  there  is  an  earth  filled  arch  of  60  tt. 
at  Arden.  Except  for  a  concrete  truss  of  86^ 
feet,  mentioned  later,  we  have  information  of 
no  other  arches  of  over  60  feet  in  this  pro- 
vince. There  are  sixteen  arches  in  Manitoba  over 
[■30  ft.,  5  of  them  earth  filled,  6  open  spandrel,  men- 
tioned  above,   and   5   concrete  trusses.   These   are   all 
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by  the  Manitoba  Good  Roads  Board,  and  have  road- 
ways of  18  ft.  between  curbs.  Two  of  the  concrete 
trusses  are  especially  worth  mentioning,  the  Riverview 
bridge,  span  86^  ft.,  which  is  among  the  longest  con- 
crete trusses  in  Canada,  and  the  Rat  Creek  bridge  No. 
4,  in  3  spans,  longest  50  ft.,  total  length  124  ft.,  the  only 
Canadian  concrete  truss  bridge  of  more  than  one  span. 
Great  care  has  been  taken  of  the  railings,  finish  and 
all  other  details  in  these  Manitoba  bridges,  and  tney 
will  compare  favorably  in  appearance  with  bridges  in 
any  part  of  Canada. 

Besides  the  Centre  St.  and  Mission  bridge  in  Cal- 
gary, and  the  Saskatoon  bridge,  there  are  no  concrete 
bridges  west  of  Manitoba  of  spans  greater  than  60  tt. 

In  Ontario,  in  addition  to  the  longer  bridges  given 
in  the  tables,  there  are  at  least  16  arches  of  spans 
from  60  to  100  ft,  inclusive.  Three  by  Jas.  Bell,  in 
Elgin  county ;  Queen's,  2  spans  of  80  ft.-;  Brewery, 
2  spans  of  75  ft.,  and  Orwell  75  ft.,  all  built  in  1908. 

Three  by  Lucius  E.  Allen,  in  Hastings  county, 
built  ill  1913;  Bridcewater  and  Bancroft,  each  100  ft.: 
and  Spry's,  80  ft. 

Three  by  Bowman  &  Connor:  Eramosa  Tp.,  60 
ft.;  Maryhoro  Tp.,  80  ft.,  and  Peel  Tp.,  60  ft. 

Three  by  Frank  Barber :  Russel,  York  Tp.,  60  ft. ; 
Newmarket,  60  ft.,  and  Kirkham,  Scarboro  Tp.,  70  ft. 

One  for  the  Niagara,  St.  Catharines  and  Toronto 
(Itlectric)  Railway  of  main  span  80  ft.,  with  5  small 
shore  spans,  one  of  the  largest  when  it  was  built  ir; 
1908. 

One  by  C.  E.  Ure  at  Enibro,  75  ft. 


TABLE  I. 

Open  Spandrel  Arch  Bridges  with  Clear  Span  Over  100  Feet 


Name 

Hunter  Street 
Peterboro 


Centre  St.  Bridge 
Calgary 

University    Bridge 
Saskatoon 

King  George  Arch 
Oakville 


(m 
course) 


1910 


1915 


1913 


Clear  span  No.  Total  length 

of  main  of  of  bridge 

arch  spans  proper 

1   main  i;i65' 

5'         10  approach 


.1  mam  approx. 

150'  3  approach   1000' 

;i  main 
150'  7   shorter       1350' 

1  main 
1:h5'  8  approach     470' 


Roadway 

between 

curbs 

43' 


Side- 
walks 

3    of   G' 


Cost  Engineer 

$:iOO,000       l'"rank  Barber,   Engineer 

Claude   Bragdon,   Architect 
R.  H.  Parsons,  City  Engineer 


42'  2  $:!6G,()00 

45'        3   of  8>^'        $530,000       A.  P.  Linton 


Geo.  W.  Craig,  City  Engineer 
Jno.  F.  Green,  Bridge  Engr. 


10' 


Port  Arthur   Bridge 

Wadsworth  Arch 
Weston 

1913 
1910 

130' 
11814' 

1  span 
1  span 

about 
180' 
178' 

10' 
16' 

3  of  5' 
none 

Lemieux   Isl.   Bridge 

Ottawa                            1916 
(Aqueduct  &  highway) 

106' 

4  equal 
spans 

765 

30' 

TABLE  IL 

1 

Earth 

Filled  Arch 

Bridges, 

Over  100 

Feet  C 

■         Name 

Tower  Rd.   Bridge 
Halifax 

Year 

1917 

Clear  span 

of  main 

span 

144' 

No.             Total  length 
of                 bridge 
spans                 proper 

about 
1                  200' 

Roadway 

between 

curbs 

30' 

Side- 
walks 

3  of  6' 

Lyiihurst   Bridge 
St.  Thomas 

1908 

116' 

1 

about 
150' 

IG' 

1  of  4' 

Cliicoutimi   River 

Bridge 
Chicoutimi  County 

Quebec 

1910 

113' 

3 

.$GO,000      Jas.  Hutcheon,  County  Engr. 
Frank  Barber,  Consltg.  Engr. 

L.    M.  Jones. 

$15,000       Barber  &  Young 


$59,500      John   B.  McRae. 


Cost  Engineer 

W.  A.  Duff,  Bridge  Engr. 
to  Can.  National  Railways. 


$11,000       Jas.   liell 


Gagne   &  Jennings 


Tin:   CONTRACT    RECORD 
TABLE  III. 


March  26,  l!»!'j 


Concrete  Arch  Bridges  of  Spans  Less  than  100  Feet  but  of  Total  Bridge  Length  of  Over  200  Feet. 

Earth  Filled  except  as  noted. 

Enfflneer 

W.  I'.  Xear,  City  Engineer. 
Sprague  &  Keppert, 

Consulting    Engineers. 

\.  J.  Kerr,  City  Engineer. 

J.  B.  McKae. 

Consulting    Engineer. 

T.  S.  Hay,  City  Engineer. 
W.  J.  Francis,  Conslt.  Engr. 


C.   VV.   Power.  Chief  of 
Dept.  of   Bridges. 

J.  S.   Burgoyne. 

Chief  .Asst.  on   Design. 

L.  X.  Edwards,  Chief 

Asst.  on  Construction. 

Connor,  Clarke  &   Monds 


Name 

Year 

Tolal 
luneth 

No. 

of 

spans 

Roadway 

between 

curbs 

Sidewalks 

Cost 

Ontario  .St.  liridgc, 
St.  Catliarincs 

1 1)  1 U 

750' 

i:i  of  50' 

26' 

1    of  6' 

.$141,000 

liank   St.    Bridge, 
Ottawa 

i!)i:; 

036' 

7   of   76' 

40' 

3  of  .S' 

$i:so.()oo 

Ilurdniau's   Bridge, 
Ottawa 

about 

500' 

7  spans 

Smith  Street  Bridge, 
Peterl!)oro 

I'JIO 

:J85' 

:!  of  !U' 

■ziv 

!    of  .-)' 

.fl^^.OOO 

Crawford   St.  Bridge, 

Toronto  11114 

(Open   spandrel) 


Edindale  Bridge, 

Simcoe  County  l'J07 


1  of  81'  4" 

2  smaller 


21 


,$45,000 


286' 


4  of  60' 


16' 


Mission  15ridge, 
Calgary 

Old  Mill  Bridge  over 
H umber  River 
York  County 

l'.)15 
l'.»10 

284'  6" 
282' 

1   of  86' 

1  of   76' 

2  of  34' 

1  of  82' 
2  of  62' 

40' 
25' 

1  of  6' 
none 

.$45,000 

Geo.  W.  Craig. 

I'rank    Barber.    Engineer. 
.Mfred   Chapman,  .\rchitect. 

Chaude  River 
St.   Bazile.   Que. 

11117 

about 
280' 

:;  of  79' 

• 

L.  A.  Vallee,  Chief  Engineer, 
Dept.  of  Highways,  Quebec 

Montreal  Aqueduct 

11)17 

251' 

3  of  57' 

36' 

Mouchel  &  Partners  and 
Dominion  Bridge  Co. 

Young  Ave.   Bridge, 
Halifax 

1»17 

about 
250' 

2  of  96' 

48' 

2  of  16' 

W.  A.  Duflf. 

Victoria  Bridge, 

Brantford 
(Open  spandrel) 

111  10 

246' 

1  of  60' 
4  shorter 

38' 

2  of  11' 

.$50,000 

T.  Harry  Jones. 

One  by  Chas.  Talbot,  St.  John's,  Neiddlese.s  Co., 
75  ft. 

The  historic  Massey  bridge  of  92  ft.  span  was  men- 
tioned above.  Although  of  smaller  dimensions  than 
those  adopted  for  bridges  here  recorded,  the  Guelph 
Prison  bridge,  also  by  W.  A.  McLean  is  worthy  of 
tnention  on  account  of  its  architectural  beauty.  It 
has  a  main  span  of  50  ft  and  2  .shorter  side  spans. 

Concrete  Truss  Bridges 

An  historical  survey  of  concrete  arches  would  be 
incomplete  without  a  .short  review  of  concrete  truss 
bridges.  These  are  generally  arches  with  the  skew- 
backs  tied  together  by  lower  chords,  and  generally 
with  the  floor  suspended  from  the  arched  chords  on 
a  level  with  the  lower  chords.  The  first  was  built  by 
Considre,  in  France,  in  1904.  The  first  in  America 
was  the  approach  to  the  Sparkman  St.  bridge,  Nash- 
ville, Tenn,  The  first  in  Canada  and  second  in  Ainer- 
ica  was  the  Middle  Road  bridge,  between  the  coun- 
ties of  York  and  Peel,  s])an  79  ft.,  designed  by  Bar- 
ber &  Young,  and  built  in  1909  by  O.  L.  Hicks,  con- 
tractor, one  of  the  pioneers  in  concrete  building  in  On- 
tario. In  1911,  Barber  built  two  other  trusses:  Free- 
man's bridge.  York  county,  span  91  ft.,  and  until  1919 
the  longest  Canadian  truss ;  and  Haliburton,  span  55 
ft.,  and  by  1913  had  built  9  of  this  type;  also  3  others 


in  York  county,  Highland  Creek,  Birrels  on  Yonge 
St.,  North  of  Toronto,  and  Eckhardt,  near  Unionville, 
one  near  Collingwood,  and  Simpson's  and  Sproull's, 
in  Amaranth  township,  near  Orangeville.  Up  to  this 
time  the  concrete  truss  had  not  appealed  to  other  en- 
gineers, but  in  1913  Bowman  &  Connor  built  one  at 
Eden  Mills,  of  span  50  ft.  In  1914  Barber  built  eight 
others,  mostly  in  York  county,  and  Bowman  &  Con- 
nor built  4  others  in  Wellingtoii  county,  .\fter  1914 
concrete  trusses  became  more  generally  distributed, 
and  at  present  there  are  56  of  this  type  in  Canada, 
25  of  them  of  60  ft.  span  or  over,  including  4  on  the 
Toronto  &  Hamilton  Highway,  of  spans  from  100  to 
120  ft.  now  being  completed.  These  were  designed 
by  Mouchel  &  Partners  for  H.  S.  Van  Scoyoe,  chief 
engineer  to  the  Commission.  The  five  built  by  the 
Good  Roads  Board,  Manitoba  have  already  been  men- 
tioned. 

Concrete  Arches  Over  60  Ft.  Span 

Concrete  arches  of  all  types  and  of  spans  over  (iO 
ft.  or  total  length  of  bridge  over  200  ft.  are  distributed 
as  follows:  Nova  Scotia  11,  Quebec  7,  Manitoba  2, 
.■\lberta  2,  and  Saskatchewan  1,  Ontario  57,  making 
80  in  Canada.  It  is  remarkable  that  approximately 
one-third  of  these  are  concrete  trusses. 

Concrete  beam  and  slab  bridges  are  not  here  being 
considered,  but  it  may  be  said  that  although  there  arc 
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a  great  many  of  quite  short  span  there  are  few  of 
spans  over  50  ft.  and  not  more  than  a  half  dozen  of 
considerable  length,  the  two  C.  P.  R.  viaducts  at 
North  Toronto  of  length  380  ft.  and  span  of  35  and 
2)7  ft.  being  the  longest . 

The  speaker  compared  the  longest  Canadian  con- 
crete viaducts  and  the  greatest  Canadian  arches  with 
the  world's  bridges.  There  are  2>2  concrete  arch 
bridges  and  viaducts  longer  than  the  Saskatoon  bridge 


and  29  longer  than  the  Peterborough  bridges  will  be. 
There  are  13  arches  greater  than  the  main  span  (235 
ft.). of  the  Peterborough  bridge,  6  of  these  in  America. 
Mr.  Barber  made  it  plain  that  his  figures  were  sub- 
ject to  correction  and  additions,  which  he  will  wel- 
come. In  order  that  this  interesting  history  may  be 
complete  as  posible.  F^ngineers  are  asked  to  com- 
municate direct  with  Mr.  Barber  or  through  the  Con- 
tract Record  of  anv  errors  or  omissions  thev  mav  note. 


Whitley  Plan  for  Improving  Labor  Status 

Joint    Standing    Industrial   Councils    Recommended   to    Provide    Remedy   for 
Differences  Between  Employers  and  Employed 


JOINT  industrial  councils  have  been  proposed  in 
what  is  known  as  the  Whitley  plan  as  a  possible 
remedy  for  the  diiiferences  between  employer  and 
employed.  The  recommendations  of  this  scheme, 
so  far  as  these  councils  and  their  modus  operandi  are 
concerned  have  been  attracting  wide-spread  attention 
on  account  of  the  sound  principles  that  are  involved. 
The  extent  of  industrial  unrest  at  the  present  time  is 
engaging  the  attention  of  both  employer  and  employed 
a'ul  any  sane,  practical  method  that  will  alleviate  the 
differences  will  be  received  with  open  arms.  On  ac- 
count of  the  practical  suggestions  embraced  in  the  so- 
called  Whitley  report,  it  has  been  welcomed  as  a 
scheme  worth  profound  consideration,  and  its  applica- 
tion will  be  watched  with  deep  interest. 

The  Whitley  plan  derives  its  name  from  J.  H.  W'hit- 
ley,  the  chairman  of  the  committee  appointed  in  Eng- 
land to  report  on  the  labor  problem.  This  committee, 
numbering  fifteen,  embraced  employers,  trade  union 
■officials,  economists  and  other  specialists.  The  recom- 
mendations of  this  committee  favored  the  establish- 
ment of  joint  industrial  councils  representing  employer 
,and  workpeople.  In  many  industries  in  England  these 
councils  have  been  put  into  operation  and,  to  all  re- 
fKDrts,  are  proving  eminently  satisfactory. 

Canadian  interest  in  the  Whitley  plan  has  lately 
been  stimulated  by  the  condition  of  labor  unrest  all 
over  the  country  and  by  the  reported  success  of  the 
scheme  in  England.  The  city  of  Toronto  has  taken 
the  initiative  in  the  matter  of  applying  the  .scheme  in 
Canada.  Representatives  of  the  employers  and  em- 
ployees in  the  building  trades  have  had  a  meeting  with 
the  result  that  a  committee  is  drawing  up  a  basis  of 
action  which  will  be  submitted  to  the  trades'  unions 
and  employers'  organizatibns  for  consideration  and 
ratification. 

To  enlighten  our  readers  as  to  the  nature  of  the 
Whitley  scheme  and  the  operation  of  the  Joint  Indus- 
trial Councils,  a  resume  is  herewith  made  of  the 
Whitley  report : 

Objects  of  the  Whitley  Report 

The  Whitley  committee  were  asked  to  advise  the 
government  on  two  points  : 

(1)  To  make  and  consider  suggestions  for  secur- 
ing a  permanent  improvement  in  the  relations  between 
employers  and  workmen.  (2)  To  recommend  means 
for  securing  that  industrial  conditions  affecting  the 
relations  between  employers  and  workmen  shall  be 
systematically  reviewed  by  those  concerned,  with  a 
view  to  improving  conditions  in  the  future. 

The.  committee   found   that   the   best   way   to   deal 


with  the  first  jjoint  was  to  settle  the  second.  They, 
therefore,  recommend  "means  for  securing  that  indus- 
trial conditions  afi^ecting  the  relations  between  employ- 
ers and  workmen  shall  be  systematically  reviewed  by 
those  concerned"  as  the  best  way  of  "securing  a  perm- 
anent improvement  in  the  relations  between  employ- 
ers and  workmen." 

Joint  Standing  Industrial  Councils 
The  means  they  recommended  were  the  establish- 
ment of  Joint  Standing  Industrial  Councils.  As  joint 
councils,  these  would  bring  employers  and  workpeojjlc 
together;  as  standing  councils  they  would  ensure  reg- 
ular meetings  for  discussi'on  of  matters  of  common 
interest;  as  industrial  councils  they  would  throw  into 
relief  the  questions  that  concerned  each  industry  as  a 
whole,  foster  a  common  feeling  for  the  industry,  and 
help  both  sides  to  realise  the  social  importance  of  the 
industry  as  distinct  from  their  private  interests.  These 
regular  meetings  to  discuss  matters  of  common  inter- 
est would,  it  was  thought,  produce  an  atmosphere  in 
which  disputes  when  they  arose  could  be  settled  by  an 
appeal  to  reason.  The  subjects  from  which  disputes 
arise  would  come  up  for  discussion  before  feeling  had 
been  excited.  Mutual  misunderstanding  and  unneces- 
sary suspicion  would  be  reduced  to  a  minimum. 

Will  Give  Workers  a  Status  in  Their  Industries 

The  primary  object  of  Industrial  Councils,  then, 
is  to  regularize  the  relations  between  employers  and 
employed.  But  they  will  serve  another  urgent  need, 
and,  in  so  doing,  will  give  to  workpeople  a  status  in 
their  respective  industries  that  they  have  nbt  had 
hitherto.  There  is  a  large  body  of  problems  which 
belong  both  to  industry  and  to  politics.  They  belong 
to  politics,  because  the  community  is  responsible  for 
their  solution  and  the  State  must  act  if  no  other  pro- 
vision is  made ;  they  belong  to  industry,  because  they 
can  be  solved  only  by  the  knowledge  and  experience 
of  the  people  actually  in  industry.  Such  problems  are 
the  regularization  of  employment,  industrial  training, 
utilization  of  inventions,  industrial  research,  the  im- 
provement of  design  and  quality,  legislation  affecting 
workshoj)  conditions — all  of  them  questions  which 
have  hitherto  been  left  in  the  main  to  employers,  but 
which  in  reality  constitute  an  important  common  in- 
terest on  the  basis  of  which  all  engaged  in  an  industry 
can  meet.  The  termination  of  the  war  has  brought 
with  it  a  mass  of  new  problems  of  this  nature ;  for  ex- 
ample, demobilization,  the  training  of  apprentices 
whose  apprenticeship  was  interrupted  by  military  ser- 
vice, the  settlement   in  industry  of  partially  disabled 
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men,  aiul  in  general,  the  recnnver,si(3n  of  industry  to 
the  purjx)se  of  peace.  It  is  urgently  necessary  that  the 
government  should  be  able  to  obtain  without  delay 
the  ex])erience  and  views  of  the  i)eople  actually  in  in- 
dustry on  all  these  questions.  It  i)ro])oses,  therefore, 
to  treat  Industrial  Councils  as  Standing  Consultative 
Committees  to  the  government  and  the  normal  chan- 
nel through  which  it  will  seek  the  experience  and  ad- 
vice of  industries.  Further,  many  of  these  problems, 
can  be  handled  by  each  industry  for  itself,  provided 
that  it  has  an  organization  representative  of  all  sec- 
tions and  interests  within  it.  The  "stablishment  of 
Industrial  Councils  will,  therefore,  make  unnecessary 
a  large  amount  of  "government  interference"  which  is 
at  present  unavoidable,  and  substitute  for  it  a  real 
measure  of  "self-government"  in  industry. 

Constitution  of  Industrial  Councils 

The  Whitley  committee  recognised,  as  a  condition 
of  fundamental  and  governing  importance,  that  the 
circumstances  of  different  industries  vary  and  that  the 
organization  of  each  industry  should  be  adapted  to  its 
special  circumstances.  They  left,  therefore,  the  in- 
itiative in  establishing  Industrial  Councils  and  the 
settlement  of  all  details  as  to  representation  and  dis- 
tribution of  functions  to  the  people  in  industry  to 
settle  for  themselves. 

Two  conditions,  however,  they  lay  down  as  essen- 
tial to  any  satisfactory  arrangement : 

(1)  That  Industrial  Councils  shall  consist  exclus- 
ively of  representatives  of  organizations,  i.e.,  trade  un- 
ions and  employers'  associations;  where  organization 
is  insufficient  on  either  side,  the  scheme  is  inapplicable. 
Joint  Industrial  Councils  must  not  displace,  but  be 
built  on  the  existing  organization  ;  those  individuals 
who  will  not  be  represented  under  this  provision  have 
their  remedy  in  joining  their  appropriate  employers' 
association  or  trade  union. 

(2)  Industrial  Councils  must  work  through  de- 
centralized machinery.  Where  an  industry  is  distrib- 
uted over  the  country  District  Joint  Councils  will  be 
found  necessary,  which  would  work  within  lines  laid 
down  by  the  National  Joint  Council  and  undertake  all 
district  business.  Further,  where  the  circumstances 
of  an  industry  permit,  further  decentralization  is  pro- 
vided for  in  the  recommendation  that  works  commit- 
tees be  established.  Similarly,  provision  can  be  made 
for  sectional  questions,  such  as  the  wages  of  a  small 
craft  or  of  a  .grade  of  workers  not  confined  to  one  in- 
dustry, to  be  dealt  with  by  sectional  joint  committees, 
or  even  excluded  from  the  purview  of  the  council. 

Works  Committees 

In  large  firms  satisfactory  relations  between  em- 
ployers and  employed  and  an  extension  to  workpeople 
of  any  real  control  over  the  conditions  of  their  work 
are  possible  only  through  Works  Committees,  or  some 
equivalent  organization  based  on  the  workshop.  But 
Works  Committees  in  many  industries  would  be  an  in- 
novation, and  the  existing  trade  union  organization 
does  not  always  contain  provision  for  them.  The 
Whitley  committee,  therefore,  recommend  that  where 
Works  Committees  are  made  a  part  of  the  scheme  they 
should  be  established  only  on  lines  agreed  upon  by  the 
employers'  organizations  and  trade  unions  represented 
pn  the  National  Councils.  The  question  of  establish- 
ing Works  Committees  will  naturally  form  one  of  the 
first  subjects  for  consideration  by  a  National  Council 
in  an  industry  where  they  are  not  already  the  rule. 

While  there  is  no  doubt  that  every  industry  has 


problems  which  can  be  solved  only  if  the  experience  of 
every  grade  and  section  of  the  industry  is  brought  to 
bear  on  them,  hitherto  the  tendency  has  been  for  every 
grade  and  section  to  go  its  own  way.  Whenever  the 
government  wishes  to  ascertain  the  needs  and  opin- 
ions of  an  industry,  instead  of  one  organization  speak- 
ing with  a  single  v'V:)ice,  a  dozen  organizations  speak 
with  a  dozen  voices.  The  different  sections  and  inter- 
ests are  organized  and  can  put  their  point  of  view ;  the 
industry  as  a  whole  has  no  representative  organiza- 
tion, so  that  the  general  interest  of  the  industry  may 
be  overlooked.  Sectional  interests  often  conflict ;  there 
is  no  need,  for  example,  to  disguise  the  conflict  of  in- 
terests between  emi)loyers  and  employed ;  and  the 
Whitley  rei)ort  proposes  nothing  of  the  nature  of  com- 
pulsory arbitration,  nothing  that  will  limit  or  interfere 
with  the  right  to  lock-out  or  strike.  But  no  one  in 
industry  wants  an  unnecessary  stoppage;  these  can  be 
prevented  only  by  the  representatives  of  conflicting 
interests  meeting  to  thrash  out  their  differences ;  and 
all  the  jiroblems  that  now  face  industry  after  the  war 
call  for  continuous  consultation  and  co-operation  of  all 
sections,  grades  and  interests.  For  every  reason, 
therefore.  Industrial  Councils  fully  rei)resentative  of 
all  sections  and  interests  in  each  industry,  are  an  ur- 
gent necessity. 

Present  Organization  Limited 

In  some  industries  there  exist  already  Joint  Concili- 
ation Boards  performing  some  of  the  functions  of  In- 
dustrial Councils.  These  are,  however,  as  a  rule,  limit- 
ed either  in  the  work  they  undertake  or  in  the  sections 
of  the  industry  which  they  represent.  Although,  there- 
fore, existing  Joint  Boards  will  in  many  cases  provide 
the  basis  for  Industrial  Councils,  they  cannot  handle 
the  problems,  referred  to  above,  with  which  the  in- 
dustries of  the  country  are  now  faced  after  the  war. 
What  is  needed  is  an  organization  representing  the 
whole  indu.stry  and  capable  of  speaking  for  all  the 
firms  and  all  the  workpeople  employed  in  it.  The 
government's  adoption  of  the  Whitley  report  is  simp- 
ly an  invitation  to  the  industries  of  the  country  to 
organize  themselves  in  this  way,  for  their  own  benefit 
and  for  the  benefit  of  the  community. 


Toronto-Hamilton  Highway  Commission  Re- 
serves Right  of  Way  Beside  Road 

THK  combined  councils  of  Mimico,  Etobicoke  and 
New  Toronto  recently  made  a  protest  to  the 
Toronto  -  Hamilton  Highway  Commission 
against  the  policy  of  reserving  20  ft.  of  land 
along  the  north  side  of  the  highway.  Mr.  Geo.  Good- 
erham,  chairman  of  the  commission,  refused  to  comply 
with  their  request  that  the  restrictions  be  removed.  He 
said  it  was  only  a  matter  of  time  before  the  commis- 
sion would  requisition  all  buildings  now  within  the 
forbidden  area.  It  was  the  intention,  he  stated,  to 
build  a  second  highway  the  same  width  as  the  present 
one,  along  the  north  side  of  the  radial  line,  and  that  if 
this  was  to  be  done  the  22-foot  strip  must  be  main- 
tained. 


The  Quebec  Government  has  made  grants  of  land, 
totalling  1.570,000  acres,  to  aid  various  projected  rail- 
way lines  in  the  province.  The  grants  run  to  4,000 
acres  per  mile.  The  railway  companies  arc  the  Que- 
bec Central,  Rouge  River,  Sheflford,  Bagot  and  Miss- 
isquoi,  Canada  &  Gulf  Terminal,  and  two  companies 
which  are  not  named. 
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Durability  of  Pavements 

Discussion  Offered  at  Ontario  Conference  of 

Road    Superintendents    and    Engineers 

Mentions  Results  of  Old  Country 

Practice 

By  D.  T.  Black*  


L 


THE  only  feature  which  may  be  termed  perma- 
nent about  a  highway  is  its  location.  This  may 
also  be  changed  or  widened,  but  there  is  more  • 
likelihood  of  its  being  permanent  than  any  sur- 
face on  the  highway.  Permanent  is  a  very  misleading 
word  to  be  used  for  a  pavement  of  crust  for  travel,  and 
in  its  place  I  prefer  the  expression  "More  or  less  dur- 
able." 

One  of  the  difficulties  we  have  always  had  with  re- 
gard to  public  improvements  has  been  that  so  many 
side  issues  are  raised,  which  are  enlarged  upon  and 
criticized.  A  very  large  percentage  of  this  contro- 
:  versy  can  be  traced  to  the  misai)plication  of  this  word 
permanent  and  I  therefore  recommend  that  all  engin- 
eers, superintendents  and  others  interested  in  this 
work  never  use  the  word  in  reference  to  the  wearing 
surface. 

It  is  gratifying  to  know  that  the  narrow-mindedness 
of  many  local  authorities  in  regard  to  highway  con- 
struction is  fast  disappearing,  and  in  its  place  there  is 
a  get-tog^ether  movement  to  carry  out  plans  which  will 
be  beneficial  to  the  former  and  his  district  as  well  as 
the  province  at  large.  It  is  almost  impossible  to  pro- 
phesy what  the  future  requirements  will  be  on  the  pro- 
vincial highways,  but  it  is  safe  to  say  that  the  width 
of  the  surface  must  be  sufficient  to  provide  for  the  safe 
passage  of  two  vehicles  going  in  opposite  directions  at 
a  high  rate  of  speed.  It  is  essential  that  the  construc- 
tion be  of  a  sufficiently  durable  material,  to  keep  a 
smooth  surface  for  a  number  of  years  at  little  main- 
tenance expense,  without  an  excessive  initial  expendi- 
ture. It  mu.st  also  be  remembered  that  the  traffic  will 
consist  of  a  large  number  of  very  fast  light  vehicles, 
as  well  as  a  fair  percentage  of  heavy  motor  trucks. 

The  engineer  commences  his  duties  with  three  very 
important  points.  (1)  A  wide  surface,  (2)  durable 
construction  to  provide  for  light,  heavy  and  fast  traf- 
fic, (3)  initial  cost  reasonable,  maintenance  cost  light. 
Before  erecting  a  building  the  architect  considers 
his  foundation  and  drainage ;  the  road  builder  must  as 
carefully  do  likewise.  To  quote  from  Mr.  A.  W. 
Campbell,  "The  three  important  points  in  road  con- 
struction, are  drainage,  drainage,  drainage,"  therefore 
])oint  four  for  the  engineer  is,  drainage,  drainage, 
drainage.  Under  this  heading  it  must  be  remembered 
that  to  provide  for  fast  traffic,  short  culverts  are  very 
dangerous,  and  guard  rails  should  be  very  strong  and 
■of  a  white  or  prominent  appearance,  easily  seen  from 
a  distance  and  there  should  be  no  narrowing  of  the 
highway  at  this  spot.  The  matter  of  drainage  places 
a.  very  great  responsibility  on  the  shoulders  of  the 
engineer  and  must  be  gone  into  thoroughly  and  very 
deeply  because  the  durability  of  his  pavement  and  the 
maintenance  charges  are  governed  entirely  by  the  con- 
dition of  the  foundations. 

Before  selecting  a  wearing  surface,  it  is  desirable 
to  know  what  has  been   done   elsewhere.     To   travel 
ver  the  Wayne  County  highways  one  would  naturally 
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come  back  a  concrete  enthusiast.  To  travel  over  the 
New  York  State  highways,  a  bituminous  surface  would 
most  likely  be  the  chosen  one,  while  in  Ohio  the  brick 
surface  is  a  very  tempting  and  delightful  surface  to 
travel  over.  We  must,  however,  remember  we  arc  in 
Ontario,  and  our  natural  resources  must  first  be  close- 
ly examined,  tested,  and  in  some  cases,  searched  out. 
It  would  be  unwise  to  import  brick  to  a  district  con- 
taining abundance  of  stone,  sand,  water  and  a  good 
cement  works  within  easy  reach;  on  the  other  hand  it 
would  also  be  unwise  to  consider  brick  when  a  bitum- 
inous surface  can  be  constructed  by  using  local  mater- 
ial and  a  railroad  conveniently  near.  It  is  also  well  to 
remember  that  a  bituminous  surface  will  stand  more 
abuse  than  a  rigid  surface  such  as  concrete  or  brick. 

Old   Country   Practice 

The  opinion  in  Great  Britain  and  France  is  that  if 
a  simple  water-bound  macadam  does  not  last  two 
years  without  resurfacing,  it  should  be  changed  to  an- 
other type  of  construction  or  superficially  tarred  to 
increase  its  life  if  possible,  to  or  beyond  this  period. 
English  experience  indicates  that  120,000  tons  of  traf- 
fic per  yard  width  will  wear  out  the  best  water-bound 
macadam  in  a  year,  and  when  the  traffic  reaches  50,000 
tons  per  yard  width  per  annum  or  135  tons  a  yard 
width  per  day,  water-bound  macadam  should  not  be 
considered.  The  French  estimates  the  traffic  limit  of 
water-bound  macadam  to  be  1,000  "collars"  a  day  for 
the  whole  width  of  the  road.  A  "collar"  is  a  single 
horse  drawn  vehicle,  and  an  automobile  is  equivalent 
to  three  "collars." 

Although  the  limit  of  water-bound  macadam  has 
not  yet  been  properly  established,  owing  to  the  differ- 
ences in  construction  and  location,  still  it  shows  the 
necessity  of  having  proper  censuses  taken  on  all  roads 
which  seem  to  be  rapidly  yielding  to  traffic,  also  on 
roads  about  to  be  improved,  as  a  guide  to  the  type 
of  construction  to  be  adopted. 

In  France  and  Britain  the  use  of  tar  on  the  surface 
about  doubles  the  life  of  the  water-bound  macadam, 
and  from  the  1916  New  York  Highway  Report,  I  find 
that  490  miles  out  of  1,950  miles  constructed  was  new 
macadam  surface  treated  with  tar  .and  asphalt  oils. 

Concrete  highways  are  more  extensively  used  in 
the  United  States  and  Canada  than  in  Europe.  .Vbroad 
they  are  objected  to  as  being  too  hard,  insufficiently 
resilient  and  too  liable  to  crack.  Several  county  super- 
intendents in  the  New  York  highway  system  have 
made  the  same  statements,  and  are  using  less  of  this 
construction. 

The  efficiency  of  bituminous  macadam  in  England 
is  well  established  by  many  examples  which  have  been 
under  hard  wear  for  years,  and  a  number  of  tar  maca- 
dam roads  have  endured  from  30  to  35  years  with  only 
occasional  resurfacings.  In  Sheffield  a  tar  macadam 
road  with  a  traffic  of  36,000  tons  per  yard  width  per 
annum  has  been  in  service  for  22  years  at  an  average 
cost,  including  the  original  expenditure,  of  8  cents  per 
square  yard.  It  is  claimed  that  it  can  still  be  main- 
tained for  many  years  at  an  annual  cost  of  6  cents  per 
square  yard.  Many  other  bituminous  pavements  in 
Great  Britain  have  been  in  use  for  long  periods,  and 
are  still  giving  excellent  service  at  very  little  mainten- 
ance cost.  From  the  1917  New  York  Highway  Re- 
port, I  find  that  34  per  cent  of  the  construction  in  1916 
was  bituminous  macadam ;  25  per  cent  was  water- 
bound  macadam  with  bituminous   surface  treatment ; 
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20  i)cr  cent  was  water-hound  in.icadam  :   15   ])cr  cent 
CDticretf  and  6  pc-r  cent  lirick. 

Traffic  Limit  for  Bituminous  Macadam 

The  traffic  limit  at  which  hituminous  macadam 
Seems  t(i  lieconie  uneconomical  is  estimated  at  1.000 
tons  ])er  yard  width  per  day,  at  which  rate  the  top 
layer  would  proliahly  wear  out  in  rthout  four  years. 
This  is  a  very  heavy  traffic  and  from  five  to  ten  times 
that  on  our  ordinary  rural  hij^hways.  It  seems,  there- 
fore, unnecessary  to  dwell  extensively  upon  any  types 
of  construction  more  expensive  than  hituminous  mac- 
adam concrete  or  even  carpeted  water-hound  maca- 
dam. 

The  penetration  method  adopted  in  England  much 
resembles  the  .system  generally  used  in  Canada  with 
the  exception  in  some  cases  that  the  hot  pitch  softened 
with  oil  is  hand  poured  and  sometimes  mixed  with  an 
'■qual  part  of  hot  sand.  In  France  the  penetration 
method  is  not  much  favored.  The  mixing  method,  is, 
however,  highly  commended  all  over  ]uiro])e,  and  al- 
though under  different  names,  the  system  chiefly  con- 
sistsOf  heating  granite,  trap  rock,  hard  limestone  or 
slag,  until  all  moisture  is  driven  off  and  mixing  it  with 
hot  tar  at  the  same  temperature,  usually  225  to  350 
degrees.  The  granite  and  trap  rock  mixture  in  most 
cases  receives  the  sand  filler,  whereas  slag,  to  which 
the  tar  or  bitumen  clings  better  and  which  is  more 
readily  compressed  by  roller  and  traffic,  filling  up  the 
interstices,  does  not  require  such  a  filler. 


Annual  Report  of  Canada  Cement  Co. 

AI="rh:R  writing  off  $1,150,746  for  depreciation 
and  special  equipment,  the  earnings  of  the 
Canada  Cement  Co.  for  the  past  year  totalled 
$2,21 5,7W,  a  decrease  of  $645,539.  Deductin- 
fixed  charges  and  the  preferred  dividend,  the  amount 
left  for  common  dividend  is  $1,060,644,  a  fall  of  $633,- 
537.  The  surplus  carried  forward-  is  $100,644,  making 
a  total  surplus  of  $2,677,643. 

The  president  states  that  "during  the  pa.st  year,  the 
demand  for  cement  did  not  ecptal  the  demand  during 
1917.  The  reason  for  this  is,  we  think,  due  to  the  cur- 
tailment of  all  unnecessary  work  and  to  the  scarcity 
of  labor.  As  the  power  company  which  supplies  pow- 
er to  your  plant,  No.  8,  at  Port  Colborne,  failed  to  de- 
liver the  ]>ower,  we  were  unable  to  operate  this  plant 
and  had  to  shi])  the  cement  consumed  in  the  territory 
and  usually  supplied  by  this  plant,  from  other  plants, 
which,  of  course,  caused  considerable  loss. 

"Your  directors  feel  that  the  demand  for  your  pro- 
duct during  1919  cannot  be  less  than  it  was  in  1918,  and 
should  be  more.  At  the  same  time  we  must  not  forget 
that  since  1914  your  cement  plants  have  not  been  op- 
erating to  anything  like  capacity,  and  a  number  of 
them  have  been  shut  down  since  1914,  so  that  when  the 
demand  does  improve  we  will  be  called  upon  to  start 
up  these  plants,  involving  a  considerable  cash  outlay 
for  materials,  wages,  etc.  Moreover,  it  will  be  unreas- 
onable to  expect  these  plants  to  operate  at  their  usual 
efficiency  for  .s«me  time  after  they  have  been  rc-start- 

cd. 

"{•'or  a  number  of  years  your  staff  have  been  study- 
ing dift'erent  methods  of  recovering  potash  as  a  by- 
product from  the  kilns.  There  is  no  no  doubt  that 
this  can  he  successfully  and  commercially  done,  and 
we  expect  that  during  1919,  at  least  one  of  your  plants 
will  he  equii)ped  to  recover  this  by-product,  and  if  the 
results  arc  as  anticipated  your  other  plants  will  un- 
doubtedly be  equipped  in  a  similar  manner." 


Reinforced  Concrete  Stairs 

Till'",  installation  of  reinforced  concrete  stairs  of- 
fers a   splendid   field   for  ingenuity.     A    recent 
design  considering  ecf)nomy,  stability,  simplic- 
ity of  construction  and  speed,  has  been  found 
most  adaptable. 

Build  soffit  of  7-8-in.  .shtplap  laid  horizontally  on  2,- 
in.  x  6-in.  bearers,  supjwrted  by  4-in.  x  4-in.  headers 
on  4-in.  x  4-in.  shores,  placed  as  weight  and  length 
of  stairs  refpiire.  The  shiplaj)  should  extend  6  inches 
past  the  stair  line  on  both  sides,  then  nail  a  2-in.  x  6- 
in.  flat  to  clear  stair  line  2  inches. 

Lay  out  the  risers  and  treads  on  smooth  side  of 
2-in.  plank  stringers,  risers  to  slant  in  or  toward  their 


A  Reinforced  Concrete  Stairway  Desiini 

slab  yj-'m.  if  without  nosings;  place  the  stringers  on 
the  slab  and  set  the  risers,  beveled  at  the  bottom  to 
allow  free  use  of  finisliing  tools.  Risers  are  to  corres- 
])ond  in  length  tf)  finished  rise  and  are  set  flush  with 
the  finished  tread. 

Place  one  4x4,  or  more,  if  width  of  stair  requires, 
longitudinally  in  the  center  of  the  stairs,  and  wire 
firmly  through  the  slab  to  headers  beneath  to  prevent 
floating :  use  4  x  4's  as  clamps  acro.ss  stringers  and 
wired  to  headers,  spacing  to  be  determined  by  thick- 
ness of  slab  and  width  of  stairs. 


British  Import  Restriction  Removed 

An  imi)ortant  announcement  has  been  made  by 
the  Secretary  of  State  for  the  Colonies  to  the  cff'ect 
that  all  restrictions  on  imports  into  ^'■.ngIand  from 
British  Colonies  have  been  removed.  It  is  made  clear, 
however,  that  this  refers  only  to  goods  produced  or 
manufactured    in    the   colonies. 

It  is  pointed  out,  at  the  same  time,  that  this  offers 
a  splendid  opportunity  for  Canadian  manufacturers, 
as  British  stocks,  in  general,  are  low.  The  announce- 
ment, of  cour.se,  amounts  practically  to  a  preference 
in  favor  of  Colonial  goods.  It  will  doubtless  mean, 
too,  the  establishment  in  Canada  of  numerous  branch 
factories  of  L^nited  States  and  other  foreign  industrial 
concerns. 


Aqueduct  Claim  Settled 

The  City  of  Montreal  Commissioners  have  decided 
to  pay  an  arbitration  award  in  the  case  of  Quinlan  and 
Robertson,  amounting  to  $12,000.  This  is  an  old  claim, 
relating  to  a  contract  for  work  on  the  aqueduct. 
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vvliom  is  entrusted  the  design  and  supervision  of  the 
work.  Usually  the  owner  has  not  the  special  experi- 
ence, the  technical  skill,  nor  the  necessary  equijiment 
to  undertake  the  responsibility  himself.  In  the  inter- 
est of  efificiency,  it  is  best  to  trust  the  design  and  super- 
vision to  an  engineer,  and  the  actual  construction  to 
a  responsible  contractor.  The  engineer  does  not  usu- 
ally ])ossess  the  necessary  ])lant  or  equijjnient  to  carry 
out  the  work,  at  the  same  time,  it  is  unwise  to  entrust 
the  design  and  construction  to  one  party,  as  in  case  of 
Idishonesty  the  owner  might  be  grossly  deceived.  The 
employment  of  an  engineer  and  a  contractor  is  a  check. 

Reason  for  Plans  and  Specifications 

In  order  that  the  contractor  may  obtain  a  definite 
lidea  as  to  the  extent  and  conditions  governing  the 
Iwork    to    be    undertaken,    the    engineer    must    ))rovide 


Preparing  Contracts  and  Specifications 

By  E.  A.  James,  B.  A.  Sc* 

MEN  a  person,  company  or  corporation  which  When  the  plans  and  specifications  for  the  proposed 

we  may  call  the  owner,  wishes  to  carry  out  structure  are  well  under  way,  the  engineer  issues  a 
a  piece  of  engineering  construction,  he  ob-  statement  asking  for  tenders.  The  form  and  length 
tains  the  services  of  a  qualified  engineer  with     of  this  document  varies  with  the  locality,  character  and 

extent  of  the  work.  Often  small  posters  circulated  in 
the  neighborhood  of  the  undertaking  will  attract  the 
attention  of  those  interested;  this,  of  course,  applied 
to  work  of  small  proportion.  In  case  of  large  under- 
takings, to  which  the  attention  of  specializing  con- 
tractors must  be  drawn,  it  is  usual  to  advertise  in  the 
technical  or  daily  press;  such  advertisements  should 
give  some  definite  details  as  to  the  character  and  ex- 
tent of  the  different  parts  of  the  work.  It  is  usual  to 
include  certain  instructions  to  bidders  as  regards  the 
use  of  standard  form  of  tender,  delivery  to  specified 
address  at  certain  time,  portions  of  the  work  open 
to  tender  of  any  one  bidder,  provisions  for  prescribed 
security,  items  for  which  prices  are  to  be  quoted,  and 
the  owner's  right  to  reject  any  or  all  bids. 

Types  of  Contracts 

There  are  three  general  types  of  engineering  con- 
tracts. In  the  first  the  engineer  specifies  the  end  re- 
sult or  required  performance  to  be  attained,  and  leaves 
the  contractor  free  to  obtain  this  result  by  whatever 
means  he  may  deem  best.  The  contractor  is  in  this 
case  held  responsible  for  the  method  of  construction. 
In  the  second,  the  engineer  specifies  in  detail  the  ma- 
terials and  methods,  and  takes  responsibility  for  the 
result.  In  the  third  class  of  contract  the  engineer  pre- 
scribes the  character  of  materials  and  the  method  of 
construction,  and  also  the  results  to  be  attained.  This 
latter  case  is  often  illogical  and  unreasonable,  and 
may  easily  lead  to  complications  between  the  parties 
involved.  In  road  work  the  second  type  of  contract  is 
the  most  commonly  used,  and  seems  to  be  adequate 
to   produce   satisfactory   results. 

Length  of  Contract 

The  amount  of  detail  and  the  length  of  a  contract 
is  determined  mainly  by  the  character  and  extent  of 
the  undertaking.  Often  a  sketch  and  a  note  stating 
that  the  contractor  will  supply  all  material  and  labor 
are  sufficient  for  small  work.  It  sometimes  happens, 
as  in  the  case  of  a  machine  or  commodity  covered  by 
letters  patent,  or  entailing  the  use  of  some  secret  pro- 
cess, that  the  contractor  is  simply  asked  to  deliver  the 
article  or  commodity  capable  of  a  stated  performance, 
or  able  to  meet  certain  specified  tests.  The  fullness 
of  the  specifications  will  depend  on  the  arrangement 
with  the  contractor,  if,  as  in  the  case  of  a  structural 
steel  work,  the  contractor  is  to  design  his  own  shop, 
details.  The  manner  in  which  the  contractor  is  to 
receive  his  profit  is  another  factor  governing  the  lengtli 
of  the  contract.  So-called  lump  sum  or  unsecured  con- 
tracts call  for  more  detail  than  do  those  let  on  a  cost 
plus  percentage  basis  or  secured  contract.  This  pre- 
caution is  necessary  to  safeguard  the  owner's  inter- 
ests, because  the  contractor,  in  case  of  a  secured  con- 
tract, may  be  inclined  to  skimp  the  work  to  increase 
his  own  profit.  Thus,  in  accordance  with  the  com- 
plexity of  the  work,  and  the  character  of  the  contract- 
ing  [jarties,   construction    contracts    are    composed   of 


Mr.  E.  A.  James 

30th  graphical  and  written  documents.     These  docu- 

lents  provide  a  basis  on  which  the  different  contrac- 
tors can  prepare  their  tenders.    In  order  that  the  work 

lay  be  carried  out  in  a  harmonious  manner,  there  must 
some  definition  of  the  relations  and  authority  of  the 

jersons  involved.  The  ])lans  and  specifications  should 
Cserve  as  a  guide  to  the  contractor  in  regard  to  the  ex- 
tent and  shape  of  the  parts,  preferably  embodied  in 
the  plans,  while  the  quality  of  the  material  and  the 
workmanship  should  be  stated  in  the  specifications. 
On  account  of  the  multiplicity  of  details  whose  char- 
acter would  so  materially  eft'ect  the  cost  of  the  work, 
oral  instructions  must  not  be  relied  on.  In  the  inter- 
ests of  mutual  understanding,  business  efficiency  and 
clearness  as  to  detail,  plans  and  specifications  for  work 

I  of  any  considerable  magnitude  are  essential. 
'  Engineer  to  the  Toronto  and  York  Roads  Commission,  before  the 
Ontario  Conference  of  County  Road  Superintendents  and  Engineers. 
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aijreemc'nt,  specifications  and  j)lans  in  \aryiiiLj  projxjr- 
tions. 

Relation  of  Specifications  to  Plans 
(jraphical  drawings  or  plans  are  cajjahlc  of  inform- 
ing those  interested  with  a  comprehensive  idea  in  a 
very  short  time.  .Some  details  are  much  more  readily 
understood  when  shown  graphically  than  vvjien  des- 
cribed with  reams  of  written  descrijition.  Drawings 
often  help  the  designer  to  detect  errors  that  might 
otherwise  escape  his  attention.  The  specifications,  be- 
sides other  functions,  are  to  compliment  or  explain  the 
jilans  in  such  matters  as  it  is  imjjractical  to  show  on 
them.  It  is  usual  to  write  the  s|)ecifications  after  the 
])lans  have  been  drawn,  and  in  virtue  of  this  they  are 
accorded  precedence  over  the  i)lans. 

Relation  of  Agreement  to  the  Specifications 
Specifications  are  intended  as  a  guide  in  regard  to 
the  quality  of  the  materials  and  workmanship.  They 
should  set  forth  the  extent,  character  of  the  work, 
necessary  ins])ection  and  required  tests.  To  avoid  dis- 
|iutes  and  delays,  certain  general  clauses  are  inserted 
defining  the  authority  and  procedure  of  the  contra :- 
tor,  the  engineer  or  their  respecive  representatives. 
Thus,  the  specifications  are  usually  divided  into  two 
])arts,  the  general  and  the  specific  clauses.  On  the 
other  hand,  the  agreement  states  that  for  a  certain  con- 
sideration the  contractor  agrees  to  carry  out  the  work 
in  accordance  with  the  ])lans  and  specifications.  It  is 
essentially  a  legal  document,  indicating  the  mutual  as- 
sent of  the  owner  and  the  contractor  to  carry  out  the 
work  in  the  prescribed  manner.  The  agreement,  be- 
ing a  formal  promise,  is  given  a  precedence  over  the 
specifications.  While  in  the  case  of  large  undertak- 
ings, the  contractor  and  owner  are  required  to  sign 
the  plans,  specifications  and  agreement ;  in  the  case 
of  smaller  work  their  signatures  are  required  only  to 
the  agreement. 

Desirable  Characteristics 
The  ideal  s|)ccification  is  one  that  furnishes  a 
wholly  sufificient  guide  to  the  accom])lishment  of  the 
desired  purpose ;  that  provides  for  every  possible  con- 
tingency which  may  arise,  and  is  couched  in  language 
which  not  only  means  exactly  what  it  was  intended 
to  mean,  but  is  impossible  of  any  other  interpretation. 
Specification  writers  should  aim  to  comply  with  this 
ideal  demand  as  nearly  as  possible,  and  there  are  cer- 
tain considerations  which,  if  given  attention  to  will 
guide  the  writer  in  the  proper  direction.  Among 
other  things  a  contract  should  be  legal,  fair,  accurate, 
hrief,  clear  and  have  convenient  arrangement. 

Legality 
In  Order  that  a  contract  may  be  lawful,  it  must 
conform  to  certain  legal  requirements  of  common  and 
statute  law.  According  to  Johnson  and  other  authori- 
ties, a  contract  must  possess  the  following  essential-;: 
competency,  legality,  mutuality  and  consideration.  By 
comi)etency  is  meant  that  those  entering  into  the  con- 
tract must  be  of  age.,  Then,  in  dealing  with  societies, 
corporations  and  governments,  the  authority  of  their 
representatives  to  act  for  them  must  be  clearly  estab- 
lished. In  order  to  be  legal,  a  contract  must  not  vio- 
late statute  law,  nor  must  it  be  based  upon  any  fraudu- 
lent transaction  or  act.  Persons  entering  into  a  con- 
tract must  have  a  mutual  understanding  of  its  con- 
tents. ^Vhere  one  or  the  other  of  the  jiarties  can  prove 
having  been  misinformed  or  misled  into  a  conception 
of  the  work  not  borne  out  by  the  specifications,  the 
contract   may   be   .set  aside.      For  large   undei»takings. 


contracts  are  usually  under  seal,  but  in  .smaller  works 
there  nnist  be  some  valuable  consideration  transferrctl 
between  the  parties  to  m.ike  the  contract  secure  in  the 
eyes  of  the  law. 

Fairness 

.'\bove  all  things,  a  contract  should  be  fair.  To  re- 
quire the  comjjliance  with  unjust  conditions  will  less- 
en rather  than  increase  the  number  of  bidders.  Then, 
in  case  of  litigation,  the  engineer's  case  is  greatly 
strengthened  should  the  provisions  of  the  contract  in 
their  fairness  appeal  to  the  judgment  of  the  court.  A 
l)articularly  unfair  clau.se,  in  some  contracts,  calls  for 
the  contractor  to  guarantee  the  engineer's  plans.  The 
engineer  should  accept  responsibility  for  his  own 
plans  and  specified  quantities  within  reasonable  lim- 
its. In  his  interi)retation  of  the  requirements  of  the 
contract,  the  engineer  should  not  seek  to  read  into  the 
clauses  any  meaning  which  would  not  be  apparent  to 
any  neutral  technical  reader.  The  engineer  should 
not  assume  arbitrary  powers,  for  when  a  contract  is 
entered  into,  both  parties  stand  ec|ual  before  the  law. 
The  practice  of  inserting,  either  in  the  specifications 
or  the  contract,  a  clause  making  the  engineer  judge 
and  arbitrator  in  any  difference  that  may  arise  between 
the  owner  and  the  contractor,  and  providing  that  his 
decision  in  all  cases  shall  be  final,  is  as  unfair  as  it  i> 
often  illegal. 

Accuracy 

AH  {piantities  mentioned  in  the  contract  should  be 
as  accurately  determined  as  ])ossible.  In  the  case  of 
an  unsecured  contract  the  contractor  may  be  grossly- 
deceived  if  such  qualities  as  excavation  yardage  arc 
not  accuratel)-  given.  In  the  description  of  the  ma- 
terials and  the  quality  of  the  workmanship,  the  engi- 
neer should  be  as  com])lete  and  definite  as  possible. 
.Such  phrases  as  "proper  and  sufficient"  do  not  leave  in 
the  contractor's  mind  a  very  accurate  idea  of  the  re- 
(|uirenients,  and  their  vagueness  provides  the  contrac- 
tor with  an  excuse  for  careless  and  unsatisfactory  work. 

Clearness 

If  the  contents  of  a  contr.ict  is  clear,  the  chance- 
of  disinite  in  regard  to  their  interpretation  are  greatly 
diminished.  Ambiguous  descriptive  terms  must  be 
avoided  if  a  workable  scheme  is  to  be  evolved.  The 
engineer  must  be  careful  that  the  contents  of  one 
clause  shall  not  clash  or  contradict  that  of  a  succed- 
ing  clause.  It  should  also  be  the  duty  and  desire  of 
the  writer  to  set  forth  all  possible  information  with 
which  the  contractor  can  reasonably  expect  to  be  su])- 
])lied.  No  information  that  would  help  him  to  secure 
the  required  result  should  be  withheld  from  him. 
Brevity  and  Convenient  Arrangement 

In  order  that  the  subject  matter  of  the  contract 
may  not  be  unduly  burdensome,  it  should  be  as  brief 
as  prudence  will  allow.  .Accuracy  and  clearness  should 
never  be  betrayed  for  the  sake  of  brevity.  In  compil- 
ing the  different  parts  of  the  contract,  the  writer 
should  arrange  the  clauses  in  a  convenient  and  orderly 
manner.  The  .specific  clauses  should  follow  one  an- 
other in  order  of  their  occurrence  in  the  process  of 
con.struction.  Care  should  be  taken  not  to  incorporate 
general  clauses  in  the  specific  clauses ;  if  this  is  done 
the  jiarties  will  be  able  to  obtain  the  de.sired  informa- 
tion  much  more  readily  and  intelligently. 

The  Agreement 
The  agreement,  often   spoken  of  as  the  contract, 
contains  the  formal  promise  of  the  contractor  to  carry 
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out  certain  work  and  sujjply  certain  materials  for  the 
consideration  mentioned.  It  is  essentially  a  legal  docu- 
ment, outlining  the  business  relations  existing  between 
the  parties  involved.  The  length  and  detail  of  the 
agreement,  of  course,  varies  with  the  character  of  the 
work.  Some  of  the  more  important  provisions  will 
be  outlined  and  elaborated  upon  in  the  following  para- 
graphs. Many  of  the  items  mentioned  below  do  not 
represent  separate  clauses  in  case  of  small  work,  but 
rather  ideas  that  should  be  embraced  therein.  1.  Title 
clause;  2.  description  of  undertaking;  3.  risks  and  ob- 
ligations; 4.  consideration;  5.  liquidated  damages;  6. 
disputes  and  arbitration ;  7.  dismissal  of  the  contrac- 
tor; 8.  assignment  of  the  contract;  9.  binding  of  heirs; 
10.  legal  closing. 

Title  Clause 

Preceding  the  actual  promise  is  a  title  clause  nam- 
ing the  parties  and  their  status  under  the  contract. 
The  following  is  a  simple  illustration : — 

This  Agreement  made  the day  of 

A.D.  One  Thousand  Nine  Hundred  and 

BETWEEN: 

hereinafter  called  the  "Contractor"  of  the  first  part 

and 

The  Municipal  Corporation  of  the 

•■'of hereinafter  called  the 

^"Corporation"  of  the  second  part. 

Description  of  Undertaking 

Only  a  very  concise  description  of  the  work  is 
necessary,  such  as  its  location  and  the  enumeration  of 
the  principal  parts,  stating  that  the  contractor  is  to 
supply  all  material,  tools  and  appliances  for  the  carry- 
ing out  of  the  project.  Should  it  happen  that  the  own- 
er is  prepared  to  provide  certain  materials  and  equip- 
ment, it  should  be  clearly  stated  in  this  clause.  It  is 
usual  to  include  in  this  connection  the  provision  that 
the  contractor  is  to  provide  the  necessary  security  and 
to  carry  out  the  work  in  accordance  with  the  plans 
■  and  specifications  and  under  the  supervision  of  the  en- 
[gineer.  A  separate  clause  is  often  added  for  the  in- 
clusion of  any  specified  documents  in  large  contracts. 

Risks  and  Obligations 

The  responsibilities    that    the    contractor  assumes 
must  be  stated  here,  else  he  may  secure  release  from 
the  contract  on  the  ground  of  unforeseen  difificulties  or 
;  accidents.     Any  accidents  or  failures  which  are  due 
^to    the    contractor's    operations,    are    justly    charged 
[against  him,  however  there  are  certain  unforeseen  diffi- 
!culties  that  the  contractor  cannot  fairly  be  held  liable, 
for  example,  the  so-called  acts  of  God,  such  as  destruc- 
tion due  to  electric  storms  or  earthquakes.    In  case  of 
i  accidents  due  to  the  methods  of  construction,  it  is  often 
'  held  that  responsibility  must  be  assumed  by  him  who 
proposed  the  method. 

Consideration 
In  consideration  of  the  services  which  the  contrac- 
•  tor  agrees  to  perform,  the  owner  must  promise  remun- 
eration.   This  clause  represents  the  duty  of  the  owner 
in  respect  to  the  monies  due  to  the  contractor.     The 
payment  may  take  the  form  of  a  lump  sum  or  a  unit 
price  per  unit  of  measurement ;  both  of  these  would  be 
considered  unsecured  as  the  contractor  is  not  secure 
^against  loss.    On  the  other  hand,  payment  may  be  made 
ton  a  cost  pills  ])ercentage  basis,  to  which  sometimes 
is  added  a  restriction  that  the  total  cost  must  not  ex- 
ceed a  certain   sum.      If  no   restriction   is   added,   the 
contract  is  considered  secure,  the  contractor  being  se- 


cure against  loss.  The  |)rices  for  extras  and  the  basis 
for  payment  of  force  and  material  account  work  should 
be  stated  in  this  section  of  the  agreement.  An  im- 
portant matter  concerning  the  money  due  the  con- 
tractor, and  one  that  should  never  be  overlooked,  is 
the  collection  of  royalty  when  the  carrying  out  of  the 
work  entails  the  u,se  of  some  process  under  patent. 
This  will  be  more  fully  explained  under  the  terms  of 
the  specifications. 

Liquidated  Damages 

If,  as  is  usual,  the  date  of  commencement  and  com- 
pletion of  the  work  are  stated  in  the  specifications,  no 
further  notice  is  needed  in  the  agreement  .save  to  i)ro- 
vide  for  the  collection  of  damages,  in  case  the  time  lim- 
it is  not  adhered  to  by  the  contractor.  These  damages 
are  spoken  of  a.s  "liquidated  damages,"  meaning 
amounts  settled  on  beforehand.  The  question  of  col- 
lecting these  damages  is  a  delicate  one  in  the  courts. 
There  must  be  no  intention  of  penalty  in  this  mat- 
ter, but  the  amount  must  be  arrived  at  in  proportion 
to  the  actual  loss  to  the  owner  owing  to  the  incom- 
pletion  of  the  work.  The  owner  is  frequently  of  this 
right  because  the  damages  stipulated  are  excessive  in 
amount.  It  al.so  often  happens  that  the  owner  is  un- 
able to  collect  any  damages  owing  to  his  own  tardi- 
ness in  carrying  out  his  part  of  the  obligations.  While 
the  provision  for  a  bonus  for  earlier  completion  is  not 
essential  for  the  legality  of  the  clause,  yet  it  undoubt- 
edly enhances  the  fairness  of  the  contract  in  the  eyes 
of  the  law. 

Disputes  and  Arbitration 

If  disputes  arise  over  technical  matters  in  the  in- 
terpretation of  the  plans  or  specifications,  the  engineer 
should  settle  these  himself.  This  procedure  will  be 
upheld  in  the  courts,  providing  there  is  no  appearance 
of  partiality  or  fraud.  However,  when  disputes  arise 
over  business  matters  of  any  magnitude,  such  as  alter- 
ations or  payments  to  the  contractor,  it  is  often  ad- 
visable to  provide  for  their  settlement  by  means  of 
an  independent  tribunal.  The  character  of  this  tri- 
bunal should  be  set  forth  in  the  agreement,  and  should 
l)rovide  fair  representation  for  all  parties  involved. 

Dismissal  of  the  Contractor 

To  protect  his  interests,  the  owner  should  have  the 
power  to  terminate  the  contract,  jjroviding  the  con- 
tractor fails  to  fulfill  his  obligations,  but  the  owner 
must  have  adequate  reason  for  so  doing.  The  engi- 
neer should  here  stipulate  the  owner's  right  to  take 
over  the  materials  and  equipment,  and  his  power  to 
undertake  the  completion  of  the  work  by  day  labor  or 
by  any  means  he  may  consider  best.  The  method  of 
assessing  the  cost  of  this  work  should  be  clealy  set 
forth  here.  All  liens  or  formal  claims  filed  against  the 
contractor  should  be  required  to  be  discharged  from 
the  monies  due  him  by  the  owner. 

Assignment  of  the  Contract 

In  works  which  include  the  use  of  different  trades, 
it  is  usual  to  state  in  the  agreement  that  the  contractor 
may  not  sublet  any  portion  of  the  work  contracted  for 
without  the  consent  of  the  engineer,  otherwise  the 
work  might  be  delegated  to  irresponsible  and  incom- 
])etent  persons. 

Binding  of  Heirs 

In  agreements  it  is  customary  in  referring  to  the 
contractor  to  add — "For  himself,  his  heirs,  executors, 
administrators  and  assigns."  To  avoid  the  re])etition 
of  this  phrase  in  more  elaborate  agreements,  it  is  com- 
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1111)11  to  statf  the  l)iiiding  of  heirs,  etc.,  of  the  contract- 
ing parties  in  a  sejiarate  clause. 

Legal  Closing 

'Jhe  closing  entries  of  the  agreement  arc  usually 
to  a  prescribed  form,  calling  for  a  clear  statement  of 
the  date,  places  and  signatures  and  witnessing. 

General  Clauses  of  the  Specification 

There  is  a  great  difference  of  opinion  as  to  the 
contents  of  this  part  of  the  contract.  It  is  difficult  to 
draw  the  line  between  clauses  that  should  be  incor- 
porated in  the  agreement  and  those  in  the  general 
clauses  of  the  specification.  Besides  others,  the  fol- 
lowing are  usually  treated  in  this  part  of  the  contract, 
and  their  contents  will  be  described  rather  briefly  in 
the  following  order: — 1.  Authority  and  definitions;  2. 
contractor's  undertaking;  3.  quality  of  materials  and 
work ;  4.  jiowers  of  the  engineer ;  5.  inspection ;  6.  se- 
curity; 7.  alterations;  8.  extras;  9.  collection  of  roy- 
alty; 10.  order  and  progress  of  work;  11.  disposal  and 
storage  of  materials;  12.  adjustment  to  existing  works; 
13.  progress  estimates  and  payments ;  14.  disorderly 
employees;  15.  public  convenience;  16.  protection  of 
monuments  or  stakes;  17.  barriers,  lights  and  watch- 
men;   18.   final   clean-up. 

Authority  and  Definitions 

It  is  advi.sable  at  the  outset  to  set  forth  in  this 
clause  detinitions  of  the  terms  which  refer  to  the  con- 
tracting parties  and  their  representatives.  The  mean- 
ing to  be  attached  to  the  words  "Contractor,"  "Engi- 
neer," "Inspector"  and  "Owner"  should  be  clearly  and 
concisely  stated  here. 

Contractor's  Undertaking 

This  description  should  not  include  the  character 
of  the  work,  but  rather  a  recital  of  the  fact  that  the 
contractor  must  provide  all  materials,  labor  and  tools 
for  finally  delivering  over  the  completed  structure.  It 
should  also  be  stated  that  the  tender  price  includes 
payment  for  incidental  work  of  minor  importance  not 
mentioned,  but  obviously  necessary  for  the  proper 
completion  of  the  work. 

Quality  of  the  Material  and  Work 

This  is  a  general  clause  stating  that  the  quality 
of  materials  and  work  must  be  of  high  standard.  The 
authority  of  the  engineer  to  demand  the  removal  and 
reconstruction  of  any  parts  he  may  deem  faulty  should 
be  stated  here. 

Powers  of  the  Engineer 

When  the  contract  is  let,  the  engineer  assumes  new 
and  onerous  duties ;  he  must,  in  a  general  way,  direct 
the  work  and  interpret  and  enforce  the  terms  of  the 
contract.  (JuestiOns  of  purely  business  concern  may 
be  settled  by  others,  but  in  technical  matters  the  en- 
gineer should  be  supreme  and  should  be  given  power  to 
state  whether  the  plans  or  specifications  are  to  be  fol- 
lowed in  the  case  of  actual  or  alleged  disagreement  in 
the  contract. 

Inspection 

In  order  that  the  engineer  may  know  that  the  work 
is  being  carried  on  in  his  absence  in  accordance  with 
the  terms  of  the  contract,  he  must  provide  for  the  ap- 
pointment of  an  inspector  on  work  of  any  consider- 
ai)le  magnitude.  The  in.spector  must  be  given  power 
to  inspect  all  materials,  both  on  the  site  of  the  work 
and  at  the  plant  of  manufacture.  It  is  usual  to  state 
in  this  clause  the  inspector's  authority  to  reject  de- 


fective materials,  as  well  as  his  lack  of  authority  to 
permit  diversions  from  the  terms  of  the  contract. 

Security 
Besides  the  requirement  that  the  bidders  forward 
a  marked  cheque  of  prescribed  amount  to  indicate  their 
sincerity  as  bidders,  it  is  usual  to  require  the  contrac- 
tor at  the  commencement  of  the  work  to  provide  the 
owner  with  an  apjjroved  bond  or  surety  for  the  faith- 
ful iierformance  of  the  work.  This  bond  may  be  sup- 
plied by  persons,  in  which  case  their  solvency  must 
be  clearly  established.  It  is  preferably  supplied  by  a 
bond  or  surety  company. 

Alterations 

Due  to  conditions  not  antici])ated,  such  as  the  in- 
ability of  the  contractor  to  secure  materials  specified, 
the  engineer  must  have  some  latitude  as  regards  al- 
terations in  the  specifications.  In  the  case  of  a  secured 
contract,  where  the  contractor  is  immune  to  loss, 
changes  by  the  engineer  are  not  regarded  seriously  ; 
but  in  the  case  of  an  unsecured  contract,  this  proced- 
ure is  viewed  quite  differently.  The  engineer's  right 
in  this  latter  case  to  make  alterations  in  the  plans  and 
specifications,  without  involving  the  drawing  up  of  a 
new  contract,  should  be  clearly  limited.  It  is  common 
to  limit  alterations  to  ten  jier  cent,  increase  or  de- 
crease of  the  cost  of  the  undertaking.  \\'ork  carried 
out  in  accordance  with  alterations  may  involve  the 
payment  of  extras,  depending  upon  their  character  and 
magnitude. 

Extras 

The  question  of  payment  of  extras  is  more  i)ro- 
ductive  of  disputes  than  any  other  consideration  in 
the  contract.  Any  excessive  work  over  that  defined  in 
the  plans  and  specifications  may  be  truly  termed  an 
extra.  The  price  of  extras  should  be  clearly  set  forth 
in  the  agreement,  and  the  contractor's  tender  should 
include  his  rate  of  payment.  I-'xtras  should  only  be 
allowed  on  written  authority  of  the  engineer,  and  it 
is  often  well  to  require  that  they  be  presented  monthly 
as  the  w^ork  progresses. 

Collection  of  Royalty 

To  i)rotect  the  owner  against  claims  for  royalties, 
the  engineer,  unless  iire])ared  to  acknowledge  them, 
must  see  that  the  method  of  construction  outlined 
does  not  involve  the  use  of  any  patent  process,  and 
so  entail  the  collection  of  monies  by  the  patent  own- 
ers. On  the  other  hand,  should  the  contractor  carry 
out  the  work  not  in  accordance  with  the  plans  and 
specifications,  and  by  so  doing  trespass  on  any  patent 
rights,  the  contractor  should  indemnify  the  owner 
against  any  suits  or  claims  arising,  whether  it  be  for 
method  of  con.struction,  material  or  plant. 

Order  and  Progress  of  Work 
The  engineer  should  be  given  jiower  to  direct  the 
commencement  of  the  work  at  such  times  and  at  such 
places  as  he  may  deem  necessary  to  secure  its  com- 
pletion within  the  contract  time.  The  wisdom  of  thi> 
course  is  apparent  when  the  work  and  services  of 
diflferent  contractors  must  be  co-ordinated  during  the 
nrocess  of  construction. 

Disorderly  Employees 
Tlie  engineer's  authority  over  the  contractor's  stall 
is  a  questionable  matter.  He  should,  however,  specify 
that  the  work  must  be  in  the  hands  of  a  competent 
foreman  satisfactory  to  himself.  This  foreman  should 
be  constituted  the  official  representative  of  the  con 
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tractor  and  capable  of  taking  instructions  from  the 
engineer.  Disorderly  or  manifestly  incai)ablc  em- 
ployees should  be  subject  to  dismissal  upon  the  re- 
quest of  the  engineer. 

Public  Convenience 
It  is  common  to  specify  that  the  contractor  must 
not  unduly  inconvenience  the  public  in  the  carrying 
out  of  the  work.  Certain  diversions  for  traffic  in  the 
case  of  road  work  or  bridge  construction  must  be  ar- 
ranged. In  case  of  a  building,  the  contractor  must 
be  careful  as  to  the  piling  of  new  and  old  materials 
on  public  and  private  property.  He  should  as  nearly 
as  possible  prosecute  the  work  that  no  source  of  in- 
convenience, complaint  or  nuisance  shall  result  to  the 
public. 

Protection  of  Monuments  or  Stakes 

The  engineer  will  be  wise  to  provide  for  the  pro- 
tection of  any  stakes  and  bench  marks  set  by  himself 
or  his  assistants,  otherwise  careless  em])loyees  of  the 
contractor  may  disturb  them,  with  the  result  of  de- 
fective work  due  to  errors  of  elevation  and  alignment. 

Barriers,  Lights  and  Watchmen 

The  work  or  structure,  while  under  construction, 
must  be  the  object  of  protection  by  the  contractor,  and 
his  duty  to  provide  barriers,  lights,  and  if  necessary 
suitable  watchmen,  must  be  clearly  set  forth. 

Final  Clcan-up 

That  the  finished  structure  may  present  a  neat  and 
finished  appearance,  the  contractor  should  be  instruct- 
ed to  remove  all  surplus  material,  debris,  false  work, 
appliances  and  tools  before  leaving  the  work. 

Specific  Clauses  of  Specifications 
The  specific  clauses  deal  with  the  detailed  extent 
and  the  quality  of  the  materials  and  workmanship. 
This  portion  of  the  document  must  be  drawn  up  with 
particular  attention  to  the  work  under  construction. 
The  following  basis  of  consideration  may  be  made  a.p- 
plicable  to  diflferent  types  of  work,  and  will  be  briefly 
outlined. 

1.  Extent  of  the  work. 

2.  Accompanying  and  contemplated  drawings. 

3.  Dimensions. 

4.  Capacity  or  required  performance. 

5.  Description  of  the  different  parts  of  the  work. 

(a)  Materials. 

(b)  Workmanship. 

(c)  Method  of  construction. 

(d)  Inspection. 

6.  Time  of  completion. 

7.  Acceptance  tests  or  guarantees. 

Extent  of  Work 

In  order  that  the  contractor  may  bid  accurately,  it 
is  well  to  enumerate  in  order  all  the  important  opera- 
tions involved.  If  the  owner  is  to  provide  any  ma- 
terials, it  should  be  clearly  stated  here.  In  certain 
types  of  work  a  schedule  of  quantities  is  an  aid  which 
readily  conveys  to  the  contractor  a  definite  idea  of 
the  magnitude  of  the  work. 

Accompanying  and  Contemplated  Drawings 

This  clause  incorporates  the  plans  into  the  specifi- 
cations, and  for  ease  and  reference  they  are  suitably 
li,sted.  If  the  engineer  or  contractor  is  to  prepare 
detail  drawings,  it  should  be  so  stated,  and  provision 


made  that  these  drawings  must  be  approved  by   the 
engineer. 

Dimensions 
There  are  many  limiting  facts  of  a  dimensional 
nature  which  should  for  emphasis  be  inserted  in  the 
specification.  Among  the  commoner  items  are  widths 
and  slopes  of  cuts  or  fills  in  grading  work,  and  such 
items  as  clear  and  overhead  sjians  in  bridge  work. 

Capacity  or  Required  Performance 

The  purpose  of  this  clause  varies  with  the  character 
of  the  undertaking,  if  in  the  case  of  a  bridge,  ability  to 
carry  certain  superimposed  loads  is  specified.  Indeed, 
should  the  contract  call  for  the  building  of  a  machine, 
the  duty  or  required  performance  must  be  clearly 
stated  here,  as  this  condition  is  the  most  important 
factor. 

Description  of  the  Different  Parts  of  the  Work 

This  section,  with  its  clauses,  is  the  real  body  of 
this  division  of  the  contract.  It  is  usually  convenient 
to  treat  here  the  parts  of  the  structure  in  order,  and 
to  set  forth  the  quality  of  materials,  workmanship  and 
the  method  of  construction  entering  into  their  fabrica- 
tion to  form  the  finished  work.  For  the  convenience  of 
the  diflferent  tradesmen,  it  is  often  wise  to  describe 
the  material  and  workmanship  under  headings  corres- 
ponding with  the  dilTerent  classes  of  labor  involved, 
such  as  masonry  or  carpentering  in  case  of  building 
construction.  The  quality  of  common  materials  are 
usually  specified  to  comply  with  recognized  standards, 
as  for  example,  Portland  cement  may  be  required  to 
satisfy,  according  to  its  properties,  the  test  laid  down 
by  the  Canadian  Engineering  Institute.  In  case  of 
other  materials,  the  engineer  must  be  definite  in  des- 
cription, either  setting  forth  a  minimum  of  desirable 
qualities  or  a  maximum  of  defects  that  will  render 
them  acceptable.  Care  should  be  taken  in  setting  forth 
methods  of  construction.  If  the  work  is  general,  as 
in  road  building,  and  only  one  way  is  ])racticable.  the 
engineer  should  set  forth  the  method  in  detail.  How- 
ever, in  the  case  of  a  specialized  nature  in  which  the 
contractor  has  special  experience,  he  should  be  allowed 
some  latitude.  In  the  description  of  each  particu- 
lar class  of  work,  it  is  frequently  necessary  to  state 
that  continuance  requires  ap|)roval  up  to  that  point; 
thus  it  is  common  to  specify  that  forms  must  be  satis- 
factory to  the  inspector  before  any  concrete  may  be 
placed. 

Time  of  Completion 

It  is  usual  to  state  that  time  is  to  be  the  essence  of 
the  contract.  If  the  nature  of  the  work  so  demands,  it 
is  well  to  state  clearly  in  this  connection  the  date  of 
commencement  and  completion  and  perhaps  a  specified 
rate  of  progress.  Allowance  in  days  should  be  made 
in. consequence  of  unsuitable  weather  conditions,  acts 
or  omissions  of  the  owner,  not  caused  by  any  fault  of 
the  contractor,  which  delay  the  prosecution  of  the 
work. 

Acceptance,  Tests  or  Guarantees 

Finally,  it  is  usual  to  terminate  the  specific  clauses 
with  the  ])rovision  for  an  actual  test  of  the  structure 
before  acceptance.  In  case  of  roads,  this  clause  takes 
the  form  of  a  guarantee  of  maintenance  by  the  contrac- 
tor for  a  prescribed  number  of  years. 


The  Quebec  Government  Bill  for  the  construction 
,of  Industrial  Houses  and  the  loan  of  the  necessary 
funds  has  been  passed. 
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KU'AWA,  P.Q.,  has  been  adopted  as  the  site  for  a  model  com- 
munity by  the  Riordan  Pulp  &  Paper  Co.,  in  connection  with 
their  new  mill  for  the  ])roduction  of  pulp.  The  location  at 
Ki])awa  has  aj)parently  been  selected  because  of  the  proxim- 
ity of  timber  limits  and  water  powers  derived  from  Kipawa  Lake. 
For  the  pur]>ose  of  promoting  the  mill  and  town,  the  company  has 
brought  under  control  a  compact  area  of  about  ten  square  miles, 
which  is  to  be  developed  into  a  model  townsite  with  the  consent  and 
approval  of  the  Quebec  Government  and  the  co-operation  of  the 
Commission  of  Conservation,  through  its  town  planning  adviser, 
Mr.  Thomas  Adams. 

The  accompanying  plan  of  the  proposed  development,  provided 
through  the  courtesy  of  the  Commission  of  Conservation,  illustrates 
the  site  overlooking  Lake  Temiskaming,  which  is  part  of  the  Ottawa 
River.  The  site  of  the  mill  is  to  be  south  of  the  town  on  the  op- 
posite side  of  Gordon  Creek,  the  stream  by  which  the  waters  of  Kip- 
awa Lake  drain  into  Lake  Temiskaming. 

Choice  of  Ground  Limited 
The  choice  of  a  suitable  townsite  was  rendered  very  limited  by 
the  fact  that  a  mill  location  had  been  selected  to  take  up  nearly  all 
the  available  level  land.  Furthermore,  physical  features,  such  as 
Lake  Temiskaming,  Gordon  Creek  and  the  tracks  of  the  C.P.R., 
were  governing  factors  to  be  taken  into  consideration.  In  addition, 
at  a  point  to  the  east  of  the  area  shown  on  the  map,  there  was  an 
existing  mill  and  village,  known  as  Lumsden's  Mills,  on  which  side 
the  whole  level  land  was  taken  up  by  lumber  yards. 

The  only  available  land  for  a  town,  therefore,  was  hilly  ground 
to  the  north  and  south  of  the  mill  site  overlooking  the  lake  and  river, 
considerable  portions  of  this  land  being  covered  with  huge  boulders 
and  timber  or  shrub  of  various  sizes  and  densities.  After  a  thorough 
investigation,  the  location  north  of  the  mill  site  was  selected  and  al- 
though apparently  a  steep  hill,  was  found  on  ins])ection  to  embrace 
considerable  fairly  level  areas,  which  might  be  developed  to  provide 
easy  grades  and  economical  arrangement  of  lots,  if  a  proper  plan 
were  adopted. 

As  a  first  step  toward  preparing  such  a  plan,  a  topographica,!  sur- 
vey was  carried  out  by  Messrs.  Ewing,  Lovelace  and  Tremblay;  of 
Montreal.  While  this  survey  was  being  carried  out,  a  preliminary 
sketch  plan  was  prepared.  After  a  consideration  of  several  alterna- 
tives, the  main  lines  of  the  plan  illustrated  herewith  were  determined 
on  and  surveyors  were  instructed  to  locate  the  roads  on  the  ground. 
For  this  purpose,  paths  had  to  be  blazed  through  the  forest  and  the 
plotting  carried  out  under  peculiar  difficulties,  a  large  pa:rt  of  the 
work  being  performed  in  the  heart  of  winter. 

Water  Conduit  Introduces  Difficulties 
Considerable  care  had  to  be  taken  to  select  sites  for  the  churches 
and  other  public  institutions.  Other  existing  features  which  had 
an  influence  on  the  plan  were  the  position  of  the  station  and  the 
existence  of  a  good  hotel  overlooking  the  lake,  situated  in  what  can 
be  made  a  beautiful  park.  A  factor  which  introduced  considerable 
difficulty  was  the  intention  of  constructing  a  water  conduit,  which 
is  shown  to  intersect  the  whole  town,  for  which  provision  had  to 
be  made  in  carrying  out  the  plan.  The  only  approaches  between  the 
small  areas  of  the  town  on  the  south  of  the  conduit  and  the  larger 
area  on  the  north,  were  to  be  obtained  by  bridges  over  the  conduit, 
which  is  above  ground  and  8  ft.  in  diameter.  The  grades  of  the 
streets,  therefore,  had  to  be  determined  not  only  with  due  regard  to 
the  contours  of  the  land,  but  also  in  relation  to  the  artificial  obstruc- 
tion created  by  the  conduit. 

The  final  arrangement  is  illustrated  and  .shows  the  main  ap- 
proach from  the  station  by  two  curved  roads  leading  to  the  central 
square  in  diflferent  directions.  The  character  of  the'  ground  rtiade 
more  direct  approach  impossible.    The  central   square  location  was 
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the  only  level  area  of  any  size  suitable  for  the  purpose 
after  leaving  the  low  level  occupied  by  the  village 
green.  From  the  central  square,  there  is  a  main  av- 
enue running  parallel  with  the  lake  and  following  an 
easy  grade. 

Less  Than  Five  Per  Cent.  Grades 
Notwithstanding  the  .steepness  of  the  ground,  the 
contours  ranging  from  650  to  1,000  ft.,  the  grades  of 
most  of  the  streets  are  less  than  5  per  cent.  Had  the 
land  been  laid  out  in  the  usual  rectangular  form,  the 
grades,  in  .some  cases,  would  have  amounted  to  18 
per  cent. 

The  suggestions  on  the  ])lan  show  mostly  semi- 
detached houses,  with  a  few  individual  houses  and 
.some  groups  of  three  to  six  of  the  smaller  types.  Care 
has  been  taken  to  give  the  residences  a  good  aspect, 
with  amjjle  air  space  and  open  surroundings  for  each 
house.  Messrs.  Ross  &  McDonald,  of  Montreal,  have 
been  entrusted  with  the  design  of  the  houses,  the  first 
of  which  have  been  erected.  It  is  expected  that  a  large 
num])er  will  be  constructed  shortly  and  that  the  mill 
will  be  completed  and  in  operation.  The  architects  are 
I)ermitted  to  use  their  di.scretion  with  regard  to  the 
grouping,  sizes  and  location  of  the  houses,  but  will  ad- 
here to  the  plan  .so  far  as  the  location  of  streets  is 
concerned,  and  will  not  diverge  from  the  determined 
arrangement  of  public  buildings. 

After  the  plans  had  been  ])repared,  consideration 
was  given  to  the  ])roblem  of  water  supply  and  drain- 
age, and  after  consultation  with  Messrs.  R.  S.  and  W. 
S.  Lea,  Montreal,  it  wa?  found  that  no  readjustment 
of  the  plan  was  necessary  to  enable  an  economical  sys- 
tem to  be  designed. 

A  town  manager  and  engineer  has  been  appointed 
to  a.ssist  in  the  promotion  and  development  of  this 
town-site  as  a  model  community. 


Water  Softening  Plant 

THE  following  details  gathered  from  a  paper  by 
E.  y.  Chambers,  of  the  Society  of  Dyers  and 
Colourists,  are  of  general  interest. 

Water  .softening  being  a  chemical  operation, 
the  factors  of  proportion,  time,  and  temperature  ap- 
ply, and  practical  experience  serves  to  show  the  many 
difficulties  to  be  overcome.  A  great  deal  depends  upon 
the  selection  of  the  proper  type  of  plant  for  the  work 
in  hand,  and  when  the  water  exceeds  a  moderate  hard- 
ness the  lime  and  soda  type  becomes  a  necessity.  This 
type  of  plant,  when  properly  designed  and  with  due 
attention,  will  give  satisfactory  results. 

There  are  two  general  types  of  lime-soda  water 
softening  plants — the  intermittent  and  the  continuous 
types.  The  intermittent  type  possesses  several  advan- 
tages. This  plant  usually  consists  of  two  large  tanks, 
each  tank  holding  at  least  four  hours'  supply  of  water. 
The  process  works  intermittently,  so  that  when  one 
tank  of  water  is  being  softened  the  other  tank  is  being 
filled  with  hard  water.  The  volume  of  water  in  the 
tank  is  known,  and  to  this  measured  volume  of  water 
of  known  hardness  a  weighed  quantity  of  lime  and 
soda  is  added — the  lime  in  the  form  of  milk  of  lime 
and  the  .soda  in  solution  form.  The  contents  of  the 
tank  are  then  thoroughly  mixed  and  allowed  to  settle. 
After  a  certain  time  the  calcium  and  magnesium  com- 
pounds are  precipitated,  settling  to  the  bottom  of  the 
tank.    The  clear  softened  water  may  then  be  drawn  off 
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for  direct  use  or  into  a  ,-,t,.n-  tank  and  the  precipitated 
sohds  drawn  off  by  an  outlet  in  the  bottom  of  the  tank. 

Owing  to  the  facilities  for  control,  this  is  probably 
the  most  exact  method  of  water  softening,  and,  with 
an  ordinary  hard  water,  i)ractically  the  whole  of  the 
hardness  forming  .salts  can  be  removed,  and,  the  .soft- 
ened water  contains  the  minimum  excess  of  lime  and 
soda.  In  a  works  where  there  is  sufficient  room  for 
tanks,  and  first  cost  is  not  an  essential,  it  form* 
ably  the  most  .satisfactf)ry  plant. 

'I'he  continuous  process  plant,  taking  less  room  and 
needing  less  attention,  has  received  more  attention. 
For  successful  working  it  must  conform  to  the  follow- 
ing conditions: 

( 1 )  The  lime  and  .soda  control  .system  mu.st  work 
accurately. 

(2)  The  tank  cai)acity  must  be  large  enough  to 
enable  the  chemical  reaction  to  complete  it.self  fully. 

(3)  The  lime  and  magnesia  sludge  must  be  easily 
removed  from  the  plant. 

A  suitable  type  of  plant  to  deal  with  5,000  gallons 
of  water  an  hour,  has  a  tank  of  LS.OOO  gallons  capacity 
and  of  dimensions  34  feet  in  height  and  10  feet  in  dia- 
meter. Lime  and  soda  for  one  lay's  charge  are  placed 
res])ectively  into  the  reagent  mixing  tank  and  the  lime 
slaking  tank.  After  being  mixed  with  water  the  lime 
and  soda  solutions  are  elevated  by  steam  ejectors  to  the 
top  of  the  plant.  The  .soda  enters  the  reagent  reserve 
tank  and  is  fed  fnmi  there  by  a  ball  valve  into  the  re- 
agent feed  tank,  where  it  is  kq)t  at  a  constant  level. 
The  milk  of  lime  gravitates  by  the  centra!  pij)e  into 
the  bottom  of  the  lime  .saturator.  The  hard  water  is 
pumped  into  the  hard  water  receiving  tank,  and  flows 
through  two  slot  pipes,  one  of  the  lime  saturator  and 
one  to  the  main  treatment  tank.  The  slot  pipe  con- 
trolling the  feed  of  the  lime  saturator  is  adjustable, 
and  is  set  to  displace  the  exact  amount  of  lime  requir- 
ed for  the  treatment,  which  is  fed  into  the  main  treat- 
ment tank,  at  one  constant  strength,  being  in  the  form 
of  a  saturated  .solution  of  lime. 

Should  the  flow  of  hard  water  vary,  its  level  will 
rise  or  fall  in  the  hard  water  receiving  tank,  thus  pass- 
ing more  or  less  water  through  the  slot  to  the  lime  sat- 
urator.   At  the  same  time  the  float  in  the  hard  water 
receiving  tank  will  ri.se  or  fall  actuating  the  lever  and 
dipping  another  slot  pipe  more  or  less  into  the  .soda. 
The  soda  slot  pipe  is  also  adjustable,  and  is  set  to  feed 
the  exact  quantity  of  soda  required  to  treat  the  hard 
water.     The  lime  and  soda  thus  ai)portioned  are  thor- 
oughly mixed  with  the  hard  water  in  the  central  tube 
■of  the  main  clearing  tank,  where  ample  time  is  allowed 
for  the  chemical  action  to  complete  itself.    The  clear- 
ed water  passes   slowly  upwards   through   the  wood 
fibre  filter  when  the  water  is  ready  for  use.   The  pre- 
cipitated hardness  forming  salts  are  drawn  off  by  the 
sludge  valve  at  the  bottom  of  the  tank,  which  has  a 
conical  bottom  with  an  angle  of  60  degrees  to  facili- 
tate the  removal  of  all  the  sludge.    The  spent  lime  in 
the  saturator  is  also  drawn  off  in  a  similar  manner 
once  a  day. 

It  will  be  seen  by  the  foregoing  description  that 
the  only  moving  parts  in  the  whole  of  the  ])lant  are  the 
lever  wliich  is  actuated  by  the  float,  and  the  ball  valve, 
which  controls  the  soda  level  in  the  reagent  feed  tank. 
There  is  therefore  little  to  wear  or  get  out  of  order, 
and  the  ])lant  can  reduce  a  water  having  a  total  hard- 
ness of  26  degrees  down  to  2.5  degrees  without  any 
a])preciable  excess  of  alkalinity  at  an  approximate  cost 
of  5  cents  per  1,000. 
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Storage  of  Coal  and  Spontan- 
eous Combustion 

By  S.  H.  Pudney* 

TIIE  storage  of  coal  is  a  subject  worthy  of  every- 
one's attention  these  days.  It  is  something 
that  vitally  interests  those  who  of  necessity, 
store  coal  for  future  use.  There  are  hundreds 
of  companies  storing  coal  who  never  considered  such 
a  thing  a  few  years  ago.  This-  is  no  doubt  due  to  rea- 
sons that  we  are  too  well  acquainted  with  to  need 
much  metnion  here.  The  war,  shortage  of  labor  and 
transportation  are  the  chief  reasons. 

There  are  certain  liabilities  and  risks  run  in  the 
storage  of  coal,  such  as  vv'eathering,  heating,  even  uj) 
to  the  point  of  fire,  wastage  in  storage  due  to  the  lay- 
out of  the  ground,  wastage  and  expense  in  unloading, 
wastage  and  expense  in  ])icking  up  again,  all  of  which 
materially  affect  the  cost  of  the  fuel  when  used. 

Some  writers  have  claimed  a  large  percentage  of 
loss  due  to  weathering;  in  fact,  one  prominent  Ger- 
man— fifty  years  ago — said  that  it  meant  a  50  per  cent, 
loss  of  the  fuel.  This  was  like  a  good  many  of  the 
extravagant  ideas  of  the  Germans,  but  it  was  the  cause 
of  others  going  into  the  matter  with  a  view  of  find- 
ing out  how  much  loss  did  occur  during  storage. 
Through  a  series  of  tests,  it  has  been  found  that  a 
^very  small  percentage  is  lost;  and,  in  fact,  that  most 
of  the  loss  occurs  during  the  first  two  weeks  after  the 
coal  is  mined,  and  that  this  loss  is  mostly  due  to  the 
dissipation  of  gases  that  are  contained  in  the  coal  the 
same  as  water  is  contained  in  a  sponge.  These  are 
called  gases  of  occlusion.  As  to  other  losses  due  to 
weathering  of  the  coal  they  are  very  small  and  from 
our  own  experience  we  find  that  coal  taken  from  stor- 
age piles  gives  better  service  than  new  mined  coal. 
At  one  time,  our  Angus  Shops  burned  screenings  on 
'their  chain  grates  taken  from  our  dumps  and  got 
good  results,  but  in  the  sjjring,  as  soon  as  the  new 
coal  came  along  they  experienced  great  trouble  with 
clinkering  fires  and  this  with  coal  from  the  same 
mines  as  the  dump  coal.  This  is  a  feature  that  is  very 
noticeable  in  storage  coal ;  even  coals  that  are  espe- 
cially liable  to  clinker  lose  some  of  this  property  in 
storage,  which  is  dvie  to  the  mineral  elements  in  the 
ash  becoming  oxidized  and  preventing  clinker  forma- 
tion. 

Under  Water  Storage 

The  storage  of  coal  under  water  has  been  advocat- 
ed by  some,  but  this  is  impracticable  in  this  climate, 
and  it  is  doubtful  if  the  efificiency  gained  would  be- 
gin to  cover  the  costs  of  installation  of  such  storage 
plant,  even  in  a  warmer  climate.  Some  favor  storage 
of  coal  in  small  quantities  to  prevent  overheating, 
this  could  not  be  entertained  by  railways  and  others 
using  large  quantities  because  the  cost  of  storing  in 
small  piles  and  picking  up  again  would  make  it  pro- 
hibitive, and  this  system  would  have  no  protection 
against  fires,  as  I  have  often  found  them  within  a  few 
feet  of  the  outside  of  the  pile. 

There  is  also  a  difference  of  opinion  as  to  the  right 
depth  to  store  coal,  but  most  coal  will  stand  about 
12  to  16  feet.  I  would  much  rather  have  the  responsi- 
bility of  one  pile  with  100,000  tons  in  it  than  five  piles 
of  20,000  tons  in  them.  I  do  not  consider  the  danger 
any  greater.    A   storage   ground   should   be  as   nearly 
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level  as  possible  or  better  still,  with  a  gentle  slope. 
.\  turf  ground  makes  a  good  bottom  and  very  little 
loss  occurs  when  the  coal  is  picked  up  again  from 
such  a  ground. 

Spontaneous  Combustion  of  Coal 

This  is  something  which  gives  a  lot  of  trouble  at 
times,  and  generally  speaking,  is  a  subject  that  is  very 
little  understood  by  the  ordinary  laymen.  This  is  not 
to  be  wondered  at  when  higher  authorities  who  have 
made  tests  to  determine  its  cause,  together  with  scien- 
tists, differ  so  much  in  their  views.  One  can  hardly 
wonder  that  the  layman  without  a  knowledge  of  che- 
mistry, and  oftentimes  with  very  little  practical  ex- 
jjerience,  understands  so  very  little  about  the  cause  of 
spontaneous  combustion.  Also  as  a  rule,  he  under- 
stands very  little  as  to  the  most  practical  manner  of 
attacking  a  fire  after  it  has  started;  this  is  mostly  due 
to  lack  of  knowledge  of  the  science  of  combustion. 

In  the  first  i)lace,  it  would  be  as  well  to  consider 
the  cause  of  spontaneous  combustion,  and  to  do  this, 
it  is  necessary  to  bring  into  the  paper  what  some  of 
the  higher  authorities  have  to  .say  on  this.  Several 
investigations  have  been  made  by  very  eminent  men, 
with  a  view  to  finding  just  what  is  the  cause  of  it,  but 
so  far,  not  much  practical  knowledge  has  been  given 
to  the  world  at  large.  I  do  not  think  that  any  one 
with  a  very  large  pile  of  coal  on  his  hands,  nearing 
the  point  of  fire,  could  get  anything  out  of  most  of 
these  reports  of  t'ests  that  would  be  of  any  benefit  to 
him,  and  very  little  information  could  Be  obtained 
from  them  that  would  hel])  him  to  prevent  a  fire.  This 
is  because  these  investigations  have  been  made  with 
small  .samples  and  under  sjjccial  conditions  that  do 
not  obtain  in  ordinary  practice.  The  testing  of  a  small 
sample  of  a  few  grams  of  coal,  powdered  to  an  ex- 
treme fineness,  and  .subjected  to  an  atmosphere  of 
l)ure  oxygen,  does  not  convey  the  least  idea  of  what 
occurs  in  a  pile  of  coal  of  100,000  tons,  containing  all 
sizes  and  under  all  atmospheric  conditions. 

Cause  of  Fire 

There  has  been  a  great  difference  of  opinion  as  to 
the  cause  of  fire  in  coal  piles  during  the  last  fifty 
years,  and  there  is  still  the  same  difference  to-day. 
For  instance,  some  authorities  .say  that  sulphur  has 
very  little  to  do  with  it,  if  anything  at  all;  again,  oth- 
ers say  that  it  has.  Others  say  that  the  percentage 
of  volatile  matter  has  a  great  deal  to  do  with  it.  and 
that  coals  very  high  in  V.  CM.  are  more  liable  to 
fire  than  coals  with  a  low  percentage  of  V.  C.  M. 
Others  say  that  the  carbon  content  of  the  coal  is  the 
predominating  feature. 

After  a  good  many  years  of  practical  experience, 
and  with  some  knowledge  of  chemistry,  I  have  come 
to  a  sort  of  theory ;  and  I  have  yet  to  find  anything 
to  disprove  or  convince  me  that  I  am  wrong.  This  has 
come  about  by  close  investigation  into  every  fire  that 
I  have  seen  and  studied  in  its  various  stages  from 
heating,  up  to  the  point  of  actual  fire,  and  these  I 
]:)ropose  to  give  in  this  paper  with  the  hope  that  they 
will  be  of  service. 

1  will  take  up  the  sulphur  first.  Despite  the  fact 
that  its  influence  on  spontaneous  combu.stion  is  dis- 
puted, I  am  of  the  opinion  that  it  is  the  element 
of  greatest  danger  in  the  storing  of  coal.  By  the  word 
Sulphur,  T  do  not  include  that  known  as  .sulphur  balls, 
or  true  metallic  pyrities.  The  sulphur  in  this  form 
is  very  slow  in  its  chemical  changes,  and  not  enough 
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heat  vNoiikl  be  set  iq)  during  this  change,  in  a  given 
time,  to  do  any  liarni  to  a  coal  pile;  in  fact  it  would 
disperse  as  fast  as  generated  without  being  noticed. 
There  are  other  forms  of  sulphur  in  coal  which  are 
dangerous  and  the  most  vital  one  is  that  where  the 
bone  coal,  and  small  pieces  of  shale,  are  full  of  sul- 
phur. In  this  form  it  very  easily  becomes  oxidised, 
even  if  out  in  the  open  air.  It  is  only  a  matter  of  a  few 
days  before  one  will  see  the  sulphur  cropping  out  all 
over  these  j)ieces,  like  a  fungus  growth,  whitish  in 
color.  At  any  place  near  where  the  coal  is  heating,  to 
such  an  extent  that  fire  is  expected  to  show  up,  this 
is  so  extensive,  that  in  some  places  the  surface  of  the 
coal  i)ile  is  covered  with  sulphur  out-croppings,  that 
has  through  oxidation  and  moisture,  been  brought  to 
the  surface.  This  is  more  noticeable  in  some  coals 
than  others,  and  my  experience  is  that  these  are  the 
coals  that  are  liable  to  spontaneous  combustion. 

With  our  system  of  ventilation  we  often  find  some 
of  the  holes  choked  completely  with  sulphur,  so  that 
'it  is  impossible  to  put  down  our  test  rods  until  the 
holes  have  been  remade.  In  one  place  where  heat  had 
set  up  to  such  a  degree  that  the  coal  had  reached  the 
stage  of  autogenous  oxidation,  we  had  the  coal  dug 
out  and  found  that  though  actual  fire  had  not  started, 
the  heat  had  so  far  advanced  that  destructive  distilla- 
tion had  begun,  and  gases  were  being  liberated  from 
the  coal  even  from  the  centre  of  large  lumps.  Here,  I 
found  the  coal  surrounding  the  actual  hot  ])lace,-  full 
of  these  small  pieces  of  shale  and  bone  yellow  with 
sulphur,  and  an  analysis  showed  6.7  per  cent,  of  sul- 
phur, while  the  average  run  of  sulphur  in  this  coal 
was  less  than  2  per  cent.  There  is  no  doubt  in  my 
mind  as  to  what  was  the  cause  of  the  coal  in  this  spot 
heating,  and  in  several  more  spots  in  the  same  pile  T 
found  the  same  conditions,  and  as  this  pile  was  heat- 
ing in  spots  and  not  regularly  all  over  the  pile,  no  one 
who  had  seen  this  pile  and  the  conditions  that  pre- 
vailed, could  have  arrived  at  any  other  conclusion  than 
that  the  sulphur  was  the  direct  cause  of  the  heating. 
However,  the  i)resence  of  sulphur  in  coal  caiuiot  be 
controlled  as  well  these  days  as  formerly,  due  to  the 
labor  conditions.  Coal  is  not  picked  quite  so  clean  as 
in  former  years,  which  is  the  reason  that  more  fires 
have  occurred  lately. 

The  liability  of  spontaneous  combustion  due  to  a 
greater  percentage  of  V.  C.  M.  in  the  coal,  does  not 
hold  water  for  one  moment  in  actual  practice;  there 
are  now  quite  a  number  of  authorities  who  disclaim 
this  feature.  I  gathered  this  knowledge  from  the  fact 
that  some  of  the  coal  we  were  handling  easily  caught 
fire  with  35  per  cent,  of  V.  C.  M.,  while  others  with 
over  40  per  cent,  did  not  have  the  slightest  tendency 
to  heat  up,  and  the  peculiar  part  of  it  is  that  they  had 
abbut  the  same  percentage  of  sulphur,  but  that  it 
was  in  a  different  form.  Some  authorities  are  of  the 
opinion  that  spontaneous  combustion  is  caused  direct- 
ly l)y  the  slow  oxidation  of  the  carbon  content  of  the 
coal,  and  that  the  sulphur  is  only  a  secondary  matter. 
If  they  were  correct  in  such  a  statement,  then  we 
would  be  up  against  the  proposition  that  all  coal  piles 
wou'd  be  equally  liable  to  catch  fire,  because  all  coal 
is  chiefly  composed  of  carbon,  and  its  oxidation  would 
be  ])iactically  constant  in  all  coal.  Everyone  that  has 
•had  to  do  with  storage  of  coal  knows  that  .some  coals 
are  more  liable  to  heating  than  others,  and  this  fact 
proves  to  the  contrary  the  oxidation  of  the  carbon 
theory.  From  my  own  actual  practice,  I  am  able  to 
state  that  any  fire  that  I  have  found  has  been  caused 


by  sulphur  and  not  by  oxidation  and  carbon.  In  places 
t'l  il  have  been  dug  out  where  the  coal  has  been  so  hot 
lli:n  one  could  not  hold  it  in  the  hand,  but  had  to  hold 
it  in  a  scoop  to  examine  it,  I  found  that  the  structure 
of  the  coal  had  not  changed  and  was  the  same  as  when 
it  was  put  in  the  pile,  and  yet  there  was  bluish  gas 
emanating  from  the  piece  of  coal  being  examined. 
Now.  if  it  had  been  oxidation  of  the  carbon  of  the  coal, 
which  had  caused  the  heat  to  set  up,  the  structure  nf 
the  coal  would  have  been  changed  considerably  before 
this  amount  of  heat  had  obtained,  while,  on  th?  other 
hand,  one  was  to  take  a  lump  of  coal  and  place 
it  in  an  oven  and  heat  to  about  .300  degrees  and  keej) 
it  there  at  that  temperature,  the  same  thing  would  be 
found,  that  the  coal  would  be  giving  ofF  a  gas.  In 
other  words,  destructive  distillation  woulcl  be  started, 
and  this  would  be  found  to  be  not  from  the  oxidation 
of  the  carbon  content  of  the  coal,  but  from  the  out- 
side heat  to  which  such  coal  had  been  subjected. 

My  own  personal  opinion  is  that  sulphur  is  re- 
sponsible for  the  trouble  in  coal  piles.  I  feel  that  its 
rai)id  action  in  chemical  changes  is  governed  by  the 
form  in  which  it  is  contained  in  the  coal.  The  power 
of  fresh  mined  coal  to  ab.sorb  oxygen  is  well  known, 
but  there  is  doubt  that  the  oxygen  is  contained  in  the 
coal,  the  .same  as  water  is  contained  in  a  sponge,  and 
is  a  gas  of  occlusion  and  not  chenn'cally  combined 
with  the  coal  itself  but  held  mechanically,  and  is 
given  up  to  any  chemical  change  that  may  occur 
which,  in  this  case,  is  oxidation  of  the  sulphur.  The 
sulphur  starts  to  oxidize,  and  in  this  action  a  certain 
amount  of  heat  is  generated.  This  heat  again  in  turn 
increases  the  chemical  energy,  the  increase  in  chemi- 
cal energy  raising  the  temperature.  These  changes 
dovetail  into  one  another  gradually,  until  sufficient 
heat  is  generated  to  start  destructive  distillation  of 
the  coal  at  the  same  time.  At  this  temperature,  the 
coal  is  hot  enough  to  start  self  oxidation,  or  in  other 
words,  the  stage  of  autogenous  oxidation  is  reached . 
It  is  then  only  a  matter  of  a  few  days  till  actual  fire 
occurs  with  coking  of  the  coal . 

One  of  the  bad  features  in  building  coal  piles  and 
which  we  have  found  helps  a  lot  towards  spontaneous 
combustion,  is  when  one  is  obliged  to  stop  building 
the  pile  for  any  cause,  leaving  the  face  of  the  pile  of 
fresh  mined  coal  exposed  to  the  influence  of  the  sun 
and  the  atmosphere.  In  this  way.  it  becomes  loaded 
with  oxygen  and  as  soon  as  new  coal  is  unloaded  on 
top  of  it.  the  oxygen  is  given  up  in  the  chemical 
change  that  goes  on  with  the  sulphur  and  one  may 
expect  trouble  from  the  part  of  the  pile ;  in  fact,  we 
get  it  without  expecting.  Prevention  is  much  better 
than  cure  in  this  case  and  coal  piles  should  be  ventil- 
ated if  possible.  The  system  in  vogue  on  the  C.P.R. 
we  consider  second  to  none. 

The  idea  of  where  the  benefit  of  ventilation  comes 
in  is  rather  vague  to  some,  and  one  could  get  a  dozen 
different  views  of  it  from  as  many  men  as  handle  coal, 
but  the  real  benefit  hcs  in  the  fact  that  when  a  coal 
pile  is  ventilated,  it  gives  an  opportunity  for  the  heat 
to  become  dissipated.  Coal  usually  has  plenty  of  mois- 
ture in  it,  especially  when  unloaded  in  wet  weather. 
The  consequence  is  that  as  heat  is  mechanical  energy, 
once  it  occurs  we  see  its  effect  by  the  vapor  coming 
x^ut  of  the  vent  holes ;  all  of  this  steam  or  vapor  re- 
cutires  a  given  amount  of  energy  to  vaporize  it.  thi.^ 
then,  is  using  up  the  heat  that  is  being  generated,  and 
while  this  keeps  up  there  is  very  little  danger  of  fire. 

.'^ome  imagine  that  a  system  of  ventilation  allows  tin 
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gases  to  csc<'i])C',  but  as  there  arc  no  jrases  to  escape 
until  tlie  coal  has  reached  nearly  the  point  of  fire,  this 
cannot  he  ri^-ht.  Our  experience  is  that  with  coal  wet 
or  even  fairlv  moist  and  ventilated  there  is  no  danger 
at  all. 

'I'here  seems  to  be  no  set  rules  for  fighting  a  fire, 
nor  do  I  think  there  could  be,  because  conditions  are 
not  always  alike,  but  a  few  suggestions  as  what  not 
to  do  may  not  be  amiss.  Fires  in  a  coal  pile  bury  very 
slow,  for  the  simple  rea.son  that  not  enough  air  can 
reach  the  fire  for  rapid  combustion.  Therefore,  never 
ojien  up  a  fire  spot.  If  the  place  is  to  be  dug,  dig  close 
around  it  without  touching  the  fire.  Isolate  it  from  the 
rest  of  the  pile,  then  dig  it  out  completely  and  drench 
it  with  water.  It  is  one  of  the  hardest  things  to  pre- 
vent the  inexperienced  from  opening  up  a  fire.  Fire 
will  spread  rapidly  if  opened  up.  Another  thing  very 
important,  is  that  in  using  water  on  a  coal  fire,  always 
saturate  the  coal  surrounding  the  fire  spot  before  put- 
ting water  on  the  fire.  If  this  is  not  done,  the  fire 
will  l)e  forced  away  from  one  faster  than  it  can  be 
reached.  The  reason  for  this  is  that  the  water  going 
on  to  the  actual  fire,  forces  the  heat  into  the  surround- 
ing coal  which  is  nearly  to  the  point  of  fire  already, 
and  at  the  same  time  it  forms  coke  on  the  surface 
of  the  fire,  into  which  it  is  impossible  to  force  any  more 
water,  and  meanwhile,  the  fire  is  still  going  ahead. 
It  is  absolutely  ruinous  to  the  rest  of  the  pile  to  play 
water  directly  on  to  the  fire,  before  putting  a  water 
screen  around  the  outside  of  the  fire  spot  first.  It  is 
very  seldom  that  a  direct  application  of  water  will  put 
out  a  coal  fire ;  and  yet,  I  have  put  out  a  great  many 
fires  by  application  of  water,  after  using  the  pro])er 
precautions,  that  is  to  say,  by  i)utting  a  water  screen 
around  the  actual  fire  spot.  At  one  time,  with  the 
assistance  of  two  men,  I  put  out  a  fire  that  measured 
350  by  50  feet  at  its  widest  point,  and  which  would 
have  practically  gone  through  the  80,000  ton  pile  if 
it  had  not  been  stopped.  This  was  done  by  finding 
the  exact  outer  limits  of  the  fire,  then  digging  a  shal- 
low trench  right  along  outside  using  water  freely  so 
as  to  ])ut  the  water  on  the  outside  of  the  fire,  then  by 
.systematically  digging  a  relay  of  trenches  coming 
nearer  to  the  fire  all  the  time  we  drove  it  to  the  out- 
side of  the  pile  and  killed  it  completely.  I  might  say 
that  there  was  solid  coke  found  to  be  six  feet  thick  in 
this  fire  area,  and  the  balance  of  the  pile  did  not  have 
to  be  touched . 

Our  mode  of  attacking  a  fire  is  to  get  our  test  rods 
out  around  the  spot  and  find  out  the  exact  dimensions 
of  it,  then  find  at  what  depth  it  is.  We  then  dig  a 
trench  around  this  spot,  making  sure  to  keep  out.side 
of  the  fire  spot,  saturate  this  with  water  and  make 
holes  with  rods  and  see  that  a  complete  water  screen 
is  put  around  the  fire,  then,  by  a  series  of  trenches 
gradually  working  nearer  to  the  fire ;  we  reduce  this 
area  until  we  cover  the  exact  spot  where  the  fire  is, 
and  making  holes  with  our  rods  we  take  care  to  well 
flood  it  with  water,  and  it  is  very  seldom  we  have  to 
return  to  the  spot  as  it  is  usually  completely  exting- 
uished. 


The  i)lastering  contractors'  section  of  the  Toronto 
Builders'  Exchange,  at  a  recent  conference  with  the 
union  representatives,  agreed  upon  the  establishment 
of  a  wage  of  70c  an  hour,  to  be  effective  from  May  1 
next  to  May  1,  1920.  For  the  year  following  that.  May 
1,  1920,  to  May  1,  1921,  the  rate  of  pay  is  to  be  75c 
an  hour,  under  the  same  agreement. 


Building  Figures  for  February 

Estimaled   Cost  of   Building  Work   as   Indicated   by   Building   Permits 
Issued  in  Thirty-Five   Cit-ies 

Fehniary,    l!»li>,   ooinpavfd 


City 

Nova   Scotia 
Halifax 
.Sydney    .  . 


New  Brunswick 

Monctun   .    . . 
St.   John    .    .  . 


Quebec      

Montreal-Maisonneuve 

Quebec 

S'herhrooke 

Three   Rivers    .  .    .  . 
W^i'stniount 


Tehrnary, 

$265,133 

L'.'iii,'.;-I.s 
I4,.ssr, 

39,300 

a(i,.'Vii) 

12,751 1 

320,170 

l.-)l,74ii 
r,:t,Ki(> 

IIII.IKM) 
24,.SINI 


l''el)riiary, 

l:iis 
$71,584 

lis.iiv.j 

o.OUti 


with    February,    VMS 
Increase  (*)    l)ecrcase(i) 


Ontario 1 

I'ranlford 

Fort    William    ..     .. 

Ciiielph 

1  latnilton 

Kingston 

Kitchener 

l.oTulon 

Ottawa 

Peterborough    .  .     .  . 

Port   .Arthur 

Stratford 

.St.  Catharines   .  .    .  . 

.St.   Thomas 

Toronto 

Windsor        


.024, 

4. 
4, 
4 

11 

2 

4?! 
20, 
21, 


499 
27.'i 
,.">3I» 

,Hsr> 

(MB 

,:!12 
cm 

7X< 

,.'!"( I 

;t22 

24.-. 
140 


Manitoba    .  .    . 

l»ran<ion  .  . 
Winnipeg    . 

Saskatchewan 

.Moose  Jaw  . 
Rfgina  . .  . 
.Saskatoon    , 


Alberta  .  . . 
Calgary  .  . 
ICdnionton 


British    Columbia 
\cw    W^estminster 

Victoria 

N'ancouvcr 


Total — 36   cities. 


25,260 

4,(10(1 

2o,n.-i(i 

46,426 

i,(;2.-i 

:iT,(aio 

(;.2no 

60,700 

4T,."illO 

:;.2(i() 

92.989 

17,07.- 
10.10(1 

6,n,sio 

$1,863,462 


134,692 

77,(]4,"i 
2.5,147 

i.';,.'->oo 

492.942 
lO.tKK) 

2,m> 

6.5,890 

425 
10,560 

],5,S(|0 

1,230 

.5:)0 

575 

8,125 

,550 

.347,2.«2 

23,175 

64,900 

2.50 
.54.0,50 

28.125 

17..5O0 
.■;.(i50 
(i,!)75 

47.850 
.•!2,200 
15,650 

71,190 

.3,000 

ll,S75 

55,415 


.\nioiinl 
*$193.549 

'  1S2.17:! 

*  11,.'.7(; 

*  39,800 

*  20,.5.5O 

*  12,7,50 

*  186,478 

*  74,(i!)5 

*  2S,4,S:! 

*  00,000 

7,S(KI 

t  15,.500 

*  531.667 
t  5,725 

*  4,5.50 

*  2,0S5 

*  124,075 

*  11,312 

2,235 

*  25,235 

*  4..500 

*  20,120 
t  20S 

*  4,070 

*  10,015 

*  7,115 

*  .32.S,903 

t  29.650 

4,3.50 

t  .14,000 

*  17,300 

t  15.S75 

*  33.050 


2.850 

15.30(1 
12,4.50 

21,795 

13,175 
1,775 

i(>,;{n5 


Per  cinl. 
270.33 
207. 01 
;!24.10 


137.71 

'.I(i.'.l5 
113.27 

45..S.S 


107.833 


$901,283         *$962.179 


*  74.40 

*  18.S.31 

*  '525.8,S 

*  1.52.30 

*  2.S.4S 
•1,6.35.77 
t  30.2.5 

*  .S12.17 

*  1 23.20 
«l,2!):i.(W 

*  04.71 
t  .31.61 

t  64.01 
•1.740.00 

*  02.21 

*  61.51 
r  00.71 

*  0.30.14 
+  11.11 

*  5.96 

*  47.52 
t  70.55 

*  30.62 

*  3:',7.S2 
i  14.05 

*  18.70 

«  106.75 


New  Power  House 

The  Public  Works  Department  proposes  to  con- 
struct a  power  house  and  laundry  in  connection  with 
the  Military  Hosjjital  Building  at  Lake  Jul  ward,  P.  Q. 
It  will  consist  of  a  basement  and  one  storey,  with  con- 
crete foundations.  The  basement  will  contain  coal 
bunkers  in  the  rear,  engine,  dynamo,  pump  rooms  and 
workshop  at  the  right  hand  side,  the  central  portion 
being  used  for  the  laundry.  The  dynamo  room  is  to 
)}e  separated  from  the  pump  room  by  a  9-in.  brick 
wall,  and  the  laundry  will  be  cut  off  from  the  other 
isection  by  14-in.  brick  walls.  The  first  floor  will  con- 
tain another  portion  of  the  laundry,  including  the  dis- 
infection room,  with  stores  and  toilets.  A  high  brick 
chimney  is  also  to  be  erected,  having  a  cast  iVon  ca]). 
The  foundation  walls  and  beams,  including  the  chim- 
,ney  foundation,  are  to  be  of  concrete.  The  boilers  are 
to  be  carried  on  girders  supported  by  concrete  ]Mers. 

The  floors  of  the  boiler  room,  bunker,  engine  and 
dynamo  room,  and  pump  house  will  be  of  4><-in.  con- 
crete, with  a  wearing  surface  l^^  inch  thick.  The  floor 
and  laundry  roof  over  the  bunkers  will  be  of  reinforc- 
ed concrete.  The  main  floor  is  to  be  covered  with  as- 
bestos shingles,  and  the  roof  of  the  other  portion  with 
tar  and  gravel. 

The  power  plant  will  consist  of  a  20  k.w.  125  v.d.c. 
generator  multipolar  type,  direct  connected  to  a  steam 
engine.  The  panel  board  is  to  be  of  the  double  branch 
type.  The  system  of  wiring  will  be  designed  for  the 
parallel  two  wire  110  v.  d.c.  interior  conduit  svstem. 


;i()4 


Til  !•:  (■(  ).\'ik  \(   I 


l<  i-(  ( )k  ij 


March  a<i,  I'jj!) 


Meter    Practices   ot   the  Hackensack  Water 
Company 

By  D.  W.  French 

W  1 1  F.N  water  meters  are  first  purchased  by  the 
Hackensack  Water  Co.  a  record  of  test  is 
required  from  the  manufacturer  of  the  >^, 
•)4,  1  and  2-in.  sizes  as  follows:  a  10  cu.  ft. 
test  on  full  flow,  a  10  cu.  ft  test  on  a  ]/-'"•  stream,  and 
a  0.1  cu.  ft  test  on  a  1-32-in.  stream.  The  complete 
test  for  a  3-in.  meter  is  a  10  cu.  ft.  test  on  full  flow,  a 
10  cu  ft.  test  on  >^-in.  stream,  a  10  cu.  ft.  test  on  %- 
in.  stream,  and  a  0.1  cu  ft.  test  on  1-16-in.  .stream.  The 
complete  test  for  a  4-in.  meter  is  a  100  cu  ft.  test  on 
full  flow,  a  100  cu.  ft  test  on  1-in.  stream,  a  10  cu.  ft. 
test  on  14-in.  stream,  and  a  10  cu.  ft.  test  on  'A-'m. 
stream.  For  a  6-in.  meter  the  tests  are  a  100  cu.  ft. 
test  on  full  flow,  a  100  cu.  ft.  test  on  1-in.  stream,  a  10 
cu.  ft.  test  on  J^-in.  stream,  and  a  10  cu.  ft.  test  on 
5-32-in.  stream.  For  an  8-in.  meter  the  tests  are  a  100 
cu.  ft.  test  on  full  flow,  a  100  cu.  ft.  test  on  4-in.  .stream, 
a  100  cu.  ft.  test  on  2-in.  stream,  a  100  cu.  ft  test  on 
1-in.  stream,  and  a  100  cu.  ft  test  on  ^'^-in.  stream. 

The  records  f)f  all  tests  include  tlie  change  gears 
used  with  each  and  every  meter.  Before  the  J/2-,  54- 
or  1-in.  go  into  service,  a  .separate  te.st  is  made  by  the 
water  company,  and  no  meters  of  these  sizes  are  in- 
stalled which  do  not  show  an  inaccuracy  of  from  1  to 


2  per  cent  against  the  water  company.  The  J^-,  }i 
and  1-iii.  meters  are  also  subjected  to  a  water  pressure 
test  of  350  pounds  per  square  inch  by  means  of  a  hand 
pump. 

In  making  tests  often  required  by  customers  be- 
cause of  high  bills,  such  meters  are  considered  accur- 
ate if  tests  show  them  to  be  within  2  ])er  cent  either 
way. 

The  author  feels  that  he  cannot  emphasize  too 
-Strongly  the  importance  of  testing  carefully  all  meters 
which  have  been  frozen.  His  ex])erience  has  been  in 
scores  of  cases  that  the  disc  chambers  or,  in  the  rotary 
piston  type  of  meters,  the  top  head  of  bottom  plate,  or 
possibly  both  parts,  were  so  badly  sprung  that  merely 
replacing  the  bottom  casting  does  not  restore  accur- 
ate registration.  It  is  agreed  that  because  a  meter 
freezes  this  does  not  belittle  it  in  any  way,  although 
it  may  cost  more  to  repair  some  makes  .than  others. 
Yet  there  is  no  good  reason  why  meters  can  not  be  ])ro- 
tected  from  frost  and  freezing  is  almost  invariably  due 
to  lack  of  consideration  or  negligence,  in  either  of 
which  cause  the  expense  of  repairs  should  be  borne  by 
the  owner  of  the  premises. 

Meter  Setting 

All  meters  used  in  connection  with  the  Hackensack 
system  are  owned  and  kept  in  repair  by  the  company, 
except  in  cases  of  misuse  or  freezing,  when  a  deposit 
is  required  to  cover  the  cost  of  repairs.  After  this 
cost  is  known  the  balance  is  returned  to  the  owner  of 
the  premises. 

Prior  to  Jan.  1,  191<S,  applications  for  service  were 
made  by  about  200  ijlumbers  licensed  by  the  water 
company.  After  the  service  was  installed  and  the 
building  was  ready  for  occupancy,  the  meter  was  de- 
livered to  the  plumber  and  set  by  him.  Since  Jan.  1, 
1918,  the  water  company  has  been  setting  all  meters 
and  the  plumbers  no  longer  have  anything  to  do  with 
this  part  of  the  work.  When  the  meter  is  set,  a  shut- 
cock  is  ])laced  on  each  side  of  it  and  a  check  valve  is 

•From   a  paper  before  the  New  York  Section  of  the  American  Water 
works  Association. 


also  located  on  the  house  side  of  the  meter,  which 
acts  as  a  jirotection  to  the  meter  as  well  as  a  ])rotcc- 
tion  to  the  property  of  the  owner,  should  a  break  oc- 
cur in  the  street  mai'n. 

Only  a  small  percentage  of  the  meters  are  .set  in 
f)utside  meter  boxes,  and  such  settings  arc  confined 
almost  entirely  to  manufacturing  plants  and  private 
lire  lines.  Suitable  concrete  boxes  are  required  for 
such  outside  settings,  and  built  at  the  expense  of  the 
ai)i)Iicant. 

In  manufacturing  i)lants,  where  the  use  of  water  is 
large  and  often  lasts  for  the  full  24  hours,  the  company 
has  found  it  advantageous,  both  to  the  consumer  and 
itself,  to  install  the  meters  in  batteries,  which,  of 
course,  adds  to  the  expense,  but  enables  examinations, 
repairs  or  changes  to  be  made  withfnit  interruption  to 
the  service. 

Meter  Reading 

.\11  meters  on  the  system,  of  which  there  are  about 
45,000  in  use,  arc  read  and  billed  quarterly,  except 
about  300  ill  sizes  between  l]/.  and  10  in.,  which  are 
ro;i<l  and  billed  monthly.  Meters  registering  more 
than  25,000  cu.  ft.  i)er  month  are  included  in  the  month- 
ly survey.  .\11  meters  in  the  monthly  survey  are  read 
on  the  last  day  of  the  month,- j)rovidcd  it  does  not  fall 
on  Sunday  or  a  holiday,  in  which  event  readings  are 
made  on  the  following  day. 

In  reading  the  quarterly  meters,  the  districts  are 
divided  into  block  and  working  lumbers.  Each  in- 
s])ector's  territory  covers  about  3,500  meters,  and  he 
reads,  on  an  average,  about  175  meters  per  day.  The 
quarterly  readings  begin  on  the  first  day  of  the  last 
month  in  the  quarter,  and  nnist  be  completed  not  later 
than  the  20th. 

Each  man  starts  out  with  about  200  cards  on  which 
readings  are  entered,  and  each  card,  by  using  both 
sides,  provides  for  .such  quarterly  readings  for  a  period 
of  four  years.  The.se  cards  are  turned  in  again  in  the 
afternoon,  together  with  any  and  all  complaints,  such 
as  meters  not  working,  broken  glasses,  meters  leaking, 
etc..  all  of  which  receive  attention  on  the  following 
day.  Printed  cards  are  also  mailed  on  the  day  follow- 
ing the  reading  to  all  cu.stomers  where  the  meter  shows 
an  increased  or  unu.sual  consumption.  The  reading 
cards  are  then  used  i^i  making  out  the  (piarterly  bills. 

By  repeating  this  operation  each  day  during  the 
reading  period,  it  is  plain  that  on  the  day  following 
the  last  reading  day.  all  defective-reading  meters  have 
been  changed,  that  the  many  various  .small  complaints 
have  been  attended  to,  that  the  bills  have  been  made 
out,  and  there  has  been  ample  time  for  comparisons, 
checking  etc.,  before  the  end  of  the  month.  During 
recent  years  the  company  has  n<it  failed  in  getting  in- 
to the  mail  during  the  last  day  of  the  quarter  the  en- 
tire .survey  bills,  which  are  then  in  the  hands  of  its 
customers  on  the  first  day  of  the  following  quarter. 

Collection  of  Bills,  Etc. 

Promptly  after  the  bills  reach  the  customers,  pay- 
ments begin  to  come  in,  and  an  accurate  record  and  re- 
port of  collections  is  made  by  each  district  office  and 
tabulated  at  the  main  office,  showing  each  morning  the 
sum  of  money  collected  in  each  district  and  its  per 
centage  relation  to  the  survey. 

In  following  any  such  plan,  an  excellent  opportun- 
ity is  afforded  for  comparing  the  work  of  the  various 
collectors. 

During  the  recent  years  the  records  show  that 
about  <>5  per  cent  of  the  total  surveys  are  collected 
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duriiif^-  the  first  ,iO  days,  and  from  26  to  .^0  [)er  cent 
(hiring-  the  second  30  day  period. 

Maintenance  of  Meters 

For  many  years  the  Hackensack  Water  Co.  has 
been  following-  the  practice  initiated  in  the  early  nine- 
ties of  removing  for  test  and  a  gfeneral  going  over, 
the  various  sizes  of  meters  after  having  registered  a 
f  fixed  quantity  of  water  and  regardless  of  the  length  of 
time  required  to  reach  these  quantities.  The  practical 
result  is  that  every  meter  installed  on  the  system 
comes  into  the  shop  at  about  uniform  intervals  for  a 
general  overhauling.  After  examination,  repair,  test 
and  painting,  the  meter  is  returned  to  stock  and  is 
ready  for  another  period  of  use.  Following  this  prac- 
tice, a  very  small  percentage  of  meters  break  down, 
and  the  author  is  sure  that  a  higher  degree  of  efficiency 
is  maintained  between  the  intervals  of  fixed  registra- 
tion. 

For  more  than  20  years  the  company  kept  up  its 

original   plan   of  making  these  changes,    as    follows: 

Change  all  J/^-in.  meters  after  registering  100,000  cu. 

ft. :  change  all   H-'m.  meters  after  registering  250,000 

cu.  ft. ;  change  all  1-in.  meters  after  registering  500,000 

cu.  ft.;  change  all  2-in,  meters  after  registering  2,000,- 

[OOOcu.  ft.     In  sizes  above  J/^-in.  records  were  kept  of 

fall  examinations,  including  examinations  of  intermed- 

|iates,  and   changes  were  made   when   it   was   deemed 

fcnecessary. 

All   such  changes  are  now  made  under  the   rules, 

regulations  and  recommendations  of  the  Board  of  Pub- 
,Iic  Utility  Commissioners  for  the  state  of  New  Jersey, 
f>vhich  are  as  follows:     Change  J^-in.  meters  each   10 

years,  or  after  registering  750,000  cu.  ft. ;  change  K-in. 

meters  each  8  years,  or  after  registering  1,000,000  cu. 

ft.;  change  1-in.  meters  each  6  years,  or  after  register- 
ling  2,000,000  cu.  ft. ;  change  all  meters  larger  than  1-in. 
[each  4  years. 

All  work  in  connection  with  the  testing,  repair  or 
fmaintenance  of  the  meters  is  performed  in  the  water 
fcompany's  shop,  which  is  complete  with  up-to-date 
ftools  and  modern  testing  equipment,  and  seven  or  eight 
len  are  steadily  engaged  on  this  work. 


tion  of  this  work  will  never  come."  The  secretary 
was  instructed  to  ask  the  Minister  of  Public  Works, 
Ottawa,  what  his  intentions  in  the  matter  were. 


A.M.B.  &  C.I.  Board  Meets 

AT  a  metting  of  Board  of  Directors  of  the  As- 
sociation of  Montreal  Building  and  Construe^ 
tion  Industries  held  last  week,  Mr.  W.  M.  Irv- 
ing in  the  chair,  the  secretary  submitted  cor- 
K"espondence  with   the   Department  of   Public  Works, 
Jand    the    Department    of    Soldiers'    Civil    Reestablish- 
rment,  Ottawa,  regarding  alteration  work  being  execut- 
I'ed   at   the    Military   Hospital,   68    Drummond    Street, 
lontreal,  and  it  was  decided  to  interview  Senator  Sir 
James  A.  Lougheed  on  the  matter.    A  letter  from  one 
Etf  the  members  was  submitted  urging  that  the  As.soc- 
_(ation  request  the  Minister  of  Public  Works  to  place 
the  contract  for  the  completion  of  the  Laprairie  Dyke 
in    the    hands   of   competent    engineering    contractors. 
The  letter  concluded  "This  road  has  been  a  political 
football  since  1912.    The  contract  has  been  let  in  turn 
to  a  grocer,  a  butcher,   and   candlestick  maker,   than 
'  continued  with  day  labor,  then  placed  in  the  hands  of 
a  contracting  firm  who  were  financially  unable  to  con- 
ktinue,  and  later  placed  in  the  hands  of  Messrs.  Quin- 
:  Ian  &  Robertson,  and  finally  taken  out  of  those  compet- 
|ent  hands  for  the  purpose,  we  believe,  of  completing  it 
W  day  labor.     From  present  appearances  the  comple- 


Recent  Publications 

Chlorination  of  Water— by  Jo.seph  Race,  F.  I.  C,  city  bac- 
teriologist, and  chemist,  Ottawa;  John  Wiley  &  Sons,  Inc., 
New  York,  Publishers;  price  $1.50,  net.  In  this  volume  the 
author  has  collected  and  co-related  the  information  hitherto 
scattered  in  various  journals  and  treatises  on  the  subject  of 
water  chlorination.  The  various  aspects  and  methods  of 
chlorination  are  discussed  and  suggestions  made  which  will 
dou1)tless  stimulate  research  work  in  this  fertile  field  of 
science.  This  method  of  treating  water,  which  was  practic- 
ally unknown  fifteen  years  ago.  has  advanced  in  popularity 
and  effectiveness  alike  to  a  marked  degree,  as  shown  by  the 
fact  that,  in  1918.  over  40  millions  of  people  were  supplied 
with  chlorinated  water.  Indeed  it  may  be  truthfully  said 
that  no  other  sanitary  measure  has  accomplished  so  much 
at  so  small  a  cost  and  that  civilization  owes  a  deep  debt  of 
gratitude  to  the  pioneers  in  municipal  water  chlorination. 
The  scope  of  the  work  may  be  judged  from  the  following 
chapter  headings:  Historical;  Modus  operandi;  Dosage;  Bac- 
teria surviving  chlorination;  Complaints;  Bleach  treatment; 
Liquid  chlorine;  Electrolytic  chlorine  and  Hypochlorites; 
Chloramine;  Results  ol)tained.  One  hundred  and  fifty  pages,' 
illustrated;   red  cloth   liinding;  approximately  ,'5x8  inches. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  l)uilding  permits  issued  in  Point  Grey,  B.  C,  during 
Fcl)ruary  amounted  to  a  value  of  .$2.3. .S30. 

It  is  reported  that  fairly  extensive  school  building  is 
planned  by  the  various  school  commissions  throughout  the 
West. 

The  building  permits  issued  in  Regina,  Sask..  during  Feb- 
ruary are  valued  at  $;i7,.-iOO,  which  is  a  far  larger  figure  than 
for  the  same  month  of  the  preceding  year. 

The  estimates  passed  by  the  Board  of  Works  of  Peter- 
boro.  Ont..  provide  for  a  total  expenditure  of  $:i9,400,  an  in- 
crease of  $4,400  over  last  year's  expenditure. 

Proposals  are  being  considered  in  Saskatoon  for  the 
establishment  of  a  new  normal  school  at  an  initial  expendi- 
ture of  $;iOO,000,  the  estimated  ultimate  cost  to  be  $1,000,000. 

Work  has  been  started  on  the  new  plant  of  Gunn's  Limit- 
ed, at  West  Toronto.  The  cost  of  this  project  will  be  from 
$500,000  to  $700,000. 

A  by-law  has  been  passed  in  Hespeler,  Ont.,  adopting 
the  provincial  government's  housing  scheme,  and  providing 
for  the  appointment  of  a  commission.  Application  has  al- 
ready been  made  for  a  loan  of  $.50,000. 

Representatives  of  the  city  of  St.  John.  N.  B..  have  been 
in  touch  with  the  government  regarding  the  taking  over  of 
the  harbor,  and  it  is  understood  that  the  Minister  of  Public 
Works.  Hon,  F.  B.  Carvell.  will  submit  an  oflfer  in  writing. 

It  is  reported  that  the  provincial  government  will  com- 
mence work  on  the  Pacific  Highway  from  New  Westminster 
to  Blaine  this  year,  and  that  part  of  the  cost  will  be  borne 
l)y  the  Dominion  Government.  The  cost  is  estimated  at  $400  - 
000. 

The  Vancouver  Portland  Cement  Co.,  Ltd.,  it  is  under- 
stoon,  is  amalgamating  with  the  Associated  Cement  Company 
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(Canada)  Limited,  which  is  l)ackcd  by  EriKlisli  interests,  and 
the  consolidated  concerns  will  carry  on  Inisiness  under  the 
name    of    "British    Colunvbia    Cement    Company,    Limited." 

Complementary  to  the  English  Channel  tunnel  scheme 
is  a  proposal  to  construct  a  tunnel  under  Rerins  Strait,  con- 
necting Siberia  with  Alaska,  and  thus  making  it  possible 
to  take  a  thorough  train  journey  from  London  to  Canada, 
the    United    States    and    South    America. 

The  H.  H.  Robertson  Co.  of  Canada,  which  is  capitalized 
at  $200,000,  has  purchased  the  plant  of  the  Sarnia  Metal  Pro- 
ducts Co.,  at  Sarnia.  and  i)lans  to  commence  operations  about 
May  1st  on  the  manufacture  of  asbestos  covered  steel  roofing 
and  siding,  also  ventilators,  gutter  down  ijipcs.  skylights  and 
asphalt  paint.- 

The  Toronto  Structural  Steel  Company  has  accepted  an 
offer  of  $I.')0.000  for  its  land  and  buildings  with  certain  fix- 
tures. The  Ontario  Investments,  Limited  is  taking  over  the 
remaining  assets  of  the  concern  for  $165,000  in  cash  and  the 
assumption  of  all  liabilities.  The  Structural  Steel  Co.  has 
not  paid  preferred  dividends  since  June,  1914.. 

A  housing  committee  has  recently  been  appointed  in 
Regina.  Sask.,  by  the  Regina  Social  Service  Council.  A  co- 
operative house  building  association  is  suggested  as  one 
means  of  solving  the  housing  problem,  and  the  building  at 
wholesale  .prices  of  anywhere  from  100  to  200  private  resi- 
dences has  been  outlined  as  an  objective. 

The  new  Union  Station  in  Toronto  is  to  be  ready  for  use 
not  later  than  August,  according  to  the  statement  made  by 
M^r.  .\ni'brose.  Chief  Engineer  of  the  Toronto  Terminal  Rail- 
ways. The  scaffolding  is  to  be  taken' down  within  the  next 
fiew  weeks,  and  after  that  the  building  will  require  only  a 
little   finishing  work. 

In  the  architects'  competition  in  connection  with  the 
proposed  building  for  the  Jewish  orphanage  board,  the  Mani- 
toba Association  of  Architects  announce  that  Woodman  & 
Cubbidge  take  first  place;  A.  Melville,  second  and  W.  P.  Wat- 
son, third.  The  board  will  decide  as  to  which  of  the  three 
firms  will  supervise  the  work,  which  is  to  cost  $fiO,000. 

Construction  of  a  branch  railway  line  from  Lanigan  to 
Humbolodt,  Sask..  and  thence  northwesterly  in  the  direction 
of  Prince  Albert,  is  being  considered  by  C.  P.  R.  executives. 
A  delegation  from  Hunrboldt  petitioned  for  this  extension 
and  received  a  promise  that  the  proposal  would  be  fully  in- 
vestigated. 

The  additions  to  the  Ontario  Agricultural  College  at 
Guelph.  Ont..  will  cost  close  to  a  quarter  of  a  million  dol- 
lars and  will  include  the  following:  A  new  boys'  dormitory. 
$1,50,000;  addition  to  Macdonald  Hall,  $25,000;  new  apiary 
building,  $15,000;  a  memorial  hall  in  memory  of  the  0,.\.C. 
students  killed  during  the  war,  $40,000. 

City  Engineer  L.  M.  Jones,  of  Port  .'\rthur,  Ont..  has 
plans  under  way  for  the  development  of  the  city's  water 
front.  The  whole  arrangeinent  has  not  yet  been  decided 
upon,  but  the  proposition,  generally,  is  a  development  of 
the  trackage,  whereby  all  railroads  can  secure  access  to  the 
properties  on  the  water  front,  which  are  to  be  improved  and 
served   by  dredging  of  slips   for  steamship   approach. 

Norfolk  County  Council  has  determined  its  programme 
of  road  building  under  the  Ontario  Highways  .'\ct  for  th'' 
next  ten  years.  It  has  been  decided  to  build  the  provincial- 
county  roads  first.  Work  will  be  carried  on  simultaneously 
on  the  highways  from  Simcoe  to  Port  Dover  and  Tilsonburg 
to  Simcoe.  through  Delhi,  it  being  the  intention  to  complete 
this  work  during  the  coming  suminer. 

Work  to  be  undertaken  by  the  C.  P.  R.  in  its  New  Bruns- 
wick district  includes  the  replacement  of  45  miles  of  rails 
between  St.  John  and  Megantic  on  the  main  line.    The  trestle 


bridge  at  Newburg  Junction,  north  of  Woodstock,  will  be 
taken  out  and  a  12-foot  concrete  arch  put  in  its  place.  The 
company  also  plans  to  erect  a  number  of  residences  for  its 
oflicials  and  employees. 

The  Continental  Oil  Co.,  according  to  report,  has  decid- 
ed to  make  Saskatoon  its  headquarters  for  northern  Saskat- 
chewan, having  secured  location  for  a  filling  station  and 
offices.  The  company  recently  announced  their  intention, of 
erecting  a  million  dollar  plant  in  Regina,  and  a  large  new 
warehouse  and  :iO,000  gallons  tankage  is  also  to  be  alloted  to 
Prince  Albert,  while  the  tankage  at  Saskatoon  will  be  in- 
creased. 

The  Ottawa  Gas  Company  has  made  an  issue  of  $850,- 
000  sinking  fund  gold  bonds,  maturing  in  20  years,  for  the 
purjjose  of  providing  sufficient  funds  to  complete  the  con- 
struction of  its  new  water  gas  pipe,  which  has  a  capacity  of 
1,000,000  cubic  feet  per  day.  The  new  plant  will  be  complet- 
ed in  approximately  90  days  and  when  it  is  finished  the  total 
capacity  of  the  company's  installation  will  be  90,000,000  cubic 
feet  per  annum. 

For  the  purpose  of  facilitating  the  settlement  of  soldiers 
in  the  Prince  Albert  land  district  in  Saskatchewan,  the  sug- 
gestion has  been  made  that  light  railways  be  used  to  open 
a  large  block  of  townships  of  excellent  land  at  present  fully 
00  miles  from  a  railroad.  These  townships  are  to  be  reserved 
for  soldier  settlement  only  and  an  effort  will  be  made  to  get 
,300  miles  of  light  railway  from  France  for  use  in  this  and 
similar  districts. 

Ontario  county  council  has  decided  to  make  an  expendi- 
ture of  $60,000  this  season  for  "Good  Roads'" purposes.  It  is 
proposed  to  spend  $12,000  on  the  construction  of  provincial- 
county  roads,  of  which  the  county's  share  will  be  $4,800.  and 
on  maintenance  $8,000,  of  which  the  county's  share  will  be 
$;j.200.  For  county  road  construction  the  province  will  con- 
tribute $4,800  and  the  county  $7,200,  making  a  total  of  $12.- 
000;  and  on  maintenance  $13,400  will  be  spent,  contributed  in 
the  same  proportions.  An  expenditure  of  $9,230  is  proposed 
for  machinery. 

Loew's  Theatre  Co.  have  asked  the  Toronto  City  Coun- 
cil for  permission  to  construct  an  arch  to  connect  the  $250,000 
theatre  which  they  propose  building  just  south  of  Bloor  St.. 
with  Yonge  St.  The  proposed  arch  24  ft.  wide,  is  to  be  erect- 
ed across  a  lane  which  lies  between  Yonge  and  Balmuto  St.. 
and  will  have  a  clearance  of  14  ft.  above  the  lane.  The  en- 
trance to  the  theatre  to  be  148  ft.  south  of  Bloor.  A  pro- 
vision in  the  municipal  act  allows  for  such  arches,  and  the 
permit  will  be  granted  if  the  company  ineets  all  the  standards 
required  by  the  city." 

The  building  permits  issued  in  the  city  of  Vancouver 
during  the  month  of  February  this  year  show  a  substantial 
increase  over  the  same  month  in  1918.  the  figures  being,  re- 
spectively, 72  permits,  at  a  value  of  $65,810,  and  45  permits 
at  a  value  of  $55,415.  The  total  for  the  first  two  months  of 
the  year  is  142  permits,  valued  at  $144,007,  as  compared  with 
102  valued  at  $108,540  in  the  corresponding  period  of  1918. 
Last  month  eleven  of  the  permits  were  for  dwelling  houses, 
valued  at  $24,185,  five  were  for  factories  or  warehouses,  val- 
ued at  $12,400,  and  55  for  repairs  and  alterations,  valued  at 
$27,025. 

President  Hanna  of  the  Canadian  National  Railway;- 
recently  promised  western  delegations  that  a  number  of  im- 
portant extensions  would  be  carried  out  this  year:  The  road 
from  Breux  to  Humboldt  is  to  be  completed;  rails  will  be 
laid  for  20  miles  on  the  Vonda,  spur  toward  Melfort  and  thi- 
Priestville  line  will  be  extended  ten  or  twelve  miles.  The 
board  also  has  in  mind  the  linking  up  of  the  X'onda  spur 
with  Melfort  and  thereafter  with  Saskatoon;  and  the  run- 
ning of  a  line  from  the  coalfields  west  of  Moose  Mountains, 
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which  would  serve  a  large  tract  of  settled  country  and, 
eventually  give  connection  with  the  Hudson  Bay  Ry.,  which 
is  being  asked  for. 

An  international  conunittee  has  been  appointed  by  re- 
presentatives of  interested  civic  organizations  on  both  sides 
of  the  Niagara  River,  for  the  purpose  of  promoting  the 
scheme  for  a  peace  memorial  bridge  between  Canada  and 
the  United  States.  Immediate  action  is  to  be  taken  to  se- 
cure funds.  Private  subscriptions  will  be  solicited  and,  fail- 
ing in  this,  the  two  governments  will  be  asked  to  help. 
The  Canadian  representatives  believe  the  Dominion  will  be 
ready  to  defray  half  the  cost.  The  Automobile  Associations 
of  Ontario  and  New  York  will  also  be  asked  to  aid.  The 
plans  call  for  a  high  level  bridge  connecting  Massachusetts 
Ave.,  Buffalo,  with  Garrison  roadway.  Fort  Erie.  The  cost 
is  estimated  at  about  $2,500,000. 

Work  on  the  project  to  give  the  Canadian  National  Rail- 
ways a  route  into  St.  John,  N.  B.,  via  the  St.  John  Valley  Ry. 
is  probably  to  be  commenced  in  May.     It  is  understood  that 
arrangements  are  being  completed  whereby  surveying  parties 
will  be  immediately  sent  out,  and  it  is  expected  that  tenders 
may  be  called  in  April.    The  work  includes  reduction  of  grad- 
es   and    curves,    general    improvement    of    the    roadbed,    the 
J  strengthening  of  culverts  and  ibridges  and  possibly  the  instal- 
lation of  some  new  ones.    It  is  now  also  stated  that  the  erec- 
tion  of  a  double-track  bridge  across   the   St.  John   River  at 
iFredericton  is  planned.     W.  H.  and  M.  J.  Poupore  Co.,  con- 
tractors, are  making  a  proposition  to  the  Canadian  National 
I  Railways  that,  in  order  to  expedite  the  preparation  of  plans 
so  that  the  commencement  of  the  work  may  not  be  delayed, 
the   firm   be   engaged   to   make   the   surveys   and   prepare   the 
f plans  for  one  half  of  the  route  between  Fredericton  and  Mc- 
Givney  Junction. 

Many  municipalities  throughout  Western  Canada  are 
fpreparing  their  plans  for  the  provision  of  memorials  to  the 
Imen  who  fell  at  the  front.  Community  buildings,  such  as  can 
[be  used  by  the  public  at  large,  seem  to  be  generally  favored. 
[Brandon  is  figuring  on  an  expenditure  of  $250,000  on  such  a 
[scheme,  and  Battleford,  Sask.,  has  decided  on  a  $75,000 
Ibuilding,  and  Yorkton,  Prince  Rupert,  Edmonton  and  Jar- 
pow,  are  also  considering  similar  propositions.  In  Calgary 
|a  soldiers'  building  erected  by  the  citizens  along  with  a  swim- 
ding  pool  in  the  basement,  a  public  hall  and  museum  above, 

^s  suggested.  Winnipeg  citizens  are  favorable  to  the  pro- 
jposed  Mall  leading  from  the  new  Parliament  Buildings.     It 

is  also  stated  that  the  grain  growers  in  the  three  provinces 

ire  backing  a  plan  to  erect  memorial  halls  in  each  district 
ifhere  they  have  a  branch,  the  funds  to  be  provided  by  the 

central   organization   and   repaid   by   the   locals   in   time. 


Recent  Incorporations 

The  Robertson  Construction  &  Engineering  Corporation, 
-td.,  head  office,  Niagara  Falls,  Ont.,  capital  $40,000. 

Canadian  Landscape  Architects,  Ltd.,  head  ofifice,  Toron- 
to, capital  $40,000. 

The   International    Engineering   Corporation,    Ltd.,   head 
Ipflfice,  Toronto,  capital  $750,000. 

The  Davis  Slate  &  Manufacturing  Co.  of  Canada,   Ltd., 
Iiead  office,  Toronto,  capital  $5,000. 

Ontario  Sewer  Pipe  and  Clay  Products,  Limited,  head  of- 
^iicc,  Toronto,  capital  $300,000. 

Morin,   Simard,   Limited,  builders  and   contractors,   head 
sffice,  Montreal,  capital  $50,000. 

Montreal  General  Tool  Co.,   Ltd.,  head  office,  Montreal, 
capital  $100,000. 

Ontario  Investments,  Limited,  head  office,  Toronto,  capi- 


tal $40,000,  authorized  to  carry  on  business  of  iron  njasters, 
steelmakers,  steel  converters,  engineers  and  iron  founders. 
The  H.  K.  Ferguson  Company,  a  corporation  created  un- 
der the  state  laws  of  Ohio,  has  been  licensed  to  carry  on  a 
general  contracting  construction,  building  and  engineering 
equipment  business  in  Ontario,  with  a  capital  of  $40,000. 
James  Steller  Lovell,  of  Toronto,  has  been  appointed  as  the 
firm's  attorney. 


Personals 

Wm.  Forbes  has  been  appointed  county  road  superinten- 
dent for  Oxford  county,  Ont. 

Mr.  W.  S.  Greenhill  has  been  appointed  chief  engineer 
of  the  Vancouver  General  Hospital.  He  was  formerly  chief 
engineer  of  the  Columbia  Lumber  Co. 

Messrs.  Wm.  Eraser  &  Harold  S.  Kaplan,  architects, 
have  returned  from  Halifax,  and  have  opened  a  new  office 
in   the   Confederation   Life   Building,  Toronto. 

Messrs.  Forsey  P.  Page  &  Stamford  Warrington  have 
returned  from  active  service  and  have  opened  an  office  at 
118  Victoria  St..  Toronto,  where  they  will  practise  as  archi- 
tects. 

Mr.  Alex.  J.  Grant,  formerly  a  canal  engineer  with  'he 
Department  of  Railways  &  Canals,  now  holds  the  position 
of  Chief  Engineer  of  the  Welland  Ship  Canal,  succeeding 
Mr.  J.  L.  Weller,  who  resigned  about  a  year  ago  when  the 
work  on  the  canal  was  closed  down,  due  to  war  conditions. 

Mr.  Robt.  A.  McKenzie  has  resigned  from  the  position 
of  building  inspector  of  the  city  of  Vancouver,  B.C.,  and 
goes  to  China  to  supervise  undertakings  for  large  construc- 
tion concerns  in  that  country.  Mr.  McKenzie  served  the 
city  for  eight  years  as  assistant  building  inspector,  and  for 
three  years  in  the  position  he  is  now  leaving.  His  familiar- 
ity with  construction  work  made  him  a  very  efficient  and 
valuable  head  of  his  department. 

Mr.  James  P.  Gordon,  late  of  the  firm  of  Chipman  & 
Power,  consulting  engineers,  has  been  appointed  town  en- 
gineer of  Trenton,  Ont.  Mr.  Gordon  is  a  graduate  of  the 
Faculty  of  Applied  Science  &  Engineering,  University  of 
Toronto,  in  the  year  1904;  also  an  associate  member  of  the 
E.  I.  C.  During  the  present  summer  the  town  of  Trenton 
will  make  considerable  extensions  to  their  waterworks,  sew- 
ers, roadways  and  sidewalks  and  are  fortunate  in  having 
a  competent  and  experienced  engineer  in  charge  of  the  work. 


Obituary 

Mr.  John  A.  Conley,  a  well-known  contractor  of  St. 
Thomas,  Ont.,  died  suddenly  as  a  result  of  heart  trouble 
recently.  Mr.  Conley  was  born  in  Enniskillen,  Ireland,  60 
years  ago. 

Mr.  Daniel  Goldstein,  a  Toronto  building  contractor, 
met  his  death  recently  as  a  result  of  a  fall  from  the  third 
storey  of  a  building.  He  was  taken  to  the  General  Hospital 
after  the  accident  but  was  found  to  have  died  on   the  way. 

Mr.  Charles  Whitehad,  a  well-known  pioneer  railroad 
contractor  of  the  Canadian  West,  died  recently  at  his  home 
in  Brandon,  Man.  Mr.  Whitehead  was  very  well  known  in 
the  western  provinces,  where  he  carried  out  considerable 
railroad  construction  work  for  the  CP.R.  He  was  in  his 
83rd  year. 


Mr.  W.  I.  Bishop.  C.E.,  ha.s  been  appointed  manag- 
ing director  of  the  Ambur.sen  Hydraulic  Con.struction 
Co.  of  Canada,  Ltd.,  and  the  Raymond  Concrete  Pile 
Co.,  Ltd.,  Montreal. 


Contracts  Department 

News    of    Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Charlottetown,  P.E.I. 

City  Coiiiicil  plaiLS  construction  of 
storin  sewers  on  Kent.  Rockford,  Water. 
I'ownal.  I'rince.  Hillsljoro  and  Grafton 
Sts.     Clerk.  \V.  W.   Clarke. 

Drummondville,  Que. 

Town  Council  i)lans  repairing  principal 
streets  with  Tarvia.  Mayor,  J.  A.  Mont- 
plaisir. 

Hawkesbury,  Ont. 

T«wn  Council  plans  sewer  e.xtensions. 
Clerk,   Eugene  Paquette. 

Kelowna,  B.C. 

City  Council  plans  paving  roadway 
with  macadam  from  here  to  McCullock 
and   Carmi.     Clerk.  G.   H.   ]:>unn. 

Kentville,  N.S. 

By-law  will  Ije  voted  on  March  2nh, 
for  construction  of  permanent  streets 
costing   ,$.")(),000.     Clerk,   J.    Carroi. 

Longeuil,  Que. 

Tenders  being  received  by  sec.-treas.,- 
J.  K.  Bournet,  until  :>  p.m.,  April  7th,  lor 
concrete  paving  St.  Antoine  and  bt. 
Charles   Sts.  and   Bord   De   L'Eau   Kpad. 

Nanaimo,  B.C. 

I'lans  are  prepared  for  $15,000  sewer- 
age system.     Clerk,  Alex.  L.  Rattray. 

South  Woodslee,  Ont. 

Township  Council  has  passed  by-law 
for  $50,000  to  aid  in  the  construction  of 
tile,  stone  and  timber  drains.  Clerk,  i\. 
M.   Mousseau. 

Toronto,  Ont. 

Tenders  are  being  received  until  March 
38th,  for  water  bound  macadam,  bitumin- 
ous bound  macadam  and  concrete  roads 
and  a  number  of  bridges  for  York  Higii- 
ways  Commrs.  Engineer,  E.  A.  James, 
57  Adelaide   E. 

Board  of  Control  plans  improvements 
to  corner  of  Bay  and  Queen  Streets. 
Comnir.,  K.  C.  Harris. 


Railroads,  Bridges  and  Wharves 

^Moose  Jaw,  Sask. 

Tenders  are  being  received  by  engi- 
neer, A.  T.  Eraser,  Edmonton,  until 
April  12th,  for  station  for  Canadian  Na- 
tional Railways,  Toronto.  Architect,  J. 
Schofield,  Room  459,  Union  Station, 
Winnipeg. 

Newcastle,  Ont. 

The  Newcastle  Harbor  Co.,  previous- 
ly reported  in  error,  Newcastle.  N.B., 
plans  construction  Of  $15,000  wharf. 

St.  Thomas,  Ont. 

I'lans,  etc..  are  with  the  engineers. 
Jas.  A.  Bell  &  Son,  Coui;t  House,  who 
are  receiving  tenders  until  March  28tli, 
for  construction   of   two   reinforced   con- 


crete highway  bridges  for  County  Coun- 
cil. 

Toronto,  Ont. 

Tenders  are  being  received  by  chief  en- 
gineer. A.  1".  Stewart,  until  noon,  March 
3!»th,  for  construction  of  concrete  abut- 
ments and  one  culvert  between  .Syden- 
ham and  Ottawa,  for  Canadian  .National 
Railways,  27  Wellington  St.  E.,  Toronto. 

T.  &  N.  O.  Ky.,  lin,perial  Oil  Blag., 
plans  constructi<)n  of  three  mile  spui 
from  Timmins  to  Metaganii.  Coninir., 
J.    L.    Englehart. 

Tenders  are  being  received  by  chief 
engineer,  A.  F.  Stewart,  until  noon,  .^pril 
:!rd.  for  construction  of  six  concrete 
abutments  and  two  culverts  between 
Gormley  and  Mount  Albert  and  two  con- 
crete abutments  and  three  culverts  be- 
tween Oshawa  and  Cobourg,  for  Can- 
adian   .National    Railways. 

CONTRACTS    AWARDED 

Galetta,  Ont. 

\V.ork    is    to    start    on    concrete   arcli 
'bridge  over  Mississippi  River  for  County 
Council;   General   contractors.   Sawyer   a 
Smith. 

Ottawa,  Ont. 

Work  is  to  start  on  two  bridges  for 
Municipal  Council:  Concrete  arch  bridge. 
Sawyer  &  Smith,  Galetta;  steel  bridge, 
$:i  1.000.  Ontario  Bridge  Co.,  Ltd..  Crown 
Office   Bldg.,  Toronto. 

Paisley,  Ont. 

Rebuilding  bridge  for  County  Coun- 
cil; Cement  work.  .$:!.I24.  Jas.  A.  McKin- 
non,  care  of  F.  B.  James.  Walkerton; 
steel  work.  $4,600.  Hunter  Bridge  Co.. 
Kincardine. 


Public  Buildings,  Churches 
and  Schools 

Campbellton,  N.B. 

1'".  Neil  Brodie,  42  Princess  Street.  St. 
John,  is  preparing  plans  and  will  call 
tenders  May  1st,  for  erection  of  $25,000 
two  storey  addition  to  school  for  School 
Board. 

Chatham,  Ont. 

I'lans  are  being  prepared  and  tenders 
will  be  -called  shortly  for  erection  of  two 
storey  addition  to  school  for  School 
Board.  Architect,  J.  A.  Methven,  Fifth 
St.,  Victoria  Block. 

Drummondville,  Que. 

Town  Council  plans  erection  of  $30.- 
000.  two  storey  market  hall.  Sec.-treas., 
M.  J.  Marier. 

East  Angus,  Que. 

Parish  congregation  plans  erection  of 
church.     Curate.  J.  A.  R.   Plamondon. 

Gait,  Ont. 

Plans  will  be  prepared  for  Sunday 
school  for  Central   Presbyterian   Church. 


Pastor,    Rev.     Mr.    Davidson,    'M    Lans- 
downe  Ave.  X. 

Gravelbourg,  Sask. 

i'lans  are  being  prepared  and  tenders 
will  be  called  soon  for  erection  of  $loo,- 
OOO  college  and  $50,000  hospital  for  own- 
er in  trust  with  architect.  E.  I-"ortin,  2101 
Robinson   St.,   Regina. 

Guelph,  Ont. 

Ontario  Agricultural  College  plans 
erection  of  four  buildings  costing  $:»)u,- 
000.  Architect,  l".  R.  Heakes,  Parlia- 
ment Bldgs.,  Toronto,  will  call  tenders 
later. 

Halifax,  N.S. 

City  Council  will  call  tenders  shortl\ 
for  erection  of  $7,000  bathing  house. 
Clerk,  L.  F.  Monaghan. 

Plans  are  being  prepared  for  $20,000 
brick  hall  for  New  Y«rk^  Construction 
Co;,  57  Duke  St.  .^rchitect,  A.  E.  Priest. 
Bedford   Row. 

Hamilton,  Ont. 

Plans  are  being  prepared  and  tenders 
will  be  called  shortly  by  architects. 
Stewart  &  Wittfjii,  7  Hughson  St.  S..  for 
addition  to  Gospel  Tabernacle,  Park  St. 
N. 

Hemmingford,  Que. 

Tenders  will  be  received  by  architects. 
Gordon  &  Aird.  :i04  University  Street. 
Montreal,  until  .April  nth.  for  erection  ot 
2'/2  storey  brick  school  for  School  Com- 
missioners. 

Humberstone,  Ont. 

School  Board  plans  erection  of  school. 
Sec.-treas..  W.   Kinsley. 

Louth,  Ont. 

Bulk  or  separate  tenders  are  being  re- 
ceived by  architect,  A.  E.  Nicholson.  4(1 
Queen  Street.  St.  Catharines,  until  Marcli 
:!.lst,  for  erection  of  tw,o  storey  brick 
school  for  School  Board,  Sec.  No.  3. 
Plans  and  specilications  are  with  archi- 
tect and  at  office  of  Contract  Record,  ;!45 
.•\delaide  W.,  Toronto. 

Mimico,  Ont. 

Tenders  are  beinr  received  by  sec.- 
treas..  John  Kay,  until  March  2'>th.  for 
erection  of  $55,000  nine  room  brick  ad- 
dition to  school  for  Town  Council.  Ar- 
chitect, Jos.  Wooley. 

Montreal,  Que. 

R.  C.  School  Comsn.,  87  St.  Catherine 
St.  W..  plans  erection  of  "St.  Augustine' 
school.     Sec.-treas.,  A.   Lafontaine. 

Newcastle,  Ont. 

Town  Council,  previously  reported  -.n 
error.  Newcastle,  N.B.,  plans  erection  ol 
$5,000  town  hall. 

Orillia,  Ont. 

Robt.  Pimer,  architect.  81  Brock  St.. 
Kingston,  will  prepare  sketch  plans  for 
$100,000  hospital  for  Town  Council. 

Peterboro,  Ont. 

The  Peterboro  Board  of  Education  in- 
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No    Weighty    Arguments    Against   Daylight 
Saving 

IT  is  announced  that  the  Dominion  Government 
will  not  institute  the  Daylight  Saving  idea  or,  as 
someone  aptly  called  it,  Daylight  "Einding,"  and 
it  is  safe  to  say  that  a  very  large  percentage  of  the 
Canadian  people  will  be  keenly  disappointed.  The 
trial  of  a  year  ago  was  attended  with  practically  no  bad 
results,  while  on  the  other  hand  there  were  evidences 
everywhere  of  very  real  benefits.  In  the  cities  and 
towns  where  work  is,  even  under  the  most  favorable 
conditions,  carried  on  under  great  pressure,  the  extra 
hour  of  God's  fresh  air  and  health-giving  sunlight  was 
a  boon  to  every  class  of  the  community.  It  is  true 
one  occasionally  heard  a  grumble  that  the  plan  depriv- 
ed the  working  man  of  an  hour's  sleep,  but  there  is  no 
evidence  and  no  reason  why  this  should  be  the  case. 
As  one  of  those  working  men  himself,  the  writer  is 
able  to  affirm  that  there  was  no  difficulty,  after  pos- 
sibly the  first  week  or  ten  days,  in  following  out  the 
regular  winter  routine  of  so  many  hours  each  for  work, 
recreation   and   sleep.     Nor  has   there   ever  been   any 


reason  advanced  why  any  one  should  he  thus  incon- 
venienced. 

The  one  objection  that  really  has  weight  is  that 
advanced  by  the  farmer.  Anyone  who  knows  farming 
conditions  is  well  aware  that  it  is  not  possible  during 
certain  seasons  of  the  year  to  commence  the  work  of 
the  day  before  the  sun  has  dried  the  dew  oiT  the  ground 
or  grain.  This  already  means  that  unless  he  works 
on  into  the  night  he  must  necessarily  get  only  a  short 
day  out  of  his  employees.  If  the  clock  is  put  ahead 
another  hour,  he  argues  it  will  be  another  hour  lost. 

The  fact  is,  however,  that  the  farmer's  hours  in  the 
summer  are  already  practically  independent  of  the 
clock.  Of  necessity,  he  does  his  work  when  the  con- 
ditions are  most  favorable  and  employees  recognize 
this  fact.  Whether  the  clock  is  put  ahead  or  back  one 
hour  or  ten  hours  can  make  no  difference  in  these  con- 
ditions. All  that  is  necessary  is  that  the  law  be  so 
framed  that  it  does  not  bind  the  farmer  or  his  em- 
ployee. 

As  against  this  single  disadvantage,  if  it  can  be 
called  such,  there  is  the  further  offsetting  advantage 
of  a  very  considerable  economy  in  the  matter  of  light 
and  heat.  Statistics  of  last  year  in  Canada  and  the 
statistics  of  .many  years  in  other  countries,  prove  a 
distinct  saving  in  both  these  items — real  money  in  the 
hands  of  the  workingmen,  real  economy  of  our  re- 
sources.   Is  not  this  a  thing  worth  working  for? 

What  we  would  respectfully  urge  and  what  also 
we  are  confident  would  meet  with  the  unanimous  ap- 
proval of  the  urban  districts  is  that  the  clocks  be  ad- 
vanced from  May  1st  to  Oct.  1st.  Last  year  one  fre- 
quently heard  it  said  that  the  date  of  changing  back 
was  too  late.  April  1st  also  seems  a  little  too  early. 
The  middle  course  would,  we  believe,  be  the  best  so- 
lution of  the  problem. 


Quebec  Government  Obtains  Better  Control 
Over  Municipal  Loans 

THE  Bill  dealing  with  municipalities  passed  by 
the  Quebec  Legislature  contains  some  drastic 
provisions  concerning  the  expenditure  of  mon- 
ies, raised  by  loan,  for  municipal  improvements. 
The  Hon.  W.  Mitchell,  who  introduced  the  Bill,  point- 
ed out  that  it  sometimes  happened  that  municipalities 
came  to  Quebec  and  asked  ratification  for  loans,  and 
when  the  Private  Bill  Committee  began  to  raise  a  ques- 
tion as  to  the  advisability  of  sanctioning  such  loans, 
the  representatives  of  the  municipalities  would  tell 
the  committee  that  it  would  be  better  to  sanction  the 
loans  as  the  works  had  already  been  executed.  This, 
said  Mr.  Mitchell,  is  to  be  stopped.  To  this  end  a 
clause  stipulates  that  no  city  or  town  corporation 
whatever  may,  by  the  law  governing  it,  with  the  ex- 
ception of  the  cities  of  Montreal  and  Quebec,  give  out 
a  contract  for  construction  or  improvement  works  nor 
pass  a  contract  to  that  effect,  unless  the  by-law  author- 
izing the  contract  or  ordering  the  work  has  provided 
for  the  appropriation  of  the  monies  required  for  paying 
the  cost  of  the  same. 

If  the  corporation  has  not  in  its  funds,  not  other- 
wise appropriated,  the  amounts  required  for  this  pur- 
pose, the  by-law  must  provide  for  the  imposing  of  a 
special  tax  upon  the  whole  municipality  or  upon  the 
proprietors  liable  for  the  cost  of  such  works,  as  the 
case  may  be,  or  for  a  loan.  There  is  to  be  an  excep- 
tion, however.  When  a  corporation  is  bound  by  law 
to  obey   an   order  of  the   Board   of  Health   requiring 
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certain  work  to  be  done  within  a  .s])ecitiecl  time,  it  may 
carry  out  such  order  and  borrow  the  necessary  money 
without  ol)serving  the  prescription  of  tliis  article. 

Contracts,  outside  those  for  which  the  exception 
is  made,  entered  into  contrary  to  these  provisions,  are 
to  be  void  and  s'hall  not  bind  the  corporation,  and  any 
ratepayer  may  obtain  a  writ  of  injunction  against  the 
corporation  and  the  contractor  to  prevent  the  execu- 
tion of  the  work.  Members  of  councils  which  infringe 
these  provisions  are  each  to  be  liable  to  a  fine  up  to 
$500.  In  case  of  urgency  the  Lieutenant-Governor 
in-Council  is  authorized  to  allow  a  municipal  council 
to  derogate  from  the  provisions  of  these  restrictions. 


Legislation  Governing  LaSalle  Bridge 
Contracts 

THE  Quebec  Legislature  has  passed  the  Bill  con- 
cerning the  LaSalle  bridge,  the  contracts  for 
the  construction  of  which  were  terminated  by 
the  city  of  Montreal,  the  deposits  made  by  the 
contractors  being  retained.  The  Bill  was  promoted  by 
the  contractors  with  a  view  to  securing  a  settlement, 
it  being  contended  that  the  failure  to  carry  out  the 
work  was  due  to  causes  over  which  the  contractors 
had  no  control.  The  city  opposed  the  Bill,  on  the 
ground  that  the  Legislature  must  not  intervene  in  civ- 
ic questions  of  pure  administration,  and  especially  on 
the  question  of  the  contract  regarding  the  LaSalle 
bridge.  The  commission  also  insisted  that  any  legis- 
lation on  the  question  of  the  LaSalle  bridge  would 
serve  as  a  precedent  in  several  similar  cases,  in  which 
the  contractors  have  already  made  claims. 

The  Private  Bills  Committee  amended  the  Bill  in 
several  particulars,  but  the  Legislative  Assembly 
struck  out  practically  the  whole  of  these,  and  restored 
a  clause,  struck  out  by  the  Legislative  Council,  for 
arbitration  in  case  the  Administrative  Commission  of 
Montreal  do  hot  agree  to  a  settlement  with  the  con- 
tractors. The  Legislative  Council  thereupon  gave 
iway,  and  accejitcd  the  Bill  as  it  came  from  the  As- 
sembly. 


No    Early 


T 


Drop    in    Prices, 
Supply   Men 


Say  Montreal 


HE  question  of  a  reduction  in  prices  was  dis- 
cussed at  a  recent  meeting  of  the  A-Iontreal 
i)uilding  supplies  firms.  The  subject  was  de- 
bated from  various  angles,  the  general  opinion 
being  that  firms  should  reduce  their  prices  to  the  low- 
est points  with  a  view  to  stimulating  building.  It  was 
pointed  out,  however,  that  the  margins  in  some  com- 
modities were  extremely  small,  and  that  the  advanced 
freight  rates  were  a  hindrance  to  lower  prices.  Fur- 
ther, the  supply  houses  were  dependent  upon  the 
manufacturers  for  the  raw  material,  and  the  question 
of  redvictions  was  one  largely  for  the  manufacturers. 
There  was,  it  was  also  asserted,  little  chance  of  lab- 
or— which  formed  such  a  vital  factor  in  the  cost  of 
construction — coming  down,  while  the  cost  of  living 
remained  at  its  present  level.  Those  who  postponed 
building  in  the  belief  that  the  cost  of  the  work  would 
be  materially  lower  in  the  near  future  were  mistaken, 
in  the  opinion  of  the  meeting,  as  there  was  no  pros- 
pect of  any  such  substantial  reduction.  "Build  now" 
was  therefore  urged  upon  those  who  contemplated 
work  of  this  character. 


Toronto  Seeks   Legislation   Permitting 
Operation  of  Disposal  Plant 

T\^R  city  of  Toronto  is  seeking  legislation  in  con- 
nection with  the  oj)eration  of  the  sewage  dis- 
I>osal  plant  on  l-'astern  Ave.  The  proposed  bill 
reads  as  follows : 
"Notwithstanding  the  provisions  of  the  Municipal 
Act  or  any  other  act  of  the  legislature  or  the  decision 
or  order  of  any  court,  the  corporation  of  the  city  of 
Toronto  may  maintain  and  operate  the  sewage  dispos- 
al works  situated  on  i-lastern  avenue,  together  with  all 
works,  services  and  appurtenances  necessity  thereto, 
and  no  suit,  action  or  proceeding  shall  be  brought 
against  the  said  corporation  for  damages  or  relief  in 
resj)ect  of  the  maintenance  and  o])eration  of  the  said 
works  unless  the  cor])oration  shall  have  failed  to  com- 
j)ly  with  any  order,  regulation  or  direction  of  the  pro- 
vincial board  of  health  relative  to  maintenance  and 
operation." 


Scheme  for  an  Eurasian    Canal 

(iustave  JJefosse,  a  I'^rcnch  engineer,  has  worked 
out  a  scheme  for  a  canal  from  the  Mediterranean  Sea  to 
the  Persian  (iulf,  involving  a  revival  of  the  proposal  of 
■opening  the  middle  Iui])hrates  to  navigation  on  a 
large  scale.  His  plans,  which  are  based  on  surveys 
made  on  the  spot  from  1901  to  1912,  and  which  were 
prepared  during  the  years  1913  to  1917,  provide  for  a 
canal  69  miles  in  length,  with  a  width  of  32<S  ft.  on  the 
surface  and  of  230  ft.  on  the  bottom,  and  a  uniform 
depth  of  32  ft.  9  in.  The  canal  would  start  from  the 
Mediterranean  at  Suedich,  following  the  course  of  the 
River  Nahr-el-A.si  to  Lake  Abiad,  from  which  point 
a  channel  would  be  excavated  to  Khalat  Balis,  where 
it  would  join  the  F.uj)hratcs,  and  this  latter  stream, 
trained  and  imi)roved,  would  provide  the  waterway 
to  the  Persian  Gulf. 

The  scheme  provides  for  a  number  of  regulating 
dams  of  his  own  design,  for  which  he  claims  the  double 
advantage  of  not  hindering  navigation  and  of  enabl- 
ing constant  levels  to  be  maintained  over  great 
lengths.  These  dams,  of  which  there  would  be  one 
on  the  .Suedieh-Khalet  Balis  section  and  four  between 
Khalat  Balis  and  the  Persian  Gulf,  would  consist  of 
two  massive  piers  having  in  their  faces  broad  grooves 
between  which  slides  the  steel  caisson  that  constitutes 
the  moveable  dam.  As  water  is  pumped  into  or  out 
of  it  this  caisson  sinks  till  its  upper  part  is  flush  with 
the  bottom  of  the  canal  or  rises  so  as  to  block  the  chan- 
nel entirely,  or  occupies  any  intermediate  position  that 
may  be  desired  to  regulate  the  flow  of  water.  At  the 
points  where  regulating  dams  of  this  kind  are  placed 
the  chaimel  would  be  gradualh'  narrowed  to  about  a 
third  of  its  normal  width. 

M.  Defosse  puts  the  cost  of  the  canal  and  its  ap- 
purtenant works  at  £64,000.000  (about  $320,000,000). 
and  considers  that  it  could  be  completed  ready  for  traf- 
fic in  seven  years.  The  gross  revenue  from  interna- 
tional traffic  he  estimates  at  a  minimum  of  £5.860,000 
(about  $29,300,000)  on  the  basis  of  a  dailv  entry  of 
50,000  tons  from  the  Mediterranean,  and'  of  30.000 
tons  from  the  Persian  Gulf,  and  a  charge  of  5f.  (4s. 
2d.,  about  $1)  a  ton  for  the  whole  transit  of  the  canal. 


A  Bill  Ihas  been  passed  by  the  Quebec  Legislature 
authorising  that  Quebec  Streams  Commission  to  spend 
an  additional  $100.000— making  a  total  of  $300,000— 
for  the  purpose  of  erecting  storage  dams  on  the  Ste. 
Anne  River. 
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An   upstream   view  of   the    Bronte   Creek    bridge,   one    of   four   similar   structures   on   the   Toronto-Hamilton    Highway 


Four  Concrete   Overhead   Arch   Bridges  on 
Toronto-Hamilton  Highway 

Design   and    Methods   of    Construction    on    Largest   Structures 
of  their  Kind  in  Canada,  Two  of  Which  are   Open   to  Traffic 


IN  the  fall  of  1917  the  40-niile  concrete  highway  be- 
tween Toronto  and  Hamilton  was  completed  with 
the  exception  of  four  large  bridges  and  approaches 
over  the  creeks  at  Mimico,  Etobicoke,  Port  Credit 
and  Bronte.  The  traffic  on  the  highway  at  these 
points,  pending  the  construction  of  the  proposed  new 
bridges,  was  carried  on  antiquated  steel  structures 
that  were  inadequate  to  the  needs  of  the  traffic  and  out 
of  accord  with  the  general  character  of  the  road.  With 
their  16-foot  roadways  they  were  too  narrow  to  accom- 
modate the  intensity  of  traffic  existing  on  the  high- 
way and  their  old  design  and  construction  made  them 
not  only  out  of  date,  but  dangerous  under  present  load- 
ings. The  absence  of  sidewalks  was  a  further  detri- 
ment and  added  to  the  danger.  Their  use  was  main- 
tained, however,  until  preparations  were  made  for  the 
erection  of  modern  structures.  The  construction  of 
the  four  new  bridges  was  initiated  last-  summer  and 
two  have  been  nearly  completed  and  are  already  open 
for  traffic.  The  work  on  the  bridges  over  the  Mimico 
Creek  and  Credit  River  was  delayed  until  too  late  to 
make  any  formidable  progress  before  winter  set  in  and 
their  completion  will  be  delayed,  consequently,  until 
this  spring.  These  new  structures  are  located  at  the 
same  sites  as  the  old  steel  bridges  which  were  remov- 
ed. Temporary  bridges  were  erected  to  carry  the  high- 
way traffic  during  the  construction  work. 

Under-deck  Arches  Out  of  the  Question 

The  governing  factor  in  the  design  of  these  bridges 
has  been  the  low  clearances,  which  make  under-deck 
arches,  unless  shallow,  out  of  the  question.  Conse- 
quently, concrete  overhead  arches  have  been  chosen 
and  the  four  bridges  are  similar  in  design,  three  of 
them,  in  fact,  being  absolutely  identical  in  superstruc- 
ture. Reinforced  concrete  is  made  use  of  throughout 
and  the  designs  are  based  on  the  Hennebique  sys- 
tem. The  general  features  of  design  embrace  a  pair  of 
parabolic  overhead  arch  ribs,  the  thrust  from  which  is 
taken  up  by  a  chord,  or  tie,  which  together  with  the 
bridge  floor  is  suspended  from  the  arches  by  hangers. 


The  floor  slab  is  carried  by  a  sj'-stem  of  main  and  secon- 
dary beams,  the  former  being  cantilevered  to  take  the 
two  6-foot  side-walks.  The  parapets  are  constructed 
of  reinforced  concrete.  The  arch  ribs  have  a  rise  of 
approximately  1  in  5  and  are  braced  together  by  hori- 
zontal bracing  members  placed  so  as  to  give  a  mini- 
mum clearance  over  the  roadway  of  16  feet. 

The  following  comparative  table  gives  the  general 
dimensions  of  the  bridges: 

Mimico  Bridge     Other  Bridges 


Span,  c  to  c  bearings  .  .  100  ft.  4 
Width  c  to  c  of  arch  ribs  28  ft.  4 
Height,  c  of  tie  to  c  of  rib  22  ft. 

Overall  width 44  ft.  8 

Width  of  roadway 26  ft. 

Sidewalks 6  ft. 

Depth  of  arch  rib  ...  .  3  ft.  3 
Hangers 12  in.  x  15 


in. 
in. 


in. 
in. 


122  ft 
22  ft. 
26  ft. 
38  ft. 
20  ft. 


7/2 


'2  in. 


11   in.x  13  in. 


to   satisfy   the 


Details  of  Design 

The  bridges  have  been  designed 
-specifications  of  the  Ontario  Department  of  Public 
Highways.  The  designed  live  load  is  100  pounds  per 
square  foot  of  floor  surface  and  concentrated  load  is 
considered  as  20  tons  on  two  axles  at  10  foot  centres 
and  6-foot  gauge,  with  two-thirds  the  wejght  on  the 
rear  axle.  The  dead  load  on  the  Mimico  bridge  is  con- 
sidered as  9,900  pounds  per  lineal  foot;  on  the  other 
three  bridges,  8,700  pounds. 

The  arch  ribs  are  Tshaped,  3  feet  3  inches  deep  and 
19  inches  wide  at  the  web,  with  the  flange  dimension 
decreasing  towards  the  end  of  the  bridge.  The  brac- 
ings, three  on  the  Mimico  bridge  and  four  on  the 
others,  are  15  inches  by  21  inches  in  section. 

The  thickness  of  the  sidewalk  slab  is  4/  inches 
throughout  with  a  slope  towards  the  roadway  of  one- 
quarter  inch  to  the  foot.  The  thickness  of  the  road- 
way slab  proper  is  7]A,  inches,  with  an  allowance  of 
wearing  surface  from  Va  inches  at  the  curb  to  2  inches 
at  the  centre. 

The  concrete  used  in  the  arch  rib,  tie,  hangers  and 
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l)racings,  was  1:2:4  mix,  with  1  inch  stone,  but  the 
concrete  in  the  connection  between  the  arch  rib  and 
tie  was  1 :4  mix.  The  beams  and  slab  constituting  the 
sidewalk  and  bridge  floor  were  of  l:l>4:3i/^  concrete 
with  ^   inch  stone. 

The  drawings  in  this  article  illustrate  the  design 
of  the  steel  work  and  show  that  the  main  reinforcing 
bars  had  to  be  bent  accurately  in  order  to  facilitate 
the  placing  of  them.  As  the  steel  is  necessarily  compli- 
cated in  the  connection  between  the  tie  and  the  arch 


The    Bronte    Creek   bridge   from   other   angles 

rib,  Special  care  had  to  be  taken  in  the  placing  of  con- 
crete at  that  point  to  ensure  an  absolutely  dense  con- 
crete. 

Approach  Sections  a  Feature 

A  feature  of  the  bridges  is  the  arrangement  of 
special  beam  and  slab  approaches  to  the  bridge  to  en- 
ijure  a  continuous  even  surface  connection  between 
the  roadway  and  bridge  floor  without  the  bump  usual- 
ly encountered,  which  is  due  to  settlement  of  the  road 
adjacent  to  the  rigid  abutment.  This  approach  con- 
sists of  a  slab  spanning  from  the  top  of  the  abutment 
to  solid  soil  where  it  meets  the  concrete  road  slab, 
thus  bridging  the  backfill  of  the  abutment  excavation. 
The  approach  extension  is  carried  on  longitudinal 
beams  and  makes  a  smooth  approach  from  road  to  the 
bridge  deck  without  the  danger  of  any  possible  settling 
of  the  abutment  fill  carrying  the  road  with  it.  The 
soil  under  the  approach  slab  is  properly  rammed  with 
water  and  given  every  possible  opportunity  to  become 
as  solid  as  possible  during  the  construction  and  gives 
considerable  support  to  the  approach  slab.  The  slab 
will  distribute  concentrated  loads  over  a  large  area. 

The  foundation  conditions  at  the  four  sites  varied 
somewhat.  At  Mimico  and  Etobicoke  creeks  rock 
was  close  to  the  surface — at  the  former  location  about 
10  feet  below  mean  water  level  in  the  creek  and  at  the 
latter,  at  the  bed  of  the  river,  which  was  only  2  to  3 
feet  dee]).  Consequently,  at  these  jxiints,  abutments 
were  founded  directly  on  rock  and  difficult  excavation, 
or  unwatering  problems,  were  not  met  with,  except  at 


the  east  abutment  at  Mimico.  At  ICtobicoke  it  was  anti- 
cipated that  the  existing  stone  abutments  of  the  steel 
bridge  could  be  used,  but  it  was  found  on  opening  up 
the  site  to  extend  these  abutments  that  they  had  to 
be  entirely  rebuilt.  At  Port  Credit  and  Bronte,  rock 
was  found  at  30  to  40  feet  below  mean  water  level 
and  rock-bearing  piles  were  driven  to  carry  the  abut- 
ments at  these  locations. 

The  contracts  for  the  bridges  included  the  paving 
of  the  ap])roaches  with  concrete  in  conformity  with 
the  highway.  Hitherto  these  approaches  were  maca- 
dam. 

The  four  bridges  were  constructed  by  three  con- 
tractors and  the  following  gives  an  idea  of  the  dif- 
ferent methods  used  by  them  on  their  respective  pieces 
of  work. 

MIMICO  CREEK  BRIDGE 

At  the  west  side  of  the  Mimico  Creek  bridge  site 
rock  was  close  to  the  ground  surface  and  the  excava- 
tion for  the  abutment  was  very  light.  It  was  carried 
out  by  hand  and  the  coflFerdam  was  only  a  few  feet 
deep.  On  the  east  side,  rock  was  deeper  and  the 
soil  was  excavated  by  a  clamshell.  Delay  was  caus- 
ed on  this  job  by  the  caving  in  of  the  cofiferdam 
timbering  and  the  consequent  flooding  of  the  pit.  The 
abutments  were  concreted  through  chutes  from  a  mix- 
er on  the  bank. 

Piles  were  driven  in  the  river  bed  to  carry  the 
centering.  When  the  piles  were  driven,  a  severe 
storm  carried  away  some  old  crib  work  in  the  lake  at 
the  mouth  of  the  river  and  swept  it  upstream  lodging 
it  between  two  of  the  bents  without,  however,  causing 
damage. 

At  the  close  of  the  construction  season  the  two 
abutments  were  completed  and  the  deck  form  work 
in  place.  The  steel  is  delivered  and  the  forms  are 
made,  reedy  for  completing  the  structure  this  season. 

ETOBICOKE  CREEK  BRIDGE 

In  providing  a  temporary  crossing  over  the  Eto- 
bicoke   creek    pending  the   construction    of   the    new 
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Special  sections  of  beam  and  slab  design  from  deck  level 

at  A  to  firm  anchorage  at    B   provide  smooth   approach   to 

bridge 

bridge  at  that  point,  the  contractors  did  not  feel  justi- 
fied in  using  the  existing  steel  bridge,  as  permitted  by 
the  specifications,  partly  on  account  of  the  three  or 
four  days'  disruption  of  traffic  that  would  have  de- 
velopedbut  chiefly  because  of  the  expense  of  building 
new  temporary  piers  and  long  approaches  at  the  tem- 
porary site,  to  which  the  steel  structure  would  have 
to  be  moved  in  its  entirety.     Consequently,  the  old 
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The    Toronto-Hamilton    Highway   bridges   are    of    this   design.      This   compares  with  the  through  girder  type  of  bridge  in  steel. 


steel  structure  was  dismantled  and  a  provisional  cross- 
ing afforded  by  a  simple  timber  trestle,  founded  direct- 
ly on  the  river  bed  which  was  rock.  The  8  inch  I- 
beams,  resting  loose  on  the  truss  chords,  which  com- 
prised the  deck  of  the  steel  bridge,  were  replaced  on 
the  10  inch  by  10  inch  girths  of  the  trestle  and  planked 
over  with  3  inch  planks  to  provide  a  14  foot  roadway. 

Abutments   on    Rock 

While  the  specifications  applying  to  the  Etobicoke 
bridge  enjoined  the  use  of  the  existing  stone  abutments 
as  far  as  possible,  an  examination  of  these  after  the 
removal  of  the  steel  showed  simply  a  stone  facing  with 
loose  filling  behind.  They  were,  therefore,  dismantled 
and  new  abutments  constructed  using  the  old  stone 
backed  up  with  concrete,  thus  making  for  all  practical 
purposes  a  monolithic  abutment.  They  were  of  the 
flaring  wing-wall  type  and  had  a  foundation  directly 
on  the  rock  which  at  this  point  was  the  bed  of  the 
river  and  close  to  the  ground  surface.  No  piling  was 
thus  necessary  and,  in  excavating,  a  small  timber  cof- 
ferdam was  built  but  no  difficulty  was  encountered  in 
keeping  the  site  dry  as  the  water  was  at  this  time — 
July — only  two  feet  deep  and,  in  fact,  the  river  bed 
over  the  greater  portion  of  its  width  was  almost  dry. 

On  the  abutments  special  provision  was  made  for 
the  recepti6n  of  the  main   chords  of  the  bridge  by 


pouring  solid  blocks  of  concrete,  the  full  thickness  of 
the  abutment.  Expansion  was  provided  for  on  one 
abutment  by  'anchoring  a  H  inch  steel  plate  on  the 
abutment  separated  from  a  similar  plate  affixed  to  the 
springing  by  a  sheet  of  'brass  to  prevent  rust  and  ad- 
hesion, with  heavy  grease  lubrication  to  minimize  fric- 
tion and  ease  movement. 

Erection  of  Forms 

The  centering  for  the  arch  ring  was  first  laid  out 
according  to  the  plans  in  a  field  adjoining  the  bridge 
site.  The  forms  were  built  in,  sections  and  numbered 
so  that  later  they  were  easily  erected  in  place  without 
cutting  or  fitting.  By  laying  out  and  building  the 
forms  very  accurately  on  an  adjoining  site,  no  trouble 
developed  when  they  were  re-erected  in  place  and  time 
was  saved  by  keeping  the  carpenters  on  this  work 
while  the  abutments  and  floor  were  being  poured 
rather  than  have  them  fit  the  centres  only  when  they 
were  required.  After  setting  up  the  forms  temporar- 
ily it  was  found  that  the  instrument  accurately  check- 
ed the  line  and  square  measurements  from  which  the 
carpenters  worked.  The  bridge  floor  centres  were 
carried  on  4  x  4's  resting  simply  on  the  bed  of  the 
river,  a  procedure  that  was  considered  satisfactory 
in  view  of  the  fact  that  it  was  not  anticipated  that  the 
river  would   rjse   and   endanger  the   shoring.     In   the 
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Arrangement  of  steel   reinforcing  in  arch  rib,   tie  and  hangers 
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stream  itself  the 
tilled  cribs. 


posts  were  anchored  in   small   rock- 


Floor  Poured  Before  Erection  of  Arch  Rib  Forms 

The  scheme  recfnnniended  in  the  first  place  for  the 
erection  of  the  centering  was  to  build  up  all  the  forms 
and  place  the  entire  steel  before  pouring  was  com- 
menced, but  the  contractors  used  an  alternative  plan 
in  view  of  the  fact  that  the  shores  of  the  arch  ring,  in 
that  case,  would  have  rested  on  the  fk>or  timbers  and 
would  have  interfered  with  the  placing  of  the  concrete 
deck  and  the  tie  steel.  Furthermore,  to  allow  pouring, 
these  timbers  would  have  required  boxing  where  they 
passed  through  the  deck  and  the  holes  thereby  pro- 
duced would  have  needed  filling  after  the  re- 
moval of  the  centres.  In  view  of  these  objections,  the 
complete  erection  of  the  forms  was  not  carried  out  by 


from  one  rod  to  another.  This  method  was  changed 
and  muff  C()U]>]ings  or  turnbuckles  substituted  to  con- 
nect the  lengths  of  rods  ttjgether.  Considerable  addi- 
tional lal>or  was  necessary  in  handling  the  long  heavy 
rods  and  placing  these  turnbuckles. 

Placing  of  Steel  and  Concrete 

To  facilitate  the  placing  of  the  rib  steel,  the  out- 
er sheeting  of  each  arch  rib  was  left  ofT  leaving 
the  arch  completely  open.  The  stirru])s  stipulated  to 
be  placed  in  each  bay,  were  bunched  between  the  bang- 
ers and  the  long  rods  passed  through  them.  The  plac- 
ing of  steel  was  somewhat  complicated  by  the  deep 
])anels  in  the  side  of  the  arch  rib.  The  hanger  bars 
were  wired  up  to  enable  the  hooked  lower  ends  to 
I)ro])erly  engage  the  tie  steel. 

In  pouring,  special  care  had  to  be  taken  with  the 


Cross-section   of  bridge   to  illustrate  details   of  steel  reinforcing  in   deck  girders  and  bracings 


the  contractors  but  the  floor  system  was  poured  and 
after  setting,  the  shores  for  the  arch-ring  were  placed 
on  top  of  the  concrete  floor,  with  planks  to  distribute 
and  equalize  the  loads.  In  each  bay  three  double  6  x 
6's;  on  hardwood  wedges,  took  the  load  of  the  arch 
rib. 

The  placing  of  steel  on  this  type  of  bridge  is  neces- 
sarily somewhat  complicated  as  long  heavy  bars  are 
required  for  the  arch  ribs  and  ties  and  a  considerable 
number  of  stirrups  are  essential.  The  floor  steel  and 
tie  steel  involved  no  special  difficulties  in  their  placing, 
as  far  as  the  Etobicoke  bridge  was  concerned,  as  the 
absence  of  arch  rib  shores  left  the  floor  and  tie  tim- 
bers clear.  The  turnbuckles  in  the  tic  rods,  however, 
were  a  little  troublesome  to  place. 

The  reinforcement  of  the  tie  is  niade  up  of  twelve 
iKi-in.  rods  arranged  in  lengths  so  as  to  break  joint. 
In  the  original  design  these  rods  were  lapped  and  the 
ends  were  hooked,  the  concrete  transmitting  the  stress 


connection  of  the  arch  rib  and  tie,  owing  to  the  com- 
plication of  the  steel  at  that  point.  A  suggested  plan 
was  to  pour  the  floor  and  springing  of  the  arch  in  one 
operation  but  the  contractors  decided  to  concrete  the 
floor  to  within  8  or  10  feet  of  each  end  and  then  pour 
the  remainder  of  floor  and  springing  of  the  arch  to- 
gether, and  thus  avoid  a  joint  in  the  concrete  at  this 
point. 

For  concreting,  a  plant,  comprising  mixer,  cement 
sheds,  tower  and  hoist,  was  established  right  on  the 
river  bed,  as  it  was  contemplated  that  the  river  would 
not  rise  before  the  completion  of  the  pouring.  The 
mixer  was  a  gasoline  operated,  self-loader  with  hoist 
tower  high  enough  to  chute  the  top  of  the  arch,  erect- 
ed in  the  middle  of  the  span.  The  whole  bridge  was 
chuted.  In  concreting  the  arch  ribs,  the  top  sheet- 
ing was  placed  section  at  a  time  as  the  pouring  pro- 
gressed. The  pouring  of  the  hangers  caused  some 
trouble  as  they  were  difficult  of  access  with  the  arch 


I  ill!) 


THR   CONTRACT   RECORD 


305 


formwork  and  steel  in  place.  They  were  finally  con- 
creted from  the  side  through  an  opening  at  the  top. 
This  troul)le  might  have  been  averted  if  the  hangers 
were  concreted  before  the  arcli  rib  steel  was  placed. 
For  pouring  the  abutments  the  mixer  was  placed 
on  top  of  the  bank,  and  the  concrete  was  chuted  di- 
rectly into  place.  The  actual  tinie  of  concreting  was 
about  six  days. 

Ice  Jamb  Carried  Away  Falsework 

Shortly  after  the  completion  of  the  bridge  in  De- 
cember, a  considerable  quantity  of  ice  from  upstream 
collected  above  the  bridge  site,  although  the  water 
under  the  bridge  ran  clear.  With  the  moderation  of 
the  weather  a  few  days  later  the  ice  broke  and  jambed 
against  the  centering  of  the  new  bridge  and  the  trestle 
actiijg  as  a  temporary  crossing.  About  40  feet  of  the 
centering  and  trestle  was  carried  away.     The  trestle 

I  was  rebuilt  but  a  second  flood  carried  it  away  again. 
This  time,  however,  the  new  bridge  was  sufficiently 
hardened  to  permit  the  stripping  of  the  remaining 
form  work  and  the  placing  of  the  bridge  in  operation, 
so  that  no  interruption  of  traffic  occurred.  Not- 
withstanding that  only  twelve  days  elapsed  after  the 
completion  of  the  pouring  of  concrete  in  the  arch  ribs, 
no  signs  of  any  over-stress  whatever  were  observed 
in  the  completed  structure. 
CREDIT  RIVER  BRIDGE 
The  same  general  procedure  as  outlined  above  is 
being  carried  out  in  connection  with  the  Port  Credit 
bridge,  although  not  much  work  has  been  done  on  it. 
The  same  contractors  are  doing  the  work  and  have  dis- 

I  mantled  the  old  steel  bridge  and  provided  a  tempor- 
ary roadway  on  a  timber  trestle  resting  on  piles.  The 
rock  is  not  close  to  the  surface  at  this  point,  as  at 
Etobicoke.  For  this  reason  the  falsework  is  to  be 
carried  on  64  piles  driven  by  drop  hammer  and  then 
^  cut  ofif.  The  piles  are  arranged  in  bents  of  eight  posts 
per  bent,  two  at  close  centers  for  each  arch  ring.  The 
loading  per  pile  is  from  9  to  10  tons.     The  centering 

■  used  on  the  Etobicoke  job  will  be  transferred  and  re- 
[  used  on  the  Port  Credit  bridge  as  these  bridges  are 
*  identical    in    size.     The   same  scheme   for   concreting 
will  be  u.sed  except  that  buggies  will  have  to  be  used 
for  the  floor  and  a  tower  erected  on  the  floor,  owing 
to  the  impossibility  of  using  the  river  bed. 
;         If  the  winter  had  been  normal,  it  is  quite  probable 
that  the  ice  jamb  on  the  Credit  river  would  have  car- 
ried out  the  temporary  bridge  and  falsework  piles,  but 
the  mild  open  weather  has  left  the  autumn's  work  un- 
,  damaged. 

I  In  constructing  the  abutments  which  are  founded 
.  on  rock-bearing  timber  piles,  the  presence  of  numerous 
old  cribs  interfered  with  the  sinking  of  the  cofferdams. 
Some  considerable  trouble  was  experienced  in  mak- 
ing the  west  cofiferdam  sufficiently  watertight. 
Roth  abutments  of  this  bridge  have  been  completed 
and  the  piles  are  driven  to  carry  the  falsework  of  the 
new  bridge. 

BRONTE  CREEK  BRIDGE 

At  the  Bronte  creek  site  the  contractors  employed 
j  somewhat  diiferent  tactics.     The  existing  steel  bridge 

was  moved  bodily  onto  crib  abutments  further  up- 
stream and  twenty  feet  or  so  of  timber  approaches 
were  added  to  the  existing  leng'th.  For  the  abutments 
30  foot  bearing  piles  were  driven  to  hard  surface — 
shale — about  20  feet  below  water  level  and  cut  off  5 
feet  below  water  level.    A  timber  cofferdam  was  con- 
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structed  around  the  location  and  kept  unwatered  while 
concrete  was  poured  to  the  bridge  seat  level  by  a 
mixer  on  the  bank  discharging  through  chutes.  The 
excavation  was  in  good  clay  and  the  head  of  water 
in  the  river  not  great  so  that  no  water  troirble  devel- 
oped and  a  small  pump  operating  continually  was  suf- 
ficient to  keep  the  site  dry. 

One-man  stones,  although  permitted  in  the  abut- 
ments, were  used  sparingly,  the  existing  stone  abut- 
ments being  employed  as  displacers  when  such  were 
used. 

Falsework  Carried  on  Piles 

The  falsework  comprised  ten  bents  of  piles,  8  piles 
per  bent.  Their  driving  length  was  30  feet  and  after 
being  cut  they  were  capped  with  10  x  lO's.  The  floor 
system  was  carried  on  10  x  10  stringers.  In  this  bridge 
the  entire  formwork  was  erected  before  any  pouring 
was  done  at  all  and  the  carpenters  did  the  fitting  right 
on  the  spot.  The  arch  rib  was  shored  by  6  x  6  posts, 
cross  and  knee-braced,  and  it  was  curved  to  the  de- 
signed parabolic  arc,  the  base  of  the  boxing  being  first 
constructed  throughout  the  entire  rib  length.  .  The 
sides  were  built  in  sections.  The  rib  shores  were 
boxed  where  they  passed  through  the  deck  to  facili- 
tate removal  after  the  concrete  had  set.  The  holes 
were  filled  up  upon  completion  of  the  bridge. 

In  placing  the  steel  some  difficulty  was  encounter- 
ed with  the  turnbuckles  in  the  tie  steel  and  in  insert- 
ing the  rib  steel.  To  facilitate  the  latter  operation 
the  siding  was  left  oflf  at  intervals,  also  the  stirrups 
were  placed  in  position  and  the  rods  passed  through 
them. 

Concrete  Plant 

For  concreting,  two  mixers  were  used,  one  at  each 
end,  and  the  floor  was  poured  by  buggies.  The  same 
procedure  as  in  the  Etobicoke  job  was  followed,  that 
is,  the  floor  was  concreted  to  within  eight  feet  or  ten 
feet  of  the  ends  and  the  remainder  of  the  floor,  spring- 
ing and  rib,  were  poured  in  a  further  operation.  Upon 
completion  of  the  floor  a  tower  was  erected  in  the 
centre  and  the  concrete  hoisted  up  in  barrows  and 
dumped  into  chutes  from  the  top.  Men  on  the  rib 
puddled  the  concrete  as  it  was  poured.  The  suspension 
members  introduced  difficulties.  In  the  case  of  these, 
one  side  of  the  form  had  been  left  open  and  built  up 
four  feet  at  a  time,  men  pouring  the  concrete  by  hand 
from  buckets.  As  the  pouring  approached  the  top,  a 
trestle  was  erected  beside  the  hanger  and  the  concrete 
hauled  up  by  block  and  tackle. 

Considerable  difficulty  was  experienced  on  this 
job  by  the  fact  that  it  was  the  farthest  from  Toronto 
and  the  other  three  bridges  being  closer  had  the  pick 
of  the  available  labor.  The  absence  of  local  electric 
transportation  further  aggravated  the  troubles  of  the 
contractors  so  that  a  small  camp  had  to  be  establish- 
ed. 

Steel  Detailing 

On  these  bridges  the  placing  of  the  steel  was  great- 
ly facilitated  by  the  manner  in  which  the  details  for 
the  bending  of  the  rods  were  prepared.  Dependable 
and  accurate  shop  fabrication  was  essential  to  mini- 
mize any  difficulty  in  the  placing  of  the  bars  in  posi- 
tion and  such  shop  work  was  ensured  by  the  system 
of  detailing  developed  by  the  engineers.  The  com- 
plete bending  data  were  listed  on  "detail  and  employ- 
ment sheets,"  a  typical  section  of  which  is  shown  here- 
with. The  use  of  these  sheets,  with  the  information 
contained  on  them,  makes  reference  by  the  steel  fabri- 
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cator  to  drawings   unnecessary   aiul   also   permits   ac- 
curate checking. 

I'he  "detail  and  employment  sheets"  are  used  in 
conjunction  with  "standard  bending  sheets"  in  which 
standard  types  of  bent  rods  are  illustrated  and  num- 
bered for  reference.  As  the  types  embraced  in  the 
standard  bending  sheets  are  of  general  application 
without  reference  to  specific  pieces  of  work,  the  di- 
mensions are  indicated  in  a  general  fashion  by  letters, 
a,  b,  c — etc.  If  in  the  "detail  and  employment  sheets" 
any  items  are  bent  to  a  standard  shape,  the  tyj)e  num- 
ber is  referred  to,  followed  by  the  specific  values  of 
the  lettered  dimensions.  Thus,  in  the  sheet  illustrated, 
item  57  comprising  two  5-8  in.  bars,  is  bent  to  the  de- 
sign of  type  8,  with  a,  b,  and  c  having  lengths  of  8  ft, 
5in.,  6  in.,  and  9  in.,  respectively.    Also  item  59  is  of 


CO  bridge,  Toms  Contracting  Co.:  i'Ltobicoke  and  Port 
Credit  bridges,  Frid  Construction  Co.,  Charles  Tay- 
lor, superintendent ;  Bronte  bridge,  Lewis  Construc- 
tion Co. 


Ottawa  Engineering  Alumni  Active 

F(JLL0\\TNG  a  period  of  inactivity  due  to  the 
war,  the  Ottawa  Branch  of  the  Engineering 
Alumni  Association  of  Toronto  held  a  reor- 
ganization meeting  in  the  University  Club. 
The  President,  Mr.  T.  Shanks,  presided,  and  a 
number  of  addresses  were  delivered,  among  the 
speakers  being  Mr.  H.  G.  Acres,  of  the  Hydro-electric 
Power  Commission  of  Ontario,  and  Mr.  F.  S.  Ruth- 
erford, of  the  Soldiers'  Civil  Re-establishment  Com- 
mission.   The  following  officers  were  elected  for  the 
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Steel    bending   details   are   tabulated   in   this   manner   so   that   reference    to  drawings  is  unnecessary 


type  33,  with  a,  b,  c,  d  and  e  of  3  ft.  2  in.,  5  in.,  6  in., 
lYz  in.  and  4  in.,  respectively.  The  majority  of  the 
steel  conforms,  of  course,  to  standard  bending  shapes, 
so  that  a  simple  cross  reference  to  the  standard  bend- 
ing sheet  will  give  the  details  required  for  fabrication. 
Should  any  of  the  .steel  not  conform  to  a  listed  stand- 
ard shape,  a  sketch  is  appended  in  the  "detail  and  em- 
ployment sheet"  with  the  dimensions  marked  thereon. 
Examples  of  this  are  afforded  by  items  47  to  53  and 
item  56. 

Each  item  in  turn  is  thus  listed  and  detailed,  so 
that  no  reference  need  be  made  to  drawings.  They  are 
collected  under  the  headings  of  the  units  to  which  they 
belong,  these  units  each  being  lettered  on  the  plans 
for  reference. 

After  the  bending  details  have  been  listed,  the  in- 
formation about  the  steel  is  collected  and  transferred 
to  "order  sheets,"  where  the  lengths  and  weight  of 
steel  of  each  diameter  are  itemized  and  totalled  for 
ordering. 

The  bridges  were  built  for,  and  under  the  super- 
vision of,  the  Toronto  and  Hamilton  Highway  Com- 
mission, the  chief  engineer  of  which  is  Mr.  S.  A.  Cum- 
miford.  They  were  designed  by  F.  G.  Engholm  & 
Partners,  Ltd.,  Toronto.    The  contractors  were :  Mimi- 


ensuing  year:  A.  F.  Macallum,  city  commissioner; 
secretary-treasurer,  G.  H.  Ferguson,  of  the  Conserva- 
tion Commission ;  executive  committee,  J.  L.  Ran- 
nie,  J.  B.  Challies,  A.  T.  C.  Challies,  William  Bryce,; 
R.  W.  Morley,  G.  C.  Cooper. 

Regular  meetings  of  the  branch  will  be  held  from' 
now  on,  and  it  is  hoped  to  make  the  organization  anj 
active  and  prominent  one  in  the  city  of  Ottawa. 


Will    Discuss  Industrial  Relations 

The  Association  of  Montreal  Building  and  Con- 
struction Industries  is  arranging  for  a  special  meet 
ing  to  discuss  the  subject  of  advisory  councils  for  em- 
ployers and  employees  in  the  building  trade.  The  di- 
rectors feel  that  this  is  a  .subject  of  vital  interest  to 
all  members  of  the  association,  particularly  in  relation 
to  the  maintenance  of  good  relations  between  firms  and 
their  employees. 

A  Bill  introduced  into  the  Quebec  Legislature  pro- 
vides that  all  plans  for  filter  and  sewage  systems  must 
be  submitted  to  the  Superior  Board  of  Health  for  ap- 
proval before  being  laid  before  the  ratepaj'er  in  the 
form  of  a  by-law.  These  plans  have  to  be  prepared  for 
the  municipalities  by  a  graduate  engineer. 
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Gravity  Water  Supply  from  Mountain  Source 

for  City  of  Trail,  B.  C. 

Waters  of  Lake  1850  ft.  Above  Town  are  Diverted  to  Form 
Adequate  Supply — Sewage  Discharged  into  Columbia  River 

By  A.  L.  McCuUoch,  M.E.I.C* 


ON  account  of  the  rapid  increase  in  population 
on  Trail,  B.  C,  from  2,000  when  the  war  start- 
ed to  4,000  in  1916,  due  to  extensive  develop- 
ments of  the  plant  of  the  Consolidated  Mining 
and  Smeltering  Co.,  particularly  zinc  and  copper  re- 
fineries, the  existing  waterworks  system  was  insuffi- 
cient for  domestic  supply  and  totally  inadequate  for 
fire  protection.  It  was  therefore  necessary  to  prac- 
tically reconstruct  the  system  and  find  an  adequate 
supply  of  water  not  only  for  present,  but  for  future 
requirements. 

The  old  system  was  constructed  by  a  jjrivate  com- 
pany, and  extensions  were  made  with  a  view  to  pre- 
sent dividends  instead  of  future  requirements.  The 
system  was  taken  over  by  the  municipality  about  1910, 
and  some  extensions  were  made.  The  old  system  was 
a  gravity  supply  from  Gorge  Creek,  latterly  supple- 
mented by  additional  water  from  the  Smelter  gravity 
supply. 

Gravity  Scheme  Utilized 

Owing  to  the  smelter  company  utilizing  the  whole 
low  water  flow  of  Trail,  Stony  Rock  and  Murphy 
Creeks,  there  were  only  two  sources  of  supply  avail- 
, able:  (1)  Gravity  supply  from  Cambridge  Creek,  sup- 
plemented by  water  diverted  from  Violin  Lake.  (2) 
Pumping  from  Columbia  River. 

The  gravity  supply  from  Cambridge  Creek  was 
the  system  adopted.  .Cambridge  Creek  is  a  small 
stream  with  a  drainage  area  of  about  five  square  miles 
and  a  low  water  flow  of  about  500,000  gallons  per  day, 
with  its  source  in  the  mountains  around  Violin  Lake. 
At  one  time  it  probably  ran  into  Violin  Lake.  Violin 
Lake  is  at  an  elevation  of  1,850  feet  above  Trail  and 
seven  miles  distant.  It  is  a  long  narrow  lake  about 
a  mile  long  and  800  feet  wide  at  its  widest  jmrt,  with 
a  depth  of  60  feet  and  a  surface  area  of  50  acres.  It 
has  a  drainage  area  of  not  exceeding  1.5  square  miles 
with  a  yearly  precipitation  of  30  inches  and  a  seasonal 
snow  fall  of  128  inches.  The  low  water  flow  is  250,000 
gallons.  Violin  Lake  is  the  head  waters  of  Nigger  Bar 
Creek  which  flows  south  into  the  State  of  Washing- 
ton. The  valley  at  the  outlet  end  of  the  lake  is  very 
narrow,  and  by  constructing  an  inexpensive  dam  the 
whole  run-off  from  the  lake  can  be  stored  and  used 
as  required. 

Diversion  of  Flow 

The  obstacle  to  the  diversion  of  the  water  from 
Violin  Lake  into  Cambridge  Creek  is  a  divide  or  ridge 
23  feet  above  the  level  of  the  lake  and  2,650  feet  long. 
Soundings  taken  indicated  the  existence  of  rock  at  a 
depth  of  16^  feet,  so  that  it  was  decided  to  raise  the 
level  of  the  lake  permanently  7j'j  feet  and  lay  a  14 
inch  glazed  tile  pipe  conduit  2,200  feet  long  to  Cam- 
bridge Creek  through  the  divide  at  a  depth  of  ISyi  feet 
on  the  ridge,  with  suitable  control  gates  to  control 
the  flow.  The  point  of  diversion  of  the  conduit  pipe 
line  is  about  three  miles  distant  from  the  business  por- 
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tion  of  the  town  and  about  680  feet  higher  in  elevation. 
This  conduit  pipe  line  has  been  constructed,  but  it  was 
late  in  the  fall  when  tenders  were  asked  for  the  dam 
and  as  no  bids  were  received,  the  dam  at  the  outlet 
has  yet  to  be  built.  This  dam  will  be  of  earth  with  a 
concrete  core  cut-off  wall  and*  overflow  ;it  will  be  16 
feet  high  with  a  crest  length  of  165  feet.  At  a  later 
date  when  all  the  water  from  Violin  Lake  is  required 
the  dam  will  be  raised  to  a  sufficient  height  to  prevent 
any  overflow,  into  Nigger  Bar  Creek. 

It  is  estimated  that  the  lake  has  a  storage  capacity 
of  100,000,000  gallons  between  the  7>^  and  12>^  foot 
contours,  and  275,000,000  gallons  between  the  7j^  and 
20  foot  contours.  Violin  Lake  is  estimated  to  be  cap- 
able of  supplying  350,000,000  gallons  per  year,  which 
can  be  further  increased  by  diverting  the  head  waters 
of  Cambridge  Creek  into  the  lake.  The  whole  drain- 
age area  of  the  lake  is  steep  rocky  mountain  side  com- 
ing down  to  the  water's  edge. 

Distribution 

There  is  a  drop  of  1,200  feet  from  Violin  Lake  to 
the  diversion  weir  on  Cambridge  Creek.  The  conduit 
pipe  line  from  Cambridge  Creek  is  an  8  inch  lap-weld- 
ed steel  pipe  8,500  feet  long  with  a  drop  of  306  feet, 
and  a  free  discharge  at  the  lower  end.  It  has  a  capa- 
city of  1,900,000  U.  S.  gallons  per  day.  The  lower  end 
discharges  into  a  concrete  sump  well  from  which  it 
j)asses  over  a  measuring  weir  into  a  screen  chamber, 
and  thence  to  the  distribution  system  for  distribution 
at  will.  The  distribution  reservoir  at  the  city  limits 
has  a  capacity  of  1,000,000  U.  S.  gallons.  It  is  partly 
in  excavation  and  partly  in  an  embankment.  It  has  a 
depth  of  10  feet  of  water.  It  is  lined  with  18  inches  of 
a  clay  mixture,  with  25  per  cent  clay  put  in  layers  of 
6  inches  and  thoroughly  rolled,  and  on  top  of  this  6 
inches  of  concrete  with  expansion  joints,  using  .slabs 
about  22  by  28  feet. 

The  material  excavated  being  principally  boulders 
and  gravel,  a  great  deal  of  the  material  in  the  em- 
bankment came  from  outside  the  work.  The  reservoir 
has  an  elevation  of  374  feet  above  the  business  or  low- 
er |X)rtion  of  the  town,  which  gave  too  great  a  pressure, 
and  pressure  reducing  valves  were  used  on  the  two 
supply  mains  so  as  to  control  the  pressure  on  the  low 
level  part  of  the  town  to  110  lbs.  From  the  reservoir 
there  is  a  12  inch  steel  main  1,500  feet  in  length  from 
which  point  it  branches  and  a  6-in.  high  level  and  an 
8  inch  low  level  pipe  are  run  to  the  centre  of  the  town. 
All  the  extensions  were  made  with  steel  pipe,  and  all 
the  wood  pipe  in  the  old  system  was  replaced  with 
steel. 

In  the  extension  to  the  system  there  has  been  in- 
stalled as  follows:  1,500  lineal  ft.  12  inch  steel  pipe: 
15,170  lineal  ft.  8  inch  steel  pipe ;  9,100  lineal  ft.  6  inch 
steel  pipe;  1,520  lineal  ft.  4  inch  steel  pipe;  33  fire  hy- 
drants; 24  gate  valves;  2  pressure  reducing  valves. 

The  total  cost  of  the  water  works  extension  with 


.•i08 


TTIE    CONTRACT    RECORD 


April 


1  '.1 1  IP 


the  Violin   Lake  storage  reservoir  completed   will   be 
about  $90,000.00. 

Disposal  of  Sewage  is  Simple 
As  Trail  i.s  a  hillside  town  situated  on  the  bank  of 
the  Columbia  River  the  question  of  sewajje  dispo.sal 
was  very  simple.  The  Columbia  River  at  this  point 
is  very  rapid  and  has  a  low  water  flow  of  14,000  c.f.s., 
and  the  provincial  health  authorities  permitted  the 
sewage  to  be  discharged  into  the  river  without 
treatment.  The  outlet  pipe  is  submerged  below  ex- 
treme low  water  and  in  swift  water,  so  that  it  is  never 
seen. 

The  .system  adopted  was  influenced  by  the  fact 
that  the  town  was  built  on  the  bank  of  the  Columbia 
River  and  has  two  creeks  running  through  the  tf)vvn 
into  which  the  surface  Water  discharges,  causing  very 
little  trouble.  The  system  is  constructed  to  take  roof 
water  and  surface  water  from  a  limited  area  of  the 
town. 

The  main  sewers  are  15  inch  with  a  fall  of  four- 
tenths  of  one  per  cent  and  12  inch  with  a  fall  of  1.4  jier 
cent.  All  lateral  sewers  are  8  inch,  the  grades  on 
which  vary  from  four-tenths  of  one  per  cent  all  the 
way  up  to  43  per  cent.  There  is  one  section  of  120 
feet  with  that  grade  and  another  section,  650  feet  long, 
with  a  grade  of  22.6  per  cent. 

Cost  of  System 

'Jlie  total  length  of  sewers  constructed  is  24,150 
lineal  feet,  costing  $49,160  including  interest  on  tem- 
jjorary  loan  during  construction,  engineering  and  in- 
spection, or  an  average  cost  of  $2,036  per  lin.  ft.  The 
sewers  were  constructed  on  the  local  improvement 
plan  on  the  initiative  of  the  city  council,  all  the  work 
being  done  as  one  local  improvement  work,  the  aver- 
age cost  per  foot    of    the    whole    length    of    sewers 


constructed  being  the  assessed  cost  against  the  prop- 
erty benefited,  the  city  paying  for  str.eet  and  lane  in- 
tersections, part  of  flankage  and  exempted  property. 
The  assessable  cost  of  the  sewers  including  the  con- 
struction costs,  the  interest  on  temporary  loan,  and 
the  loss  on  sale  of  the  debentures  amounted  to  $54,- 
000.00  or  a  cost  per  lineal  foot  of  sewer  of  $2.24  or 
$1.12  per  lineal  foot  of  property  frontage,  making  a 
yearly  assessment  of  12  cents  per  foot  frontage  per 
year  in  20  annual  assessments. 

Materials  Obtained  at  Pre-War  Prices 

All  these  works  were  constructed  during  1917  and 
1918  with  high  prices  prevailing  for  material,  and  fac- 
tory delivery  a  matter  of  time,  it  will  probably  be  of 
interest  to  know  how  Trail  fared  in  securing  the  nec- 
essary material.  Immediate  construction  was  neces- 
sary for  the  water  works  system  and  it  was  thought 
that  to  avoid  long  delay  in  commencing  construction, 
it  might  possibly  be  necessary  to  use  wood  pipe  for 
the  conduit  pipe  line  and  the  high  level  distribution 
main,  but  an  arrangement  was  made  to  secure  from 
the  city  of  Vancouver  from  their  surplus  stock,  the 
steel  pipe  necessary  to  complete  the  whole  system. 
The  steel  pipe,  hydrants  and  valves  were  all  i)urchased 
from  the  stock  at  Vancouver  for  immediate  delivery 
at  prices  very  much  below  current  factory  prices. 

As  Trail  was  in  the  competitive  territory  of  three 
glazed  tile  pipe  manufacturing  centres,  viz..  Medicine 
Hat,  Victoria  and  Spokane,  the  sewer  pipe  was  pur- 
chased for  immediate  delivery  from  Victoria  and  Medi- 
cine Hat  at  a  price  not  exceeding  pre-war  costs  at  Van- 
couver. 

The  plans  for  the  new  waterworks  and  sewerage 
sy.s'tem  were  prepared  and  the  construction  superviz- 
ed  bv  the  author. 


Recommendations  for  Inexpensive  Houses 

Ontario    Housing    Committee    Makes    Suggestions    for    Cheap    But 
Acceptable  Houses  and  Offers  Schemes  for  Economizing  Construction 


WITH  the  appropriation  by  the  Ontario  Gov- 
ernment in  July,  1918,  of  two  million  dol- 
lars for  housing  and  that  of  $25,000,000  by 
the  Federal  Government  in  the  following 
December,  interest  in  housing  development  has  been 
greatly  stimulated.  Throughout  many  of  the  towns 
and  cities  local  commissions  have  been  studying  the 
situation  and  offering  recommendations  for  the  pro- 
motion of  schemes  to  suit  their  various  require- 
ments. A  provincial  organization,  the  Ontario  Hous- 
ing Committee,  in  investigating  the  same  problems 
have  made  a  preliminary  report  embodying  recom- 
mendations as  to  acceptable  standards  of  inexpensive 
houses,  such  as  might  be  built  with  government  as- 
sistance, and  have,  in  addition,  presented  more  or  less 
complete  working  drawings  and  specifications  illus- 
trating and  describing  various  types  of  construction. 
In  this  committee's  report,  before  the  specific  de- 
signs arc  considered,  a  general  resume  of  the  require- 
ments is  presented,  and  certain  standards  of  design 
are  determined  upon,  based  on  a  consideration  of  the 
essential  and  desirable  features  of  inexpensive  houses 
The  essential  features  are  summarized  as  follows : 
1.  Sufficient  land  to  give  each  family  privacy  and 


plenty  of  air;  2.  Water  tight  floors,  walls  and  roof;  3. 
One,  or  more,  rooms  for  cooking,  eating  and  general 
day  use;  4.  Bedroom  for  parents'  use;  5.  Bedroom  for 
male  children  ;  6.  Bedroom  for  female  children  ;  7.  Pro- 
\ision  for  toilet  with  sanitary  water  closet  and  sewer 
connection:  8.  Running  water  supply  fit  for  drinking; 
9.  Kitchen  sink  with  waste  connection  to  sewer. ;  10. 
Uninterrupted  daylight  and  ventilation  through  win- 
dows in  every  room. 

Additional  features  which  are  so  desirable  as  to  be 
almost  essential  are : 

1.  Bath  tub  and  lavatory,  with  hot  and  cold  water 
supply;  2.  Laundry  tub  with  hot  and  cold  water  sup- 
ply ;  3.  Direct  sunlight  in  all  principal  rooms ;  4.  A 
second  room,  in  addition  to  that  used  for  cooking;  5. 
Clothes  closets ;  6.  Porches  and  verandahs. 

Further  additions  of  desirable  features  would  in- 
clude : 

1.  Electric  light;  2.  A  .separate  dining-room;  3.  A 
cellar ;  4.  Furnace  for  heating. 

No  Attention  to  Number  and  Use  of  Rooms 

111  the  commercially  built  dwelling  of  the  past,  the 
mistake  has  been  made  of  providing  too  many,  and 
frequently  too  small   rooms.     Sufficient  attention  ha« 
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not  been  paid  to  the  use  of  rooms  provided  and  their 
place  in  relation  to  one  another.  A  man's  dwelling  is 
governed  by  his  earning  capacity,  just  as  his  clothes, 
food,  or  any  other  commodity;  but  there  is  a  limit  be- 
yond which  we  cannot  go  and  maintain  decent  living 
standards. 

Recognition  of  these  facts  and  a  careful  study  of 
the  actual  requirements  suggest  that  houses  ranging 
from  four  to  six  rooms  are  best  suited  to  the  needs  of 
the  average  workman.  Of  these  the  five-roomed  type, 
containing  three  bedrooms,  should  predominate.  The 
four-roomed  type,  providing  only  two  bedrooms,  is 
suited  only  to  a  workman  without  family,  or  to  one 
with  a  small  family.  If  more  than  six  rooms  are  pro- 
vided the  tendency  is  to  make  up  the  additional  expense 
by  sub-letting  to  roomers,  usually  with  injurious  ef- 
fect to  home  life. 

This  list  of  essentials  and  desirable  features,  to- 
gether with  the  considerations  enumerated  have  de- 
termined standards,  representing  the  minimum  re- 
quirements for  safety,  health,  comfort  and  convenience 
in  industrial  houses. 

Grouping 

It  is  recommended  that  a  space  of  at  least  twelve 
feet  be  preserved  between  houses  or  groups  of  houses 
in  all  new  developments :  also  in  the  case  of  houses 
with  side  windows,  other  than  those  from  stairs,  halls 
or  pantries.  However,  where  the  size  of  lots  is  fixed, 
or  where  existing  buildings  interfere,  a  narrower  space 
may  be  unavoidable,  but  such  passage  should  be  at 
least  four  feet  wide,  without  windows  other  than  those 
from  stairs,  halls  or  pantries.  Houses  of  frame  con- 
struction, in  whole  or  in  part,  should  have  a  space  of  at 
lea.st  fifteen  feet  between  'them. 

Duplex  houses  or  cottage  flats  are  recommended 
only  as  a  substitute  for  tenements.  They  should  not  be 
more  than  two  storeys  in  height,  and  not  more  than 
three  rooms  in  depth,  except  the  end  house  of  a  dup- 
lex group,  which  may,  be  four  rooms  in  depth. 

Open  Spaces 

The  rear  of  the  house  should  be  at  least  fifty  feet 
from  the  rear  of  the  lot.  In  new  developments  the 
front  wall  of  the  house,  projecting  steps  or  verandah 
should  not  be  nearer  than  twenty  feet  to  the  street 
pavement  or  roadway. 

Space  for  gardens  is  desirable,  also  play  space  for 
children.  Local  conditions'  will  determine  whether 
there  should  he  individual  or  community  allotments 
and  playgrounds.  Access  to  the  rear  should  be  pro- 
vided;  in  the  case  of  group  houses  service  lanes  are 
desirable.  These  should  be  paved,  drained,  lighted, 
and  not  less  than  twelve  feet  in  width.  Four-foot  pas- 
sage ways  between  buildings  should  be  paved.  Out- 
buildings are  not  desirable.  Open  fences  or  hedges 
are  recommended.  Close  board  fences  are  not  accept- 
able. 

Size  of  Houses 

Mininuun  number  of  rooms,  four,  exclusive  of  bath- 
room and  kitchenette.  No  house  should  be  more  than 
two  rooms  deep  unless  it  has  at  least  twelve  feet  of 
clear  space  between  it  and  the  next  building,  in  which 
case  detached,  semi-detached  and  group  houses  may 
be  three  rooms  deep,  and  duplex  houses  may  have  a 
depth  of  four  rooms.  The  types  of  houses  recommend- 
ed are : 

Four-roomed  type :   Living  room,  kitchen,   2  bed- 


rooms  and   bathroom,   or   living   room,   dining   room- 
kitchenette,  2  bedrooms  and  bathroom. 

Five-room  type :  Living  room,  dining  room-kitch- 
enette, or  kitchen,  and  3  bedrooms  and  bathroom. 

Six-room  type:  Living  room,  dining  room,  kitchen, 
3  bedrooms  and  bathroom. 

The  minimum  size  of  rooms  is  given  in  the  fol- 
lowing table: 

Living-  Room 144  sq.  ft,  narrowest  dimension  lift. 

Dining  Room    .,    ..    ..    120     "  "  "  10" 

Kitchen 80     "  "  "  8 " 

Kitchenette 50     "  "  "  6 " 

Bedroom  No,  1 120     "  "  "  9 " 

Bedroom  No.  2 100     "  "  "  8  " 

Bedroom  No,  3 75     "  "  "  7  " 

Bathroom 35     "  "  "  5  " 

Ceiling 

Minimum  height  of  ceiling,  8  feet.  Sloping  ceil- 
ing will  be  acceptable  only  under  the  following  condi- 
tions :  Roof  space  above  that  portion  of  ceiling  to  be 
of  ample  size,  preferably  ventilated ;  space  between 
rafters  of  sloping  portion  to  be  adequately  ventilated 
into  roof  space ;  bedroom  to  have  greater  window  area 
and  better  ventilation  than  the  minimum  permissible 
for  a  standard  flat-ceiling  room;  bedrooms  to  have  a 
minimum  height  of  8  feet  over  an  area  of  at  least  40 
square  feet,  with  a  minimum  flat  ceiling  width  of  3i/. 
feet,  and  a  clear  height  of  not  less  than  6  feet  over  an 
area  of  at  least  75  square  feet  with  a  minimum  width 
of  7  feet. 

Cellars 

No  living  quarters  to  be  in  basement  or  cellar  ex- 
cept where  the  land  has  a  decided  slope.  Cellar  to  have 
a  clear  height  of  6  feet  6  inches  and  to  he  lighted  by 
at  least  one  window  opening  directly  to  the  outer  air 
and  to  be  provided  with  another  opening  located  so 
as  to  provide  cross  ventilation. 

The  walls  and  floors  to  be  damp-proofed  or  water- 
proofed, as  conditions  may  require.  Where  conditions 
require  waterproofing,  weeping  tiles  to  be  placed 
around  the  footings  and  graded  to  follow  the  natural 
flow  of  the  ground  water. 

Where  the  cellar  is  omitted,  foundations  may  con- 
sist of  either  continuous  masonry  wall,  or  masonry 
piers  two  feet  from  finished  grade  to  first  floor.  The 
s])ace  under  the  house  to  be  drained,  enclosed  and  ven- 
tilated. 

Light  and  Ventilation 

Every  room  to  have  at  least  one  window  opening 
directly  to  the  outer  air.  One  window  is  sufficient  in 
small  bedrooms,  but  more  than  one  is  desirable  in 
other  rooms.  Each  room  to  have  a  window  area  of 
not  less  than  12  square  feet.  Minimum  window  area 
to  be  measured  between  stop  beads.  Window  head 
to  be  as  near  ceiling  as  practicable.  Cross  ventilation, 
as  direct  as  possible,  to  be  provided  for  all  rooms 
through  windows,  transoms,  or  doors.  Every  bath- 
room to  have  a  window  of  not  less  than  6  square  feet 
in  area  opening  directly  to  the  outer  air. 

Materials 

Brick,  hollow  tile,  stone  or  concrete  preferable. 
Wooden  frame  with  exterior  walls  of  stucco,  shingles 
or  clapboard  acceptable  for  detached  or  semi-detached 
houses.  Wooden  frame  with  exterior  walls  of  stucco 
acccjitabfe  for  group  houses.  Outer  walls  to  be  insu- 
lated against  dampness  and  condensation.  Rat  nog- 
ging  to  be  provided.  Division  walls  to  be  of  brick, 
liollow  tile  or  concrete. 

In  planning  inexpensive  houses  consideration  must 
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he  given  to  economy  and  the  report  goes  into  consid- 
erable detail  in  deterniining  methods  in  which  econo- 
my may  be  practised.  If  a  single  house  is  consider- 
ed, the  nearer  it  approaches  a  square  the  greater  the 
economy.  As  the  ])lan  changes  from  square  to  ob- 
long, the  ratio  of  wall  area  to  floor  space  increases, 
and  with  it,  the  cost.  Any  departure  from  the  right 
angles  means  increased  labor  and  waste  of  materials 
in  cutting.  Furthermore,  in  determining  the  general 
lines  of  the  building,  standard  sizes  and  lengths  of 
available  materials  should  be  considered.  Floor  joists 
are  obtainable  in  lengths  of  10  ft.,  14  ft.,  etc.  "Why 
not  then  consider  these  units  in  planning?  A  room 
planned  for  a  clear  inside  dimension  of  11  ft.  0  in.  can 
he  spanned  by  a  12  ft.  0  in.  joist,  without  an  inch  of 
waste.  Increase  the  dimensions  to  12  ft.  0  in.  and  a 
14  ft.  0  in.  joist  is  required,  incurring  a  waste  of  1  ft. 
0  in.  Multi])Iy  the  waste  by  the  number  of  joists  re- 
(|uired  in  the  building,  continue  the  waste  throughout 
a  thousand  buildings,  and  the  total  amount  wasted 
will   go  far  toward  building  several   houses. 

The  same  economy  can  be  studied  in  the  placing 
and  design  of  door  and  window  openings.  There  are 
many  instances  where  from  the  standpoint  of  archi- 
tectural design,  the  efifect  would  be  equally  satisfac- 
tory if  the  spacing  of  openings  corresponded  with 
building  material  units.  The  waste  pile  found  about 
every  building,  especially  small  hou.ses,  bears  witness 
to  the  lack  of  consideration  these  items  receive.  As 
material  prices  increase,  the  necessity  for  such  con- 
servative methods  becomes  more  and  more  apparent. 

Window  sizes  based  on  stock  glass  units  is  an- 
other economy.  The  speculative  builder  has  for  years 
determined  window  openings  by  standard  sizes  of 
glass.  Architects  take  exception  to  the  proportion 
of  such  openings,  but  it  is  possible  to  design  windows 
of  good  ])roportion  in  perfect  scale  with  the  work  gen- 
erally, and  adhere  to  standard  glass  sizes. 

These  observations  are  not  intended  as  a  defence  of 
speculative  builders'  methods.  It  is,  however,  a  plea 
for  a  careful  study  of  building  methods,  or  materials 
available,  and  the  application  of  the  results  of  such 
study  to  future  building,  to  the  end  that  people  of  low 
earning  capacity  may  obtain  permanent  homes  and 
pleasant  and  healthful  surroundings. 

Underlying  Principles  not  Understood 

The  materials  available  in  various  localities  have 
developed  certain  standard  methods  of  construction, 
but  of  recent  years  there  has  appeared  a  lack  of  appre- 
ciation, or  understanding  of  underlying  principles, 
which  is  mainly  responsible  for  the  rapid  depreciation 
of  present  day  work.  Builders  perfectly  understand 
that  shrinkage,  in  wood  construction  especially,  is  the 
cause  of  much  settling,  resulting  in  damage  to  plaster, 
sagging  of  doors  and  windows,  and  general  deprecia- 
tion. It  is  also  generally  recognized  that  much  of  this 
can  be  overcome  by  avoiding  placing  wood  in  compres- 
sion across  the  grain.  Yet  it  is  a  fact  that  except 
where  buildings  are  erected  under  careful  supervision, 
because  erection  is  somewhat  simplified,  this  consid- 
eration is  sometimes  overlooked,  and  studs,  plates, 
sills,  or  joists  are  framed  so  as  to  multiply  instead  of 
to  reduce  the  shrinkage. 

The  brick  wall  is  probably  the  standard  Ijy  which 
other  wall  construction  is  judged.  The  appearance 
of  brick  houses  is  greatly  improved  where  care  is  tak- 
en to  avoid  a  glaring  colour  in  the  brick.  Of  recent 
years  many  other  materials  have  come  into  more  gen- 
eral use.     Hollow  tile  will  be  found  a  perfectly  satis- 


factory and  economical  material  for  inexpensive  hous- 
es, provided  care  is  exercised  to  see  that  only  well 
burnt  hard  tile  is  used,  and  that  all  joints  are  fiUled 
with  mortar.  If  this  is  done,  and  a  Portland  cement 
stucco  a])plic(l  to  the  exterior,  the  furring  may  be 
omitted  on  the  interior  and  the  plaster  applied  direct- 
ly to  the  walls.  Hollow  tile  for  load  bearing  walls 
should  not  be  less  than  8  inches  thick. 

A  hollow  tile  is  also  manufactured  having  a  .salt- 
glazed  exterior  which  ])roposes  to  eliminate  stucco. 
This  has  prf)ven  very  unsatisfactory  on  at  least  one 
large  housing  develo])ment  in  Canada,  and  until  the 
])r(jduct  has  become  more  widely  known,  it  is  not 
recommended  for  housing  work  generally. 

Concrete  For  Small  Houses 

Concrete  has  been  advocated  as  ideal  for  house  con- 
struction. There  arc  two  classifications  for  concrete 
construction :  Monolithic,  i.e.,  poured  into  (ilace,  and 
Trecast.  The  monolithic  concrete  wall  is  cast  be- 
tween forms  of  wot)d  or  steel,  and  providing  the  mix- 
ture is  of  proper  density,  gives  a  permanent  and  joint- 
less  waterproof  wall.  The  wall  has,  of  course,  to  be 
furred,  lathed  and  i)lastered  in  the  same  manner  as 
brick,  to  eliminate  condensation  on  days  when  humid- 
ity is  high.  Unfortunately,  the  surface  of  concrete, 
as  it  comes  from  the  forms,  has  very  little  texture,  and 
is  generally  un.sati.sfactory  in  colour.  The  usual  prac- 
tice, therefore,  has  been  to  apply  a  coat  of  stucco  for 
the  pur])ose  of  overcoming  this  imsightliness.  This, 
however,  means  added  expense. 

The  cost  of  forms  for  monolithic  construction  also 
constitutes  a  veryheavy  charge  against  the  work  unless 
they  can  be  re-used  many  times.  There  are  several 
types  of  sectional  forms  on  the  market,  but  none  of 
them  are  sufficiently  elastic  to  permit  of  variety  in  ex- 
terior treatment  and,  consec|uently,  most  of  the  con- 
crete house  developments  are  monotonous  and  unin- 
teresting. 

Precast  concrete  construction  consists  of  sections 
cast  in  a  yard  or  in  a  plant,  and  then  set  in  position. 
The  size  of  the  precast  units  varies  from  concrete 
blocks  weighing  about  65  pounds  to  an  entire  wall  or 
floor  section.  The  construction  is  undoubtedly  perma- 
nent, but  in  appearance  is  not  very  satisfactory.  The 
expensive  mechanical  equipment  required  for  setting 
large  units  also  restricts  it  use  to  large  developments. 

Small  precast  units,  known  as  Hydro-Stone  blocks 
are  being  used  extensively  on  reconstruction  work  in 
Halifax.  These  blocks  are  entirely  different  from 
other  concrete  blocks,  both  in  shape  and  in  finish. 
Conse(|uently,  practically  all  the  objections  which 
heretofore  have  been  raised  against  the  use  of  con- 
crete products  are  overcome.  A  somewhat  extensive 
plant,  however,  is  required  for  the  economical  manu- 
facture of  the  blocks,  and  unless  the  work  is  under- 
taken on  a  large  scale,  these  tuiits  cannot  profitably 
be  employed. 

Stucco  as  a  finish  for  exterior  walls  is  rajwdly  gain- 
ing in  favour,  and  is  desirable  both  on  account  of  the 
elimination  of  frequent  repainting,  as  well  as  its  fire 
resisting  qualities. 

Frame  Designs 

Where  frame  construction  is  permitted,  the  cheap- 
est wall  is  a  2  inch  by  4  inch  stud  frame,  lathed  and 
plastered  on  the  inside,  sheathed  with  Bishopric  stuc- 
co board  on  the  exterior  and  finished  with  cement 
stucco.  Better  results  will  be  obtained  if  the  exterior 
walls  are  covered  with  sheathing  board  before  apply- 
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iiig  the  Bishopric  stucco  board.  A  still  further  ink 
provement,  considered  from  the  standpoint  of  heat- 
ing, will  be  to  use  Bishopric  stucco  board  and  plaster 
on  the  inside  of  ex!terior  walls  instead  of  lath  and  plas- 
ter. 

Wood  shingles  or  clapboards  give  satisfactory  re- 
\l  suits,  although  creating  a  greater  external  fire  hazard. 
There  is  always,  however,  a  maintenance  cost  for  re- 
])ainting.  This  can  be  greatly  reduced  by  the  use  of 
stain.  As  a  matter  of  fact  it  is  extremely  douttful 
whether  any  paint  should  be  used  on  the  exterior  of 
inexpensive  houses.  A  lead  and  oil  paint,  satisfactory 
in  appearance,  and  with  good  wearing  qualities,  can- 
not be  obtained  in  the  cheaper  grades,  and  there  is 
northing  more  unsightly  than  a  house  upon  which  cheap 
])aint  has  been  used.  There  are,  however,  a  number  of 
very  satisfactory  creosote   stains   on   the  market  and 

I  these  are  recommended  for  the  general   exterior  use. 
Relative  Costs 
The  cost  of    different    building    materials    varies 
greatly  with  the  locality,  and  consequently,  an   esti- 
mate which  would  hold  in  Toronto  would  be  of  little 
value  to  the  builder  in  some  other  section  of  the  pro- 
vince.    It  is  'believed,   however,   that   relative   values 
would  be  of  assistance,  and  the  following  table  giv- 
ing such   relative   cost  has   been    compiled,    the   first 
column  giving  the  cost  per  square  foot  of  wall  sur- 
face and  the  second  column  the  relative  cost  of  a  six 
family  group  using  the  cheapest  construction  as   100 
per  cent : 
Cost  per       Rela- 
sq.  ft. .   tive  cost 
of  for  six- 

wall  family 

surface.       group. 
Balloon  Frame..      2"  x  4"  studs \ 

Exterior — Bishopric  Stucco   Board  and  Stucco  ■- 18c         100% 

I  Interior Lathed  and  plastered  . .  . .  J 
Balloon  Frame..  2"  x  4"  studs "j 
Exterior — Bishopric  Wall  Board  Shingles. ...- 2:ic  101.7 
Interior — Lath  and  Plaster J 
Balloon  Frame..  2"  x  4"  studs "| 
Exterior — Sheathed  Bishopric  Stucco  Board  I 
and  Stucco  , j  2r)C         102..) 

Interior — Lath  and  Plaster J 

Balloon  Frame..     2"  x  4"  studs 1 

Exterior— Sheathing.       Building      Paper      and  I  ,«,  . 

Shingles,   stained I""'"-'         ^O""' 

Interior — Lathed  and  Plastered ' 

Balloon  Frame..     2"  x  4"  studs -v 

Exterior — Sheathing.     Building      Paper,     Clap- 1 

boards,  painted l~"^         ^""'-^ 

Interior — Lathed  and  Plastered J 

Balloon  Frame . .     2"  x  4"  studs "j 

Exterior — Sheathing,   Building  Paper,   Furring,!. 

Metal   Lath  and  Stucco (  •"'^         '"■'■•' 

Interior — Lathed  and  Plastered / 

8"  Brick  Wall — Furred   on   inside ) 

Lathed  and  plastered f  ^^^         '"'••> 

8"  Hollow  Tile — Exterior  stuccoed 1  40,,         ]q~  ^ 

Interior  plastered ( 

8"  Concrete  Wall — Exterior  stuccoed '4-.         tin  ~ 

Interior   lathed   and   plastered    ..     ..I 
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Steam  Heating  Plant  for  Sand  and  Gravel 

PERFORATED  steam  pipes  in  sand  and  gravel 
bins,  steam  coils  in  the  water  supply  barrel,  and 
a  concrete  heater  enabled  the  American  Concrete 
-Steel  Co.  to  pour  concrete  during  the  recent  un- 
usually cold  snap  when  the  mercury  dropped  to  13  de- 
grees below  zero.  This  remarkable  cold  weather  con- 
creting, described  in  "Contracting,"  was  accomplished 
on  a  new  three-story,  reinforced  concrete  factory  build- 


ing at  Newark,  N.  J.,  for  the  American  Can  Co.  By 
using  these  and  other  precautions  against  freezing  the 
contractors  were  able  to  carry  on  concrete  construction 
in  any  kind  of  weather. 

The  sand  and  gravel  bins  which  were  designed  for 
a  capacity  of  500  yd.  were  built  with  a  net  work  of 
perforated  steam  pipes  supplied  with  steam  by  an  aux- 
iliary boiler  which  also  furnished  steam  for  heating 
the  mixing  water.  Steam  was  used  also  for  thawing 
and  cleaning  out  the  forms  in  the  same  tnanner  in  which 
air  or  water  is  often  used.  Steam  was  allowed  to  cir- 
culate in  the  material  bins  for  about  7  hours  before  the 
concrete  was  to  be  poured  and  the  large  lumps  were 
thawed  and  broken  up. 

Motor  trucks  in  which  the  sand  and  gravel  were 
delivered  dumped  their  loads  into  the  bins  through 
trap  doors  at  street  level.  The  material  moved  for- 
ward on  the  sloping  bottoms  of  the  bins  to  the  front 
and  was  discharged  into  the  measuring  hopper  of  the 
mixer  through  two  gates,  one  each,  for  sand  and  gravel. 
Cement  was  added  in  the  hopper  and  the  aggregate 
passed  through  another  gate  into  the  drum  of  the  }i 
yard  mixer.  The  mixer  dumped  into  a  bucket  at  the 
bottom  of  the  concrete  tower  and  was  elevated  by  an 
electric  hoist  to  the  upper  floor  where  it  was  dumped 
into  a  wooden  hop])er.  The  steaming  concrete,  which 
was  quite  hot,  was  transported  in  two-wheel  carts 
traveling  on  runways  built  on  small  trestles  about  2 
feet  above  the  floor. 

A  Houck  concrete  heater  which  heated  the  aggre- 
gate as  it  passed  into  the  drums  and  while  it  was  being 
mixed  was  attached  to  the  front  of  the  mixer.  The 
heater  consisted  of  a  20-gal.  oil  storage  tank  equipped 
with  a  powerful  hand  pump,  a  pressure  gage,  a  feed 
pipe,  and  a  vaporizing  burner.  The  burner,  which 
throws  out  a  blast  of  flame  similar  to  a  heating  torch, 
was  attached  to  a  steel  pipe,  oval  at  the  lower  end,  and 
bent  so  that  the  flame  penetrated  diagonally  into  the 
mixer.  About  5  minutes  was  required  to  pre-heat  and 
light  the  burner  after  which  it  required  very  little  at- 
tention. Sufficient  pressure  for  several  hours'  operation 
was  attained  in  a  few  minutes  by  the  hand  pump  at- 
tached to  the  oil  tank.  The  gage  pressure  was  main- 
tained at  about  50  lb.  and  the  oil  consumption  was 
about  2  gal.  per  hour. 

Salamanders  were  spaced  about  25  feet  apart  and 
jibout  10  feet  below  the  floor  being  poured.  They  were 
supported  on  temporary  platforms  built  into  the  shor- 
ing. The  temperature  under  the  floors  was  maintained 
at  70  degrees  for  three  days  after  the  concrete  was 
poured.  The  entire  portion  of  the  building  being  con- 
creted was  enclosed  by  canvas. 


The  Montreal  Portland  Cement  Co.,  Ltd.,  has  been 
incorporated  with  a  capital  of  $2,000,000.  The  pro- 
moters of  the  company  state  that  a  site  of  52  acres  has 
been  secured  at  Pointe-aux-Trembles,  just  outside 
Montreal,  and  that  it  is  proposed  to  erect  a  plant  of 
5,000  barrels  capacity  per  day,  the  plans  having  been 
prepared.  It  is  further  stated  that  it  is  intended  to 
manufacture  by  a  new  process,  involving  economies 
in  the  cost  of  making  cement  and  its  by-products. 


A  deputation  from  the  counties  of  Bonaventure 
and  Gaspe,  P.  Q.,  have  waited  on  the  Hon.  F.  Carvell, 
Minister  of  Public  Works,  Ottawa,  with  a  request  for 
financial  assistance  in  improving  the  roads  along  the 
shores  of  the  Gaspe  Peninsula. 
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Steel   Bridges  Are  Standard 
Throughout  Quebec 


Til  ERK  were  63  steel  bridges  built  in  the  Pro- 
vince of  Quebec  during  the  fiscal  year  ended 
June  30,  1918,  according  to  the  report  of  the 
Minister  of  Public  Works  and  Labor.  At  that 
time  there  were  46  bridges  in  process  of  construction 
and  plans  of  68  were  being  considered,  giving  a  total 
of  177  bridges  coming  under  the  supervision  of  the 
Department  of  Public  Works  for  the  year.  The  total 
number  of  bridges  built  in  the  province  up  to  June 
30th,  1918,  was  490,  the  investment  represented  being 
$3,360,136.  The  cost  of  the  46  bridges  under  way  at 
that  date  was  $622,461.  The  illustrations  herewith 
show  some  of  the  recently  completed  structures,  the 
designs  of  which  are  typical  of  those  of  the  new  bridges 
being  erected   throughout   the   province. 

Typical   Quebec   Bridges 

One  illustration  shows  the  bridge  over  the  St. 
l^^rancois  River  between  the  municipalities  of  West- 
bury  Townshij)  and  the  town  of  East  Angus,  Conip- 
top  County,  which  was  erected  in  1918.  This  view 
i--  taken  from  East  Angus  and  shows  two  clear  spans 
of  100  ft.  each ;  including  the  approaches  the  total 
length  of  the  bridge  is  393  ft.  When  the  photograph 
was  taken  there  were  26  ft.  of  water  at  the  centre  pier. 
It  will  be  noticed  that  the  river  is  completely  covered 
with  logs. 


The  new  bridge  (Populus  Bridge)  over  the  St.  Es- 
prit River,  between  St.  Roch  L'Achigan,  L'Assomp- 
tion  County,  and  St.  Esprit,  Montcalm  County,  was 
completed  in  1918.  The  bridge  has  a  clear  span  of  80 
ft.  and  the  floor  slab  is  of  reinforced  concrete  carried 
i)y  the  steel  truss  as  shown. 

In  1917  the  bridge  over  Riviere  Du  Loup,  at  St. 
Gome  de  Kennebec,  Beauce  County,  was  completed. 
This  splendid  bridge  has  a  clear  sj)an  of  170  ft.  and  the 
floor  slab  is  of  reinforced  concrete. 


Advices  have  been  received  by  Mr.  G.  I'.  -Mihic, 
Montreal,  and  Mr.  F.  W.  Field,  Toronto,  British  Trade 
Commissioners  in  Canada,  that  the  following  addi- 
tions have  been  made  to  the  list  of  goods  which  may 
be  exported  without  license:  fancy  goods  made  of 
Morocco  and  light  leathers ;  iron  and  steel  manufac- 
tures generally,  excejjt  high  speed  steel  and  certain 
special  articles ;  machinery  of  all  kinds  excc])t  textile 
machinery  and  machinery  wholly  made  of  brass  or 
copper;  toys  and  dolls;  games  of  all  kinds. 

Lists  of  export  restrictions  recently  removed :  bind- 
er twine,  barrels  and  casks,  boilers,  chrome  ore,  chest- 
nut extract  cork,  fuel  economisers  for  boilers,  gold- 
beaters skin,  gluestock,  dry  white  lead,  hide  clippings, 
resins,  lead  coated  sheets,  paraffin,  wax,  pigskins, 
cast  iron  pipes,  iron  or  steel  wire,  wire  rope,  quebracho 
extract,  cast  iron  radiators,  solid  glucose,  railway 
sleepers  of  iron  or  steel,  railway  springs,  railway 
wheels,  axles  and  tires,  railway  constructional  ma- 
terial exce])t  rails,  silk  manufactures,  spirits  except 
whiskey,  turnei)lates,  tinplates. 


Bridge  over  the  Riviere  Du  Loup,  at  St.  Come  de  Kennebec.   Beauce  County 
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Bituminous  Surfaces   Under  Truck    Traffic 

How  May  Such  Pavements  Resist  Action  of  Heavy  iMotor  Trucks?  No 
Efficiency  Valuation  on  Surface  if  Foundation  Fails. 

By  Prevost  Hubbard' 


HUNDREDS  of  miles  of  roads  have  failed  under 
heavy  motor  truck  traffic  within  a  compara- 
tively few  weeks'  or  months'  time.  These 
failures  were  not  only  sudden  but  complete,  and  al- 
most over  night  an  excellent  surface  might  become 
impassable.  In  the  haste  and  confusion  of  war  ac- 
tivities little  opportunity  has  existed  for  a  systematic 
and  comprehensive  study  of  the  problem  suddenly 
thrust  upon  highway  engineers.  Reports  from  all 
parts  of  the  country  have,  however,  established  one 
outstanding  fact  which  has  a  most  important  bearing 
upon  any  consideration  of  the  efficiency  of  bituminous 
surface  and  bituminous  pavements.  A  very  large  pro- 
portion of  the  failures  have  been  characterized  by  an 
almost  simultaneous  destruction  of  the  entire  road 
structure,  and  not  merely  the  disintegration  of  the 
wearing  course  or  pavement  proper.  No  type  of  pave- 
ment will  be  efficient  unless  provided  with  a  founda- 
tion which  will  hold  up  the  pavement  until  it  is  worn 
out.     When,  therefore,  the  entire  structure  fails  sud- 


guide  for  new  construction  of  bituminous  pavcnient> 
on  rural  highways  subjected  to  modern  heavy  truck 
traffic.  On  these  highways  the  traffic  has  certainly 
been  as  severe  as  on  many  city  business  streets  so  far 
as  weight  of  unit  loads  is  concerned  and  more  severe 
when  the  high  speed  often  attained  by  such  traffic  is 
considered. 

Gravel  and  Macadam  Roads  Under  Heavy  Traffic 

With  respect  to  existing  gravel  and  macadam 
roads,  whether  or  not  they  have  been  previously  sur- 
face treated  with  bituminous  material,  it  would  seem 
far  safer  at  the  present  time  to  attempt  to  preserve 
such  roads  under  heavy  motor  truck  traffic  by  means 
of  surface  treatment  with  bituminous  materials  rather 
than  to  utilize  them  as  foundations  for  the  construc- 
tion of  new  bituminous  macadam  or  bituminous  con- 
crete pavements.  In  other  words,  for  the  time  being, 
such  treatments  may  prove  more  efficient  than  the  use 
of  a  higher  type  of  pavement  placed  upon  the  existing 
road,   although    it   is   clearly    recognized   that,   under 


denly,  inadequate  subgrade  or  foundation  conditions  heavy  motor  truck  traffic,  the  bituminous  pavements 

are  primarily   responsible,  and  but  little  basis   exists  are   more   efficient,   providing  the   foundation   is   ade- 

for  placing  an  efficiency  valuation  upon  the  wearing  quate  to  support  the  loads, 
course.  Under  the  same  conditions  of  traffic,  bituminous 


cond 


Inevitably   coupled    with    subgrades    and    drainage      surfaces  are  most  efficient  in  localities  where  frost  ac- 
ditions,  foundation  failures  occurring  as  previous-     tion  is  either  absent  or  not  severe.     Such  treatments, 


ly  described  may  be  due  to  one  of  two  causes,  lack  of     used  in  connection  with  gravel  roads  in  the  far  south 


thickness,  or  inability  of  the  foundation  structure  to 
su.stain  the  loads  without  appreciable  internal  inove- 
ment.  So  far  as  bituminous  surfaces  or  bituminous 
pavements  are  concerned,  remedy  of  the  first  cause 
does  not  affect  the  general  type  of  construction.  If, 
however,  present  heavy  motor  truck  traffic  is  to  con 


have  given  reasonable  satisfaction  even  under  heavy 
motor  truck  traffic.  North  of  the  frost  line,  and  par- 
ticularly in  connection  with  the  treatment  of  clayey 
gravel  roads  which  become  soft  during  the  spring 
months,  bituminous  surfaces  are  apt  to  completely 
disappear.     If,  however,  the  gravel  road  is  maintain- 


tinue  and  possibly  increase  in  weight  as  well  as  volume     ed  by  dragging  and  at  the  end  of  the  thawing-oiit 
the  second  cause  may  have  a  direct  bearing  upon  pos-     -—"-J  -■-  — -'        ->    ■-'  >-'--  '--'   ---'   -  —  ■•-- 

sible  modifications  in  design  and  in  the  ultimate  de- 
termination of  the  efficiency  of  certain  classes  of  bitu- 
minous work. 


Firm  Foundation  Essential 

As  there  is  practically  no  slab  eflfect  produced  by 
the  structure  of  a  broken  stone  or  gravel  foundation, 
a  load  applied  to  any  overlaying  bituminous  .surface 


period  is  reshaped,  thoroughly  compacted  and  again 
treated  with  bituminous  material,  it  may  be  kept  in  a 
reasonabl}'  satisfactory  condition.  Under  very  heavy 
motor  truck  traffic,  however,  maintenance  costs  may 
be  extremely  high  so  that  if  a  continuation  of  such 
traffic  is  to  be  expected,  the  construction  of  a  new  road 
may  be  necessary. 

Bituminous  surfaces  on  properly  constructed  mac- 
adam   roads    subjected   to   heavy    motor   truck    traffic 


is  transmitted  quite  directly  to  the  subgrade.  In  other  may,  as  a  rule,  be  maintained  in  localities  north  of  the 
words,  the  intensity  of  load  under  its  point  of  appli-  frost  line  with  less  expense  and  better  results  than  on 
cation  is  relatively  high  throughout  the  foundation  gravel  roads  under  the  same  conditions.  Such  sur- 
thickness.  Under  heavy  motor  truck  traffic  the  in-  faces,  under  heavy  motor  truck  traffic,  cannot  be  con- 
tensity  of  load  transmitted  through  a  two  inch  thick-  sidered  as  economical  from  the  ordinary  standpoint, 
ness  of  dense  bituminous  concrete  to  the  foundation  but  may  prove  the  most  efficient  temporary  method 
may  be  so  great  as  to  cause  an  internal  movement  of  preserving  the  existing  road  until  money  is  avail- 
sufficient  to  produce  disintegration  of  the  pavement,  able  for  reconstruction.  It  is  believed,  however,  that 
This  is  particularly  true  when  the  subgrade  is  of  a  under  these  conditions  bituminous  surfaces  will  not 
soft  or  clayey  nature  and  appears  to  be  quite  possible  even  prove  efficient  unless  constantly  maintained  by  a 
irrespective    of   any    economical    thickness    of    broken  patrol  .system  operating  throughout  the  year. 

stone  or  erravel  foundation  which  may  be  used.     In  w       j        c*     j     tt 

Muiic  ui    giavv                             :i„  t„o„=.ii»^  ,-;fir  ci^rppts  How  Bitummous  Macadam  Stands  Up 

o-eneral,  the  experience  on  heavily  travelled  city  streets  f 

has  demonstrated  the  necessity  of  a  slab  foundation  With  regard  to  the  efficiency  of  bituminous  ma- 

for  any  wearing  course  and  there  appears  to  be  no  cadam  under  heavy  motor  truck  traffic,  there  are  a 

reason   why   such   experience   should   not  serve   as  a  number  of  points  to  be  considered.     In  general,  bitu- 

' 1 '■ minous  macadam  has  not  been  thought  to  be  efficient 

•Chemical   Engineer,  U.   S.   Bureau  of   Public   Roads,  before  American  ^                 ,^           j^^,    ^           ^^^    ^,^^   ^,^,^^.|.    ,^.^|^^,      -^    ,^.^^    almost 
Road   Guilders    Association. 
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variably  been  placed  upon  a  broken  stone  or  gravel 
se.     Aside  from  character  of  foundation,   it  is  be- 
eved  that  sufficient  attention  has  not,  in  general,  been 
aid  to  the  important  details  of  bituminous  macadam 
construction   so  as  to  obtain  best   results.     Too   fre- 
quently the  coarse  stone  is  not  sufficiently  compacted 
before  the  first  application  of  bituminous  material  is 
made,  and  later  uniform  compaction  is  extremely  dif- 
ficult, if  not  impossible  to  secure.     Rutting  the  road 
with  certain  types  of  distributors  just  prior  to  appli- 
cation of  the  material  is  a  common  cause  of  lack  of 
uniformity  in  compaction,  and  a  strong  tendency  to 
distribute   faster  than   the   road   can   be   satisfactorily 
compacted  and  finished  by  a  single  roller  is  another. 
Best  results  from  this  type  of  road  which  have  come 
under  the  writer's  notice  have  been   secured  by  the 
hand  pouring  method,  although  this  method  is   con- 
sidered  antiquated   by   many   engineers.     Where   the 
rst  application  upon  the  thoroughly  compacted  coarse 
:one  is  made  diagonally  across  the  centre  line  of  the 
■ad  and  the  second  pouring  or  seal  Coat  is  made  in  a 
jrection  diagonally  across  the  first,  with   proper  at- 
intion  to  uniformity  of  distribution,  it  is  possible  to 
cure  a  very  excellent  pavement. 
The   efficiency   of  bituminous    concrete,    sheet    as- 
alt  and  asphalt  block  pavements  under  city  traffic 
so  well  understood  as  to  require  little  comment.  If 
id  upon   suitable  concrete   foundations,   there   is   no 
ason   to   suppose   that   the   results   given   by   these 
vements  in  city  construction  will  not  be  duplicated 
rural   highways   subjected   to   heavy   motor   truck 
affic.    If  the  foundation  is  inadequate  to  support  the 
cad,  the  pavement  is  bound  to  fail  but,  as  previously 

I  jointed  out,  failure  cannot  then  be  considered  a  meas- 
pe  of  efficiency  of  the  pavement  proper. 
I  Materials  of  Construction 

I    The  efficiency  of  a  bituminous  surface  or  bitumin- 
lis  pavement  depends  not  only  upon  its  method  of 
Ibnstruction  but  upon  the  materials  composing  it.  In 
pneral,  the  author's  observations  and  experience  has 
)een   that   the   most   efficient   bituminous   carpets   are 
constructed  with  the  heaviest  grade  of  bituminous  ma- 
terial which  it  is  possible  to  apply  and  make  adhere 
Kniformly  to  the  road  surface.    While  on  old  macadam 
)ads  it  is  advisable  to  keep  the  thickness  of  carpet 
nder  J/^  inch,  on  certain  types  of  soft  gravel  it  may  be 
F  greater  thickness  provided  a  hard  and  tough  coarse 
aggregate  cover  of  sufficient  size  to  force  into  the  old 
gravel  surface  by  rolling  is  used.     For  clay-gravel  or 
sand-clay-gravel  roads  north  of  the  frost  line  it  is  be- 
I  ^^eved  that  for  maintenance  under  heavy  truck  traf- 
l^pc,  light  superficial  treatment  with  bituminous  mater- 
r^Tals  applied  cold  will  prove  more  efficient  than  the  con- 
struction   of   a    bituminous    carpet,    although    neither 
will  be  adequate  to  carry  the  road  through  winter. 

With   regard   to  bituminous   macadam   and   coarse 
aggregate  bituminous  condrete,  there  is  little  to  sug- 
gest in  connection  with  the  grade  of  bituminous  ma- 
I       terials  ordinarily  used.     It  is  also  believed  that  more 
I       attention  should  be  given  to  specifying  and  securing 
I     '  a  uniform  size,  and  grading  within  reasonable  limits, 
I      of  coarse  stone  for  bituminous  macadam,  in  order  to 
I       promote  uniformity  in  the  penrtration  of  the  bitum- 
inous material  as  it  is  applied  and  to  produce  a  surface 
;       that  will  wear  as  uniformly  as  possilile. 

Harder  Grade  of  Asphalt 
In  connection  with  sheet  asphalt  and  the  fine  ag- 
egate    bituminous    concretes   the    tendency    to    use 


harder  grades  of  asphalt  cement  than  heretofore  used 
may  prove  advisable  for  very  heavy  traffic  conditions. 
It  is  quite  possible,  however,  that  better  results  may 
be  secured  by  a  reduction  in  the  compacted  thickness 
of  such  pavements  with  a  corresponding  increase  in 
thickness  of  binder  courses  where  one  is  commonly 
used.  For  fine  aggregate  bituminous  concretes  which 
are  commonly  laid  without  a  binder  course,  the  intro- 
duction of  such  a  course  not  less  than  1J4  inches  thick 
may  prove  advisable  with  a  reduction  in  thickness  of 
wearing  course  to  not  more  than  1^^  inches.  Provid- 
ed the  binder  course  is  properly  constructed  such  prac- 
tice should  tend  to  produce  a  pavement  less  suscep- 
tible to  displacement  under  heavy  motor  truck  traffic. 
In  any  event  it  is  believed  that  even  more  attention 
should  be  paid  to  aggregate  grading  than  heretofore 
in  order  to  produce  most  satisfactory  results. 

The  resistance  to  displacement  of  compacted  bitu- 
minous aggregates,  containing  particles  from  one  half 
inch  in  diameter  down  and  consisting  largely  of  sand, 
is  mainly  dependent  upon  grading  of  the  aggregate  and 
hardness  of  the  bituminous  cement.  When,  however, 
the  particles  become  very  small  and  possess  absorptive 
or  colloidal  properties,  neither  grading  nor  consistency 
of  the  cementing  medium  are  such  important  consid- 
erations. Very  large  surface  contact  and  high  fric- 
tional  resistance  then  become  the  prime  factors.  Thus, 
a  fine  mastic  composed  of  limestone  dust  or  clay  and 
a  very  soft  asphalt  cement  may  exhibit  even  greater 
resistance  to  displacement  tiian  a  graded  sand  aggre- 
gate mixed  with  a  much  harder  asphalt  cement.  The 
former  type  is  exemplified  by  certain  finely  pulveriz- 
ed bituminous  limestones.  Use  of  the  latter  has  but 
recently  passed  the  experimental  stage.  It  is  quite 
possible,  however,  that  future  developments  will  es- 
tablish such  extremely  fine  bituminous  aggregates  as 
being  highly  efficient  under  heavy  motor  truck  traffic 
for  both  the  sheet  and  block  type  of  construction. 


Letter  to  the  Editor 

Picton,  Ont.,  March  15. 
Editor^  Contract  Record. 

Dear  Sir: — In  your  issue  of  March  12th  you  re- 
port Mr.  C.  R.  Marston,  of  Norfolk  County,  dis- 
cussing the  resolution  of  Prince  Edward  County, 
which  was  circulated  throughout  the  various  counties, 
as  saying  this  resolution  is  a  direct  insult  to  the  Road 
Superintendent  of  Prince  Edward  County. 

In  reply  to  this  statement,  I  would  advise  you  that 
this  resolution  was  drawn  up  by  the  Road  Superinten- 
dent of  Prince  Edward  County  and  passed  by  the 
County  Council  on  his  recommendation. 

If  Mr.  Marston  was  as  familiar  with  conditions  as 
he  should  be  before  making  his  criticism,  he  would 
understand  that  the  adoption  of  recommendations 
made  in  the  resolution  would  go  a  long  way  towards 
correcting  the  existing  evils  of  road  building  in  On- 
tario. 

Yours  truly 

(Sgd.)  G.  H.  D.  Cleminson 
Road  Superintendent. 


i 


In  letting  a  contract  for  the  construction  of  a  new 
school,  the  Catholic  School  Commisioners  of  Montreal 
stipulated  that  the  stone  used  must  be  Montreal  stone, 
quarried  by  Montreal  workmen. 
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Hydraulic  Fill  Dam 
Construction 

By  C.  E.  Grunsky*  


THl'-  hydraulic  fill  dams  already  in  use  sufficient- 
ly demonstrate  that  the  construction  of  dams 
by  the  hydraulic  fill  method  has  merit.  Such 
accidents  as  happened  to  the  Necaxa  dam  in 
1909  and  to  the  Calaveras  dam  in  March,  1918,  should 
not  be  allowed  to  discredit  the  method.  They  serve, 
however,  in  giving  some  definiteness  to  the  limita- 
tions to  which  the  method  is  subject  and  to  the  pre- 
cautions which  must  be  taken  to  insure  a  safe  struc- 
ture. The  fact  that  in  both  of  these  fases  the  tops  of 
these  dams  were  at  heights  of  150  to  200  feet,  when 
the  slides  occurred,  may  be  accepted,  moreover,  as 
good  evidence  that  the  construction  of  high  dams  by 
this  method  is  feasible.  Probably  in  neither  of  these 
cases  would  there  have  been  any  failure  if  the  pro- 
gress of  erection  had  been  slower,  if  more  time  had 
been  allowed  for  the  unwatering  of  the  material  of 
which  the  dams  were  being  built. 

It  is  obvious  to  any  engineer  who  has  reflected  on 
the  problems  connected  with  the  serviceability  of 
earth  dams  that  the  presence  of  a  certain  amount  of 
finely  divided  material,  of  which  clay  is  typical,  is  es- 
sential as  a  component  part  of  the  finished  earth  em- 
bankment and  that  the  ideal  disposition  of  thi.s-  ma- 
terial would  be  throughout  the  mass  of  structure  with 
preponderance  at  points  near  the  up-stream  face  so 
that  any  moisture  that  may  penetrate  through  the 
up-stream  portion  of  the  structure  will  find  less  and 
less  resistance  to  its  passage  as  it  approaches  the 
down-stream  face. 

Barriers  Necessary    ^ 

The  ideal  is  more  readily  obtainable  when  the  meth- 
od of  construction  is  dry  fill  than  when  it  is  hydraulic 
fill.  The  hydraulic  fill  method  of  construction  requires 
that  provision  be  made  to  confine  the  water  with 
which  material  is  floated  into  place  long  enough  to  let 
this  material  settle.  There  must  consequently  be  bar- 
riers erected  which  will  pond  the  water  on  top  of  the 
dam. 

The  ordinary  practice  is  to  jilace  these  barriers 
along  the  up-steram  and  down-stream  edges  of  the 
top  of  the  dam'  and  let  the  sluiced  material  be  dis- 
charged along  these  barriers.  The  coarse  material 
will  by  this  process  be  dropped  nearest  to  the  up- 
stream and  down-stream  faces  of  the  dam  and  the 
finest,  ultimately  densest  material  will  be  crowded  to 
the  centre.  In  the  extreme  case  in  which  there  is 
scarcity  of  fine  material  it  may  be  advisable  to  de- 
liver only  along  the  down-stream  barrier  in  order  that 
the  finest  material  may  be  crowded  as  far  toward  the 
up-stream  face  as  possible,  thereby  establishing  the 
condition  of  greatest  density  up-stream  and  greatest 
perviousness  near  the  down-stream  face.  From  this 
condition  to  the  other  extreme  of  excessive  amounts 
of  clay  there  may  be  all  manner  of  gradations. 

In  broad  terms  the  more  material  there  is  of  the 
clay  type  which  holds  tenaciously  to  its  moistur^  con- 
tents, and  \yhich  may  remain  semi-liquid  for  a  long 
time,  the  more  important  it  is  to  flank  the  same  with 
broad  barriers  of  firm,  more  or  less  pervious  material, 
and  to  allow  ample  time  for  drainage.  This  require- 
ment naturally  leads  to  a  concentration  of  the  clayey 

*  Paper  read  before  .American  Society  of  Civil  En^neers. 


materials  at  or  near  the  central  section  of  the  dam 
which  is  being  constructed  by  the  hydraulic  fill  pro 
cess  and  is  apt  to  accentuate  the  elimination  of  coar.>.e 
material  from  the  claj',  particularly  in  the  broad  lower 
layers  of  the  dam  where  the  i)oints  of  discharge  are 
farther  away  from  the  centre  than  at  higher  elevations 
where  the  dam  has  less  width. 

Disposal  of  Material 

Preponderance  of  clay  in  the  borrow  ])it  or,  rather, 
the  presence  of  clay  in  undesirable  amount,  will  com- 
pel the  exercise  of  good  judgment  in  the  direction  of 
the  work,  so  that  without  sacrifice  of  imperviousne-- 
the  pocketing  of  masses  of  material  which  will  remain 
semi-licpiid  too  long  may  be  avoided.  The  direction 
of  work  in  such  a  case  relates  not  alone  to  a  projx  ■ 
disposal  of  the  sluiced  material  on  the  growing  em- 
bankment, but  also  to  a  selection  in  the  pit  of  that 
which  is  best  suited  for  use  at  each  successive  sta;,"- 
of  progress. 

The  absolute  imperviousness  of  an  earth  dam  i- 
not  an  essential  attribute.  We  can  readily  imagine  a 
dam,  for  example,  constructed  of  material  graded  from 
coarse  to  fine,  but  without  clay  in  which  the  fine  m.i- 
tcrial  in  well  compacted  mass  is  near  enough  to  tin- 
up-stream  face  and  far  enough  from  the  down-stream 
face  that  it  not  only  sufficiently  checks  the  movement 
of  moisture  through  the  structure,  but  also  gets  ade- 
quate supjKjrt  from  the  coarser  material.  Such  a  dam, 
on  a  suitable  foundation,  may,  even  with  some  leak- 
age, be  a  perfectly  safe  and  useful  structure.  In  such 
a  dam  the  line  of  saturation  cannot  approach  tlu- 
down-stream  face.  There  will  be  no  danger  of  slough- 
ing, provided,  of  course,  that  proper  slopes  have  been 
adopted  and  saturation  does  not  result  from  other 
causes  such  as  excessive  rainfall  upon  imjiroperl} 
drained  surfaces. 

The  draining  out  of  the  moisture  to  the  surface 
of  the  clay  mass  while  a  dam  is  under  construction 
and  water  is  ponded  on  top  will  ordinarily  be  both 
downward  and  horizontally  outward  to  the  surface 
of  the  mass.  The  clay  mass  begins  to  dry,  in  otiu-r 
words,  from  the  outside.  It  shrinks  in  drying,  there- 
by facilitating  the  movement  of  moisture  from  tin- 
interior  toward  the  surface  of  the  mass.  This  moM 
ment  is  the  result  of  the  forces  of  capillarity  and  ■! 
gravity. 

Presence  of  Clay 

The  greater  the  dimensions  of  the  wet  mass  the  , 
larger  will  be  the  amount  of  water  which  must  move 
from  the  interior  to  the  outside  through  the  outer  lay- , 
ers  of  the  mass  and  therefore  the  longer  will  the  outer  I 
layer  be  kept  wet  and  the  slower  will  be  the  rate  at] 
which  consolidation  takes  place.  The  presence  of  clayj 
in  the  material  of  which  a  dam  is  being  constructed-* 
may  determine  the  rate  of  construction  and  perhaps,  ■ 
too,  the  height  of  the  dani  that  under  consideration  j 
of  all  circumstances  could  be  recommended  for  con-j 
struction  by  the  hydraulic  fill  method. 

The  value  of  clay  as  a  component  part  of  a  dam] 
ma\'  be  ascribed  in  large  part  to  its  property  of  swell- 
ing when  absorbing  moisture.    A  fairly  dry  compact  ^ 
mass  of  clay  is  exceptionally  well  suited  to  resist  per- 
colation. When  its  surface  is  wet  as  when  water  rises 
against  a  dam,  it  is  probable  that  this   property  of 
swelling  with  resulting  interior  pressure  prevents  deep 
penetration  of  the  water  and  accounts  for  the  fact  that ' 
in  the  case  of  dams  composed  in  part  of  clay  or  con-^' 
structed   with   good   clay   puddle  cores,  absolute   im- 
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iperviousness  can  so  frequently  be  claimed.  But  the 
'  drying-  of  the  clay  to  a  reasonable  degree  of  consolid- 
iation  and  compactness  is  necessary  to  put  the  clay 
iinto  the  conditions  in  which  it  will  jiroperly  perform 
[its  function  and  as  a  general  proposition  this  condition 
should  be  obtained  before  drying  is  checked  by  sub- 
!  mergence  of  one  face  of  the  dam  as  when  a  reservoir 
!  is  brought  into  use  too  soon. 

More  information  is  needed  relating  to  the  efifect 
of  depth  of  deposit  of  wet  clayey  material  on  the  un- 
watering  of  the  lower  layers.    Is  the  upward  progres- 
■  sion  of  consolidation  due  solely  to  the  decreasing  rate 
at  which  water   will   flow   downward   through   added 
depth  of  material  as  distance  from  the  ponded  water 
:on  the  top  of  the  dam  increases  ?   Or  does  the  weight 
^of  the  superincumbent  material  assist  in  pressing  out 
}the  water  from  a  confined  mass  of  clay  ?    And  what 
Us  the  relation  of  the  rate  of  unwatering  to  depth  be- 
llow the  top  and  to  the  horizontal  distance  from  the 
f  sides  of  the  clay  fill  ? 

Answers  to  these  questions  when  they  can  be 
(•given  will  be  of  material  service  in  defining  the  limita- 
itions  which  are  under  discussion. 

Factors  for  Consideration 

Without  endeavoring  to  make  the  enumeration 
comjilete  it  may  be  suggested  that  among  the  factors 
which  require  special  consideration,  when  the  hydrau- 
lic fill  method  of  constructing  an  earth  dam  is  being 
studied  are  the  following: 

1.  The  suitability  of  the  available  material  to  make 
a  practically  water-tight  dam  when  floated  into  place 
with  water. 

2.  The  relative  cost  of  the  hydraulic  fill  dam  when 
compared  with  the  cost  of  a  dry  fill  dam. 

3.  The  (juality  and  relative  amount  of  the  fine  ma- 
terial. 

4.  The  physical  properties  of  the  fine  material  ])ar- 
ticularly  in  the  matter  of  giving  up  the  moisture  of 
saturation   when   accumulated   in   large   masses. 

5.  The  possibility  that  throughout  the  mass  of  the 
dam  local  rates  of  drainage  and  consolidation  will  be 
variable,  which  may  result  in  so  pocketing  saturated 
masses  of  material  that  drying  out  these  mhsses  would 
be  retarded. 

6.  The  difficulty  of  ascertaining  the  degree  of  con- 
solidation at  all  critical  points. 

7.  The  interference  with  drainage  and  consolidation 
by  the  use  of  the  dam  for  the  storage  of  water  before 
consolidation  is  complete. 

8.  The  jjrobable  settlement  that  will  result  from 
the  shrinkage  of  drying  clays. 

9.  The  time  required  to  construct  and  make  avail- 
able for  use. 

With  reference  to  the  construction  of  earth  dams 
by  the  dry  fill  method  it  need  only  be  said  that  when 
the  foundation  is  suitable  and  materials  are  available 
the  only  limiting  factor  is  cost. 

There  will  l)e  many  cases,  particularly  in  the  West, 
where  the  suitability  of  the  material  for  the  construc- 
tion of  a  hydraulic  fill  dam  is  unquestioned.  When 
this  is  so  the  main  factor  to  be  considered  will  be  the 
relative  cost  of  the  two  methods  of  construction.  Be- 
cause this  is  occasionally  decidedly  in  favor  of  the 
former  it  has  made  this  type  of  earth  dam  deservedly 
popular. 

Determination  of  Method 
Enough  has  been  said  to  show  that  the  difficulties 
of  construction  by  the  hydraulic  fill   method  and  the 


uncertainty  of  what  is  taking  place  in  the  matter  of 
con.solidation  must  increase  with  the  volume  of  the 
deposited  material.  Consequently  the  problem  of  de- 
termining the  method  of  construction  becomes  more 
difficult  and  grows  with  importance  as  the  height  of 
the  dam  increases.  It  becomes  increasingly  so  when 
the  proportional  amount  of  clay  is  large  and  the  con- 
solidation will  be  correspondingly  slow. 

The  use  of  the  hydraulic  fill  method  of  construct- 
ing earth  dams  necessarily  has  its  limitations.  These 
limitations  can  not  be  defined  other  than  in  general 
terms.  Each  separate  case  presents  its  own  problems. 
In  this  respect  the  hydraulic  fill  dam  is  on  a  par  with 
other  types  of  dams  introduced  at  a  comparatively 
recent  day,  but  which  have  demonstrated  their  ser- 
viceability— such  for  example  as  the  multiple  arch 
dam —  but  which  also  have  their  limitations.  The 
hydraulic  fill  dam  has  already  made  a  place  for  itself. 
That  this  place  will  be  more  definitely  delineated  as 
further  results  of  experience  become  available,  goes 
without  saying.  It  is  too  soon  to  say  that  the  method 
is  not  suitable  for  any  height  of  earth  dam  yet  propos- 
ed. 


Railway  Commissions  Reports  on  Grade 
Crossing  Situation— Funds   for  Pro- 
tective Work  Limited 

A  SMALL  section  of  the  report  of  the  Dominion 
Railway  Commission's  operations  during  the 
year  ending  March  31.  1918,  as  tabled  by  Hon. 
J.  D.  Reid,  in  Parliament  recently,  deals  with 
the  work  of  the  board  in  administering  the  railway 
grade  crossing  fund  in  actual  construction  work  on 
various  devices  for  promoting  the  safety  of  those  using 
the  highways.  On  444  crossings,  measures  of  protec- 
tion were  undertaken,  as  follows :  241  electric  bells, 
108  gates,  50  subways,  20  overhead  bridges,  20  diver- 
sions of  highways,  three  closings  of  streets,  three  re- 
movals of  obstructions  to  the  view  of  approaching 
traffic,  one  shelter  and  two  towers. 

The  commission  feels  that  the  Act  has  too  limiting 
restrictions.  It  is  pointed  out  that  in  the  larger  cities 
such  works  would  run  into  amounts  exceeding  $100,- 
000,  and  occasionally  as  high  as  several  million  dollars, 
whereas  the  commission  is  limited  to  $5,000.  not  to  be 
applied  to  more  than  three  crossings  in  one  municipal- 
ity, or  more  than  once  to  the  same  crossing.  The  im- 
portance of  this  protective  work  is  indicated  by  the 
report  of  the  board's  chief  operating  officer,  which 
shows  that  during  the  past  five  years  there  have  been 
621  highway  crossing  accidents,  resulting  in  280  deaths 
and  injuries  to  566  persons.  Of  these,  158  accidents 
were  at  protected  crossings,  where  there  were  71  killed 
and  140  injured,  and  463  at  unprotected  crossings,  with 
209  killed  and  426  persons  injured.  There  were  48 
automobile  accidents  at  such  crossings,  in  which  the 
casualties  amounted  to  31  killed  and  77  injured,  and  of 
these  39  accidents  occurred  at  unprotected  crossings, 
26  being  killed  and  58  injured. 

The  report  of  the  fire  inspection  department  shows 
that  out  of  1,097  fires  originating  within  300  feet  of 
the  track,  those  definitely  attributable  to  railway 
causes,  240,  or  28.46  per  cent.,  expended  themselves 
without  doing  any  damage.  The  total  damage  from 
such  fires  reached  $105,668,  of  which  the  railways  are 
charged  with  24.43  per  cent.  In  the  Prairie  Provinces 
the  railways  have  constructed  10,994.26  miles  of  fire 
guards. 
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Strengthening  Bridges  for  Truck  Traffic 

Progress    Report    of    Committee    of    American    Road    Builders' 
Association  on  Methods  of  Reconstruction  to  Garry  Heavy  Loads 


AJOJNT  committee  of  the  American  (iood 
Roads  Association  and  of  the  National  High- 
way Traffic  Association  is  considering  the 
c|uestion  of  the  weights,  etc.,  to  Ije  allowed  on 
public  roads,  and  until  their  report  is  adopted  it  may 
not  he  advisable  to  lay  down  definite  standards  for  de- 
termining the  necessary  strength  of  old  bridges.  It 
may  be  well,  however,  to  call  attention  to  the  follow- 
ing facts :  A  well-designed,  well-constructed,  well- 
maintained  reinforced  concrete  bridge  will,  so  .far  as 
we  sail  see,  last  for  centuries.  Trucks  rated  now  as 
heavy  may  appear  puny  in  1975.  Steel  bridges,  well- 
designed,  built  and  maintained  will  last  at  least  50 
years  and  probably  much  longer.  The  engineer  is 
'therefore,  using  good  economy  in  looking  well  into 
the  future  in  designing  new  bridges  because  the  extra 
cost  of  building  a  bridge  of  ample  strength  now  is  only 
a  fraction  of  the  cost  of  replacing  it  with  a  new  one  at 
soiuc  future  time  when  nmch  heavier  trucks  may  come 
into  use.  If  an  old  bridge  is  to  be  streng'thencd,  it  is 
only  a  temporary  makeshift  at  best  and  the  engineer 
is  not  justified  in  looking  many  years  ahead  in  decid- 
ing on  the  assumed  loading. 

Examinations  to  Find  Defects 

Every  one  of  the  bridges  throughout  the  country 
should  be  inspected  at  least  once  a  year  by  a  compe- 
tent man.  A  majority  consist  of  a  single  span  of  wood- 
en stringers  with  plank  floors.  In  the  case  of  such 
bridges  the  main  points  to  be  observed  arc  the  safety 
of  the  abutments,  the  sufficiency  of  the  width,  the  safe- 
ty of  the  railing,  the  adequacy  of  the  waterway  and 
the  strength  and  soundness  of  the  stringers  and  plank- 
ing. All  these  points  require  sound  judgment  and 
reasonable  amount  of  engineering  knowledge.  With 
the  larger  bridges  the  responsibility  is  greater  and  the 
danger  of  loss  of  life  in  case  of  failure  is  also  greater. 
Many  bridges  require  inspection  oftener  than  once  a 
year.  All  steel  bridges  should  be  painted  over  every 
3  or  4  years  by  competent  men  who  are  carefully  in- 
structed to  report  all  defects  observed.  Many  parts 
of  steel  bridges  are  not  accessible  for  proper  inspec- 
tion without  the  use  of  scaffolding  such  as  painters 
use,  but  it  is  not  always  practicable  to  employ  such 
scaiTt)lding  during  the  annual  insi)ection. 

In  i)rc|)aration  for  the  advent  of  heavy  trucks  all 
])u'blic  bridges  should  be  examined  by  competent  men 
who  will  make  a  record  of  the  character  of  the  traffic 
likely  to  come  upon  the  bridge,  the  dimensions  and 
conditions  of  all  vital  members  and  the  sufficiency  of 
the  details,  and  written  rejjorts  of  such  inspections 
forwarded  to  the  jjroper  governmental  department  for 
record.  From  these  reports  it  must  be  decided  which 
bridges  require  complete  reconstruction,  which  re- 
quire new  superstructures,  and  which  can  be  repair- 
ed and  strengthened.  The  necessary  plans  can  then 
be  ])re])ared  and  should  be  cliccke(l  on  the  ground. 
These  inspections  should  be  paid  for  by  tlie  public, 
preferably  on  a  salary  or  |)er  diem  basis.  It  should, 
as  a  rule,  be  done  by  men  who  are  not  financially  in- 
terested in  the  construction  of  bridges  by  contract. 


The  strengthening  of  bridges  often  re<juires  far 
more  engineering  skill  and  ability  than  the  design  and 
construction  of  new  ones.  As  to  how  this  work  of 
strengthening  should  be  carried  out,  much  depends 
on  circumstances.  Estimates  of  cost  are  sometimes 
misleading.  Unit  costs  of  re])air  or  alteration  work 
in  j)lacc  arc  often  more  than  twice  the  unit  costs  of 
similar  material  in  new  work.  When  an  engineer 
starts  to  repair  an  old  bridge  he  is  almost  certain  to 
find  a  considerable  amount  of  work  that  must  be  done 
that  he  had  not  anticipated.  For  these  reasons  it  is 
usually  best  to  have  the  material  furnished  or  fabricat- 
ed by  contract  and  the  field  work  done  by  day's  work, 
if  a  reasonable  efficient  gang  can  be  organized.  Ex- 
pensive equipment  such  as  pile-drivers,  air-compres- 
sors, etc.,  may  be  rented  on  a  per  diem  basis.  If  it  is 
a  well-defined  job  such  as  replacing  a  floor  system, 
or  an  abutment  it  can  be  done  satisfactorily  by  con- 
tract ;  otherwise  a  bidder  is  confronted  by  the  same 
difficulty  as  the  engineer  in  estimating  his  cost  and 
will  either  bid  high  to  cover  risk  and  uncertainty,  or 
will  bid  reasonable  prices  expecting  to  make  up  with 
his  bills  of  extras,  which  will  be  no  small  item.  Often, 
however,  a  cost  plus  contract  is  preferred,  but  it  must 
be  so  worded  that  it  is  either  to  the  contractor's  in- 
terest to  furnish  proper  tools  and  equipment  or  he 
can  be  forced  to  do  so.  It  is  not  always  practicable 
in  such  cases  to  insure  that  the  work  can  be  done  with- 
in the  a])])roi)riation. 

Another  difficulty  often  encountered  in  a  repair 
job  handled  by  a  lump-sum  contract  may  be  illustrat- 
ed as  follows:  The  engineer  estimates  $10,000  as  an 
outside  figure  for  the  job :  he  secures  an  approjiriation 
of  $15,000  to  cover  extras:  the  bidders  have  no  way 
to  estimate  accurately  their  cost  and  are  apt  to  be 
guided  by  the  amount  of  the  appropriation  and  bid 
about  $14,900  leaving  far  too  small  a  margin  for  ex- 
tras. If  an  efficient  gang  cannot  be  organized,  the  cost 
plus  a  fixed  sum  .system  is  generally  the  best,  except 
that  on  public  work,  public  opinion  must  always  be 
considered  and  many  peojjlc  have  an  idea  that  the  cost 
plus  a  fixed  sum  contract  is  only  good  for  war-work 
and  similar  work  in  which  the  maximum  speed  is  ab- 
solutely necessary  regardless  of  cost. 

Variation  From  Standard  Unit  Stresses 

The  committee  does  not  consider  that  in  deciding 
whether  any  given  member  of  a  bridge  needs  strength- 
ening, it  is  necessary  to  hold  strictly  to  the  letter  of 
the  standard  specifications  in  the  matter  of  unit  stress- 
es. In  fact,  a  deficiency  of  20  per  cent  in  material  is 
not  serious,  provided  the  details  are  good  and  the  ma- 
terial is  in  good  condition,  it  being  felt  that  the  usual 
unit  stresses  adopted  make  that  much  allowance  for 
deterioration,  besides  secondary  stresses,  etc.  A  smaller 
allowance,  however,  should  be  made  in  the  case  of 
floorbeam  hangers,  stringers  and  floorijeams  which 
arc  subject  to  widely  and  rapidly  varying  stresses.  In 
considering  the  strength  of  a  bridge  truss,  it  is  not 
necessary  to  assume  that  the  bridge  is  packed  full  of 
trucks  of   maxiinum   weight,   but   if  the   bridge   is    16 
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feet  wide  or  over,  it  is  always  possible  that  two  heavy 
trucks  may  ]3ass  on  the  bridge. 

The  committee  feels  that  in  cases  where  the 
strengthening  of  a  bridge  will  make  it,  in  effect,  a 
permanent  structure,  the  bridge  should  be  designed  to 
carry  a  truck  weighing  at  least  20  tons. 

The  committee  fully  recognizes  that  the  immediate 
strengthening  of  all  the  bridges  in  the  country  that 
need  it,  together  with  the  reconstruction  of  those  which 
cannot  be  economically  strengthened  is  a  physical  as 
well  as  financial  impossibility.  It  would,  therefore, 
recommend  that  immediate  steps  be  taken  to  have  a 
thorough  examination  made  of  all  important  struc- 
tures by  competent  engineers,  and  their  safe  loads  de- 
termined and  indicated  by  ])roper  signs  to  the  end 
that  the  public  be  protected  so  far  as  is  humanly  pos- 
sible. Any  person  who  disregards  these  notices  and 
suffers  disaster  has  only  himself  to  blame.  The  work 
of  preparing  plans  for  strengthening  should  then  pro- 
ceed without  delay  so  that  construction  will  be  delayed 
as  little  as  possible. 

Rebuilding   Steel  Bridges 

The  small  bridges  will  generally  have  to  be  rebuilt. 
The  steel  truss  bridges  will  generally  be  found  fairly 
strong  in  the  trusses,  but  altogether  too  weak  in  the 
floor  system.  Many  steel  bridges  have  suffered  ser- 
iously from  neglect  of  painting  and  maintenance.  Very 
frequently  the  steel  about  a  foot  above  the  bridge  floor 
is  very  badly  corroded.  In  such  cases  tension  mem- 
bers would  have  to  be  reinforced,  which  can  generally 
be  done  if  they  are  of  structtiral  shapes,  but  if  the 
bridge  is  pin-connected,  the  bridge  can  be  supported 
on  false-work  and  new  ten.sion  members  inserted.  Cor- 
roded compression  members  can  very  often  be  effect- 
ually and  permanently  strengthened  by  concreting  in 
the  corroded  parts.  The  concreting  should  extend  be- 
yond the  corroded  parts  far  enough  to  secure  sufficient 
adhesion.  Defective  details  will  generally  have  to  be 
corrected,  even  at  considerable  expense.  The  attempt 
is  sometimes  made  to  strengthen  a  truss  by  placing 
another  alongside  it.  If  this  is  done  great  care  must 
be  taken  that  each  truss  carries  its  share  of  the  load. 
The  floor  system  should  be  supported  on  falsework 
and  disconnected  from  both  trusses,  which  swing  free 
and  then  connections  should  be  made  to  both  the  old 
and  new  trusses.  The  upper  bracing  should  be  con- 
nected to  the  new  trusses  also  to  give  them  lateral 
stiffness.  If  the  stringers  only  are  somewhat  weak, 
their  number  can  be  increased  at  quite  a  moderate  ex- 
])ense.  If  the  stringers  are  very  weak,  they  should 
be  replaced  with  new  ones  of  sufficient  strength.  Weak 
floorbeams  can  generally  be  strengthened  by  riveting 
on  new  cover  plates.  The  hangers  should  be  carefully 
scrutinized  for  defects  as  well  as  for  design,  and,  if 
necessary,   replaced  with   stronger  ones. 

Few  of  the  .steel  truss  bridges  are  strong  enough 
to  carry  ])aved  floors,  although  many  can  be  refloored 
with  2  in.  x  4  in.  creosoted  wood  set  on  edge  and  spik- 
ed closely  together.  This  will  give  a  much  more  dur- 
able floor  and  one  much  less  liable  to  break  through 
under  heavy  loads.  The  weight  is  but  little  greater 
than  that  of  a  plank  floor.  Plate  girders  can  often  be 
strengthened  by  riveting  on  additional  cover  plates. 
Riveted  lattice  trusses  can  often  be  reinforced  to  carry 
paved  floors  without  throwing  away  any  existing  ma- 
terial. Pin-connected  trusses  can  rarely  be  strength- 
ened and  occasions  will  frequently  arise  where  it  is 
necessary  to  support  the  floor  by  means  of  timber 
bents,  consisting  of  piles,  if  the  bottom  is  soft,  or  by 


means  of  mud-sills  and  i)osts,  if  the  bottom  is  hard. 
If  these  are  used  they  should  be  placed  under  all  the 
floor  beams,  the  outer  posts  being  about  two  feet  in- 
side the  centre  lines  of  the  trusses.  This  method,  of 
course,  is  not  suitable  if  the  stream  is  likely  to  carry 
much  drift  wood  or  floating  ice. 

Timber,  Stone  and  Concrete  Structures 
Timber  truss  bridges  can  often  be  strengthened. 
If,  as  is  frequently  the  case,  the  floor  only  is  weak,  it 
is  generally  possible  to  put  in  heavier  timber  in  the 
floor  or  to  strengthen  it  with  steel  to  carry  heavy 
trucks.  Stone  arches  are  almost  always  amply  strong 
to  carry  the  load  if  they  are  in  good  repair  but  it  is 
sometimes  necessary  to  remove  the  earth  covering  and 
grout  the  joints  between  the  stones  to  give  them  a  full 
bearing.  Stone  arches,  moreover,  will  usually  show 
signs  of  distress  long  before  total  failure.  It  is  rarely 
possible  to  strengthen  a  jjlain  or  reinforced  concrete 
arch.  If  a  truss  is  weak  it  seldom  increases  its  strength 
to  place  bents  under  the  floorbeams  unless  all  the  floor- 
beams  are  supported  in  the  same  way,  taking  the  load 
almost  entirely  off  the  trusses.  Plain  concrete  arches 
are  more  liable  to  fail  suddenly  without  warning  than 
almost  any  other  kind  of  a  bridge. 


Personals 

Mr.  A.  M.  Turkington  has  been  appointed  chief  engineer 
of  the  Regina  plant  of  P.  Burns  &  Co.,  the  big  live-stock 
and  meat  concern,  succeeding  Mr.  J.  W.  Jackson. 

Mr.  D,  H.  Fleming,  assistant  engineer  of  St.  Catharines 
for  the  past  four  and  a  half  years,  has  been  appointed  town 
engineer  of  Owen  Sound,  Ont.  He  takes  up  his  duties  April 
1st  and  will  supervise  the  comprehensive  scheme  of  road 
improvement  which  is  proposed  by  the  board  of  works. 

F.  R.  Still,  vice-president  and  secretary  of  the  Canadian 
Sirocco,  Company,  has  left  on  an  extended  trip  for  the  far 
east  where  he  will  investigate  trade  conditions  in  connection 
with  export  work.  Mr.  Still's  itinerary  includes  Japan, 
China,  Australia  and  most  of  the  European  countries.  He 
expects  to  cover  approximately  36,000  miles  before  return- 
ing home  about  November  1st. 

Mr.  G.  G.  Hare,  city  engineer  of  St.  John,  N.  B.,  who  suc- 
ceeded the  late  Mr.  William  Murdoch  in  that  position,  was 
Ijorn  at  Kaarsloof,  South  Africa,  but  was  brought  up  at  St. 
John.  He  graduated  from  McGill  University  in  civil  engin- 
eering in  1896  and  since  that  date  has  been  engaged  in  en- 
gineering work,  principally  in  Canada — British  Columbia,  On- 
tario. New  Brunswick  and  Nova  Scotia — also  for  a  'time  in 
Mexico  and  the  United  States. 


Obituary 

Mr.  Geo.  Creeford  Brown,  architect,  formerly  of  Win- 
nipeg, died  recently  at  his  home  in  Brownleigh,  South  Nyack, 
N.  Y.  It  is  about  15  years  since  Mr.  Brown  moved  to  New 
York  state.  He  designed  many  important  buildings  in  Can- 
ada, including  the  Montreal  city  hall  and  "Spencerwood." 
the  residence  of  the  Lieutenant-governor  of  Quebec. 

Mr.  Harvey  Courtright  Brice.  engineer  in  charge  of  the 
Sumas  Lake  reclamation  scheme  in  British  Columbia,  died 
recently  following  an  operation  for  stomach  trouble.  Mr. 
Brice  was  born  at  Brice  Prairie,  near  Onalaska,  Wisconsin, 
in  1862,  and  in  1904  he  went  to  British  Columbia  as  engineer 
in  charge  of  location  and  construction  of  the  V.  V.  &  E.  Ry. 
from  Blaine  north.  He  had  also  been  in  the  service  of  the 
G.  N.  Ry.  and  was  chief  engineer  for  the  Western  Division 
of  that  road  previous  to  taking  up  private  practice.  He  was 
the  inventor  of  the  railway  switch  now  in  general  use  on 
railroads. 
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Industrial  Relations — Labor's  Viewpoint 

Modern   Efficiency  Methods  Deaden    Men  and    Make  Them  Less 
Efficient  —  Labor    Wants    a    Hand    in    Management   of    Industry 


AT  the  annual  nicetin;,'  of  the.  Joint  Committee  of 
Technical  Organizations,  held  in  the  Physics  Build- 
ing, University  of  Toronto,  on  March  24,  a  feature 
was  the  presentation  of  addresses  on  the  relation- 
ship between  capital  and  labor,  by  a  well  qualified  represen- 
tative of  each  side.  The  employers'  and  employees'  views 
on  this  matter  were  explained  by  Mr.  J.  F.  M.  Stewart,  for- 
mer .secretary  of  the  Canadian  Manufacturers'  Association, 
and  Mr.  Tom  Moore,  president  of  the  Dominion  Trades  & 
Lal)or  Congress,  respectively.  In  this  way  the  engineers 
and  technical  men  received  a  balanced  elucidation  of  a  sub- 
ject with  which  they  are  closely  concerned.  An  abstract  of 
Mr.  Moore's  address  is  given  herewith,  and  in  next  week's 
issue  Mr.  Stewart's  paper  will  be  published: 

Mr.  Moore,  in  opening,  expressed  his  pleasure  at  having 
an  oi)portunity  to  speak  to  men  and  women  representative 
of  the  phases  of  industrial  activity,  which  were  covered  by 
the  organizations  they  belonged  to.  In  dealing  with  indus- 
try it  is  very  often  thought  that  if  you  deal  with  the  em- 
ployers or  the  labor  organizations  you  cover  all  those  who 
are  interested  in  the  labor  problem.  However,  by  the  activi- 
ties of  the  committee,  it  has  been  brought  out  that  there  is 
a   third   organization  interested  in   this   question. 

When  they  first  met  in  Ottawa,  Mr.  Moore  said,  it  was 
a  revelation  to  him  to  know  that  the  engineers  were  interest- 
ing themselves  in  the  social  and  economic  welfare  of  the 
workers.  Having  been  in  close  touch  with  one  of  the  mem- 
bers of  the  committee  on  laibor,  he  had  given  much  more 
thought  to  this  phase  of  the  situation  than  he  otherwise 
would  have. 

Engineers  as  Mediators 

"It  seems,"  he  continued,  "that  the  position  you  gentle- 
men represent  is  one  of  opportunity.  In  the  building  indus- 
try the  architect  often  has  the  power  of  mediating  between 
the  employer  and  the  workmen  and  of  smoothing  over  dis- 
turbances that  otherwise  might  arise.  What  is  true  of  the 
building  industry  is  equally  true  of  the  construction  industry 
where  engineers  are  concerned.  Therefore  I  feel  that  in  ad- 
dressing this  meeting,  I  have  before  me  more  of  an  impar- 
tial jury  than  is  usually  the  case.  It  is  usual  for  us  to  be 
speaking  to  men  or  women  who  are  vitally  interested  in 
lal)or  ^conditions  and  whose  interests  do  not  always  appear 
to  fall  ip  with  the  rest  of  society.  Or,  again,  when  speaking 
to  a  gathering  of  employers,  we  find  a  desire  on  their  part 
to  retain  their  prejudices  and  make  no  concessions.  So  often 
there  is  very  great  difficulty  in  getting  an  impartial  consid- 
eration of  the  question.  I  feel  that  most  of  those  present, 
however,  are  aloof  from  either  of  these  influences,  and  you 
can  form  an  unprejudiced  opinion  as  to  what  is  right  or 
wrong. 

"  'Efficiency'  seems  to  have  a  mechanical  sound,  but  it 
carries  a  diflferent  inference  according  to  the  environment 
of  the  man  who  uses  it.  In  the  past  it  has  usually  been  ap- 
plied to  the  perfection  of  machinery,  and  it  has  been  used 
for  increasing  profits  rather  than  with  the  idea  of  improving 
the.  conditions  of  the  workers.  The  employers  look  at  effi- 
ciency from  the  viewpoint  of  production;  labor,  from  the 
viewpoint  of  human  happiness  and  contentment.  I  believe, 
however,   that  all   parties  are   now   ready    to   look   at   it  and 


measure    it    according    to    the    standard    of    human    welfare 
rather  than  in  dollars  and  cents. 

Men  Become  Mere  Machines 

"One  of  the  first  steps  towards  efficiency  was  in  the  im- 
provement of  machinery  to  bring  about  higher  production. 
Then  efficiency  engineers  turned  their  minds  toward  perfect- 
ing the  work  of  a  human  being,  and  the  Taylor  system  and 
other  similar  systems  were  brought  into  effect.  The  folly 
of  these  systems  was  that  their  object  was  to  so  perfect  the 
movements  of  a  human  being  that  they  became  almost  as 
accurate  as  the  machine.  In  this  way  they  hoped  to  elimin- 
ate any  loss  of  time,  and  in  doing  so  they  succeeded  in  dead- 
ening men's  souls  and  in  bringing  about  that  division  in 
industry  created  by  the  idea  that  employers  looked  upon 
the  workers-  as  merely  cogs  in  the  wheels  of  their  plant, 
and  that  they  had  no  further  interest  in  a  man  than  the  num- 
ber of  movements  they  could  get  out  of  him  in  a  day's  work. 
This  ultimately  led  to  the  point  where,  through  lack  of  in- 
terest in  their  work,  the  workmen  became  actually  less  effi- 
cient. It  was  a  case  of  one  generation  being  capitalized  at 
the  expense  of  another. 

".•\nother  idea  of  efficiency  introduced  in  some  raanufac- 
turinJr  institutions  was  that  of  specialization,  and  instead  of 
teaching  a  man  or  a  boy  al!  the  phases  of  the  trade  he  took 
up,  the  object  was  to  make  him  as  nearly  perfect  as  pos- 
sible on  some  special  machine.  We  have  seen  the  results  to- 
day in  plants  where  a  man  is  kept  working  all  day  on  put- 
ting on  bolts,  or  some  such  operation;  or  in  some  of  the 
large  abattoirs,  where  the  men  stand  in  a  long  line,  doing 
the  same  small  operation  to  each  hog  as  the  trolleys  pass  in 
endless  succession.  This  system,  for  the  sake  of  efficiency, 
is  being  gradually  introduced  into  industrial  establishments. 
Can  you  realize  the  effect  on  the  man  who  is  constantly 
doing  such  work  ?  All  that  a  man  has  to  do,  day  in  and 
day  out.  and  even  year  in  and  year  out,  is,  perhaps,  just 
making  a  cut  so  long  in  a  hog,  until  at  the  end  of  ten  or 
fifteen  years,  we  find  a  human  being  completely  deadened. 

No  Variation  or  Interest 

"Therefore  we  must  lake  into  account  these  attempt.--  at 
efficiency  in  the  past  and  find  out  where  they  arc  leading 
us  to.  How  much  of  the  industrial  unrest  of  to-day  is  due 
to  a  desire  to  get  away  from  such  slavery  and  monotony  ? 
In  the  past,  when  a  worker  was  trained  to  know  all  phases 
of  his  trade,  there  was  variation  and  interest,  but  under  the 
present  system,  where  a  maii  only  carries  out  one  little  op- 
eration, the  interest  is  gone,  and  such  monotony  will  wear 
away  his  initiative  and  break  his  spirit.  So,  in  the  future, 
we  must  look  to  some  system  which  will  remedy  some  of 
these  defects.  Speaking  of  efficiency  from  the  viewpoint  of 
labor,  it  is  something  that  should  be  used  for  the  benefit  of 
the  community  as  a  whole — something  that  should  be 
moulded  so  that  a  man  can  do  a  day's  work  and  come  away 
as  bright  and  vigorous  as  when  he  took  it  up. 

"Regarding  the  hours  of  work,  I  have  drawn  attention 
to  systems  which  are  deadening  to  the  human  mind,  and  in 
industrial  work  of  this  kind,  the  hours  must  be  shortened 
so  that  between  the  time  of  leaving  the  factory  and  going 
back  to  it,  the  workers  have  time  to  get  over  its  effects. 
If  you  keep  a  man  ten  hours  a  day  on  work  of  this  kind  be- 
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cause  he  is  physically  fit  for  it,  you  are  not  looking  to  ulti- 
mate  efficiency.     In    fixing-   the    work-day,    clue    consideration 
'must  be  given   to   the   necessity   for   recreation   of  mind   and 
;  body.    There  are  many  who   will   say   that  our   grandfatliers 
j  worked  for  twelve  hours  a  day,  and  the  men  of  to-day  should 
be  fit  for  equal  labors,  but  people  who  make  such  statements 
do  not  give   thought   to   the   changed   conditions.    Therefore 
the   shorter   work-day   is   needed,   and    it   should    be    shortest 
in   those   industries     where      the      monotony     is   greatest.     I 
'  would  venture  to  say  that  Henry  Ford  may  get  greater  pro- 
duction by  a  6-hour  work-day,  than  in  a  longer  period.     He 
evidently   realizes   that   the   mind   of   the   worker,   as   well   as 
.  his  ibody,  must  be  brought  back  to  the  same  point,  if  his  next 

•  day's  work  is  to  be  efficient. 

Contented  Workers  are  Efficient  Workers 

"In  the  mining  industry,  where  a  man  is  shut  away  from 

light   and   carries   out   his   work   under   lonely   conditions,   he 

should  be  given  the  shortest  possible  hours,   so  that  he  will 

'have  the  longest  possible  time  for  recreation  back  amongst 

other  human   beings.     It   is   a   wise   thing  to   make   a   survey 

of  the  causes  of  unrest,  and  it  is  seen  that  much  of  the  Bol- 

I  shevism  arises  in  mining  districts.    It  is  not  that  these  work- 

[ers  desire  to  be  destructive,  but  the  conditions  of  their  call- 

'  ings   have   turned   their   minds   into   bitter   channels   and   this 

tis  the  reason  that  they  are  more  outspoken  and  more  dras- 

[  tic  in  their  demands  than  others. 

"I  believe  a  man  is  a  reflex  of  the  conditions  surround- 
ing him  at  work  and  at  home.    Therefore,  if  we  want  a  man 
i  a  good  citizen,  we   must  make  his   surroundings   interesting, 
[comfortable  and  safe.    It  is  impossible  to  have  high  produc- 
tion unless  you  have  contented  workers,  and  it  is  impossible 
to   have   contented   workers   unless   the   conditions   surround- 
[ing  their   employment  are   satisfactory   to   the   men   and  wo- 
'■  men   themselves.     The   hours   of   labor   should   not   be    fixed 
strictly  on  the  basis  of  the  stamina  of  the  individual,  but  on 
I  the  broader  basis  which  considers  his  welfare  and  comfort. 
"The  whole   question   of   efficiency   in   industry   depends 
[  on  the  contentment  of  the  workers,  and  you  can  never  have 
contented  workers  unless   some   of  the   inequalities   of  social 

■  conditions  are  removed.  In  some  cities  and  housing  schemes, 
I  workers  are  being  warehoused  rather  than  housed.  There- 
,fore,  it  is  the  duty  of  those  interested  in  industry  to  give 
,  some  thought  to  the  housing  of  the  workers  and  lend  their 
'assistance  to   schemes   which   will   again   permit   the   worker 

■  to  become  the   possessor   of   his   own   home.    And   not   only 

•  should  we  have  his  own  home,  but  he  should  also  have  a 
little  garden  surrounding  it  where  he  can  find  recreation  and 
relaxation   from  the   thoughts   of  industry.     I   am   convinced 

;  that,  if  the  shorter  day  and  proper  housing  were  brought  into 
;  effect,  much  of  the  loss  of  time  which  is  now  occurring,  due 
fto  discontent,  would  be  removed. 

A  Hand  in  the   Management  of  Industry 

"There  is  also  a  growing  thought  in  the  minds  of  work- 

[  ers  that  they  are  separated  from  the  management  of  indus- 
try.    If    they    are    to    devote    their    thoughts    and    minds    to 

'  greater  efficiency,  the  reward  should  come  to  the  workers 
themselves.     Industry   to-day   is   not   simply   the  problems   of 

■adjusting  conditions  in  individual  factories.  One  industry 
produces  the  raw  material  for  another  and  the  whole  is  a 
connected  chain  and  must  be  considered  in  this  light.  With 
the  improvement  of  transportation  between  one  part  of  the 
world  and  another  and  the  drawing  together  of  the  diflferent 
countries,  it  has  become  necessary  to  take  cognizance  of  the 
world  situation.  There  is  a  great  need  of  education  of  the 
workers  themselves  in  the  management  of  industries,  before 
it  can  be  effectively  carried  out.  We  are  on  the  verge  of  the 
time  when  the  workers  will  demand  the  control  of  industry 

.  and  that  country  which  has  wisely  made  provision   for  the 


situation  and  has  given  them  a  growing  power  will  secure 
the  greatest  efficiency  and  contentment.  If  the  employers 
want  to  stand  back  and  refuse,  I  believe  in  this  Dominion' 
steps  may  be  taken,  as  in  Russia,  to  seize  for  the  workers 
themselves  the  means  of  production.  I  don't  want  to  see 
this  occur,  but  an  obstinate,  .stand-pat  attitude  on  the  part 
of  capital  would  bring  it  aJbout.  Workers  are  no  longer  con- 
tent to  have  industry  autocratically  controlled  as  in  the 
past,  they  are  no  longer  content  to  be  told  some  morning 
their  services  are  no  longer  required.  Workers  may  be  un- 
reasonable in  this,  but  you  must  realize  that  there  is  also  no 
justification  for  the  worker  who  is  capable  and  willing  to 
work  being  unable  to  obtain  it  and  earn  a  sufficient  liveli- 
hood. There  are  thousands  of  workers  to-day  walking  the 
streets  who  are  just  as  anxious  to  be  working  as  they  were 
during  the  past  four  years;  there  are  thousands  of  these  peo- 
ple who  cannot  see  and  cannot  realize  why  it  is  impossible 
to  keep  them  busy  and  working  for  the  means  of  production 
instead  of  destruction;  why  their  services  are  not  needed 
for  the  upbuilding  of  soicety  just  as  much  as  for  the  tearing 
down  of  autocracy.  Underlying  it  all  is  this  feeling  that 
their  demands  are  made  not  only  for  themselves  but  also 
that  they  can  protect  their 'dependants.  If  the  spirit  under- 
lying the  demands  of  these  men  is  one  for  the  betterment 
of  humanity,  surely  we  can  forgive  them  for  being  drastic' 
"I  have  pointed  out  this  feature  of  the  situation — ,that 
if  we  are  to  have  efficiency,  we  must  make  it  impossible  for 
unemployment  to  exist  as  it  exists  to-day.  The  power  must 
be  taken  out  of  the  hands  of  a  man  or  a  small  board  of  men 
to  say  to  thousands  that  they  cannot  have  work.  The  work- 
ers are  saying  to-day  that  this  situation  must  be  changed, 
and  if  employers  will  only  come  forward  and  institute  mea- 
sures for  the  gradual  elimination  of  these  conditions  and 
for  the  taking  of  their  employees  into  co-partnership,  the 
question  may  be  settled  amicably.  But  since  the  armistice 
was  signed,  though  demands  have  'been  persistently  made 
by  labor,  there  has  been  very  little  manifestation  of  a  desire 
to  meet  them,  on  the  part  of  the  large  manufacturers  of  this 
country.  Some  have  waited  until  the  workers  have  forced 
the  issue,  but  if  labor  here  were  to  take  matters  into  their 
own  hands  they  would  be^  no  better  equipped  to  control  in- 
dustry than  has  been  the  case  in  Russia. 

Safety  and  Sanitation 

"There  is  one  step  in  this  direction  which  can  be  taken 
immediately.  One  phase  of  efficiency  must  be  the  elimina- 
tion of  waste — not  only  waste  of  material,  but  also  of  life. 
Our  industries  are  destroying  thousands  of  lives,  sometimes 
because  of  poor  ventilation  and  unsanitary  conditions,  and 
also  because  of  the  lack  of  safety  devices.  There  have  been 
innumerable  cases  where  the  workers  have  asked  for  these 
improvements  and  where,  because  it  was  thought  that  it 
might  interfere  with  the  management  of  the  plant,  they 
have  been  refused,  and  the  first  step  that  might  'be  taken  is 
the  placing  of  safety  and  sanitary  arrangements  in  the  hands 
of  the  employees  themselves.  They  know  first  of  anything 
that  is  unsafe  or  unhealthy,  and  and  they  should  be 
authorized  to  appoint  a  committee  to  install  the  necessary 
devices.  They  might  at  first  bring  forward  impracticable 
schemes,  but  would  soon  come  to  realize  their  responsibility 
and  take  only  such  measures  as  were  necessary  and  reason- 
able. Therefore  the  formation  of  a  shop  committee  with 
LO'-rrol  of  safety  and  sanitary  devices  might  be  a  first  step 
towards  co-partnership. 

''When  you  thus  demonstrate  to  the  workers  that  you 
are  concerned  with  their  interest  and  consider  the  human 
pide  of  industry,  it  would  afterwards  be  easy  to  broaden  out 
t.ie  scope  of  these  committees.  When  'the  worker  is  told 
thav  there  are  no  more  orders  on  the  books,  there  are  two 
questions    he   wants   answered:     Is    it -because    of   inefficient 
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m:inaK<nient.  or  because  the  employer  docs  not  want  ihein  on 
account  of  their  not  bcinpf  sufficiently  profitable?  You  must 
let  the  workers  know  in  the  future  the  reason  why  orders 
have  not  been  obtained.  The  employees  are  often  aware  of 
inefficiency  of  which  the  management  knows  nothing.  The 
inefficiency  of  the  Printing  Bureau  at  Ottawa  was  a  reve- 
lation to  the  executives,  but  the  workers  themselves  had 
known  of  it  and  knew  the  remedy,  but  never  had  an  oppor- 
tunity to  put  it  into  operation.  If  the  employers  would 
trust  the  workers  they  would  find  the  workers  would  recog- 
nize their  responsibility  and  that  they  would  then  have  a 
higher  and  more  efficient  class  of  workmen. 

Not  So  Far  Apart,  After  All 

"These  industrial  councils  should  be  broadened  out  to 
the  fullest  degree,  but  it  is  a  matter  for  education.  In  the 
annual  report  of  the  Joint  Committee  of  Technical  Organ- 
izations attention  was  drawn  to  'the  fact  that,  at  the  recent 
conference,  it  had  been  shown  that  the  labor  forces  were 
not  as  entirely  selfish  and  far  apart  from  the  management 
as  had  been  thought.  I  have  met  representatives  of  capital 
who  were  surprised  to  find  not  only  the  intelligence  of  the 
workers,  but  also  their  adaptation  to  the  new  conditions. 
Much  of  the  trouble  of  to-day  is  due  to  the  fact  that  the  em- 
ployer and  the  worker  have  both  lived  in  their  own  diflferent 
rooms,  suspicious  of  each  other,  so  that  there  has  always 
been  an  attempt  to  steal  an  advantage  rather  than  an  at- 
tempt  to  better  conditions. 

"But  the  co-operation  I  have  spoken  of  would  be  wasted 
unless  put  to  the  use  of  making  better  the  lives  of  the  work- 
ers. In  the  past  the  employers  have  'been  paternal  in  their 
measures  for  the  betterment  of  the  living  conditions  of  their 
employees — they  have  instituted  insurance,  pensions,  and  so 
forth,  and  when  the  employees  have  asked  for  increased 
wages,  they  have  emphasized  that  they  have  done  this,  that 
and  the  other  for  them.  This  has  been  a  mistake.  You  must 
make  the  worker  feel  that  you  are  not  giving  him  these 
things  as  a  measure  of  charity,  and  it  must  be  recognized 
that  labor's  investment  is  as  great  as  that  of  capital,  and 
it  is  to  labor  that   the   first  dividends  must  be  paid." 

Another  step  which  Mr.  Moore  said  should  be  taken 
was  the  nationalization  of  transportation,  waterpowers  and 
natural  resources.  The  benefit  of  greater  eflSciency  in  these 
fields  should  not  go  to  great  monopolies,  hut  to  the  coun- 
try at  large.  "When  we  have  brought  about  this  national- 
ization, co-operation,  the  short  day  and  the  increases  of  the 
pleasures  of  home  life,  and  the  raising  of  the  standard  of 
wages  until  the  dividing  line  1)ctween  rich  and  poor  has  been 
eliminated,  we  will  then  have  reached  the  point  that  we  have 
been  blindly  striving  for  in  the  past,  but  the  efficiency  will 
not  be  one  of  dollars  and  cents,  nor  of  the  unit  of  production, 
but  of  the  human  happiness  you  have  brought  into  the  lives 
of  the  workers  of  this  Dominion." 


Trade  Publication 

How  ashes  and  waste  are  removed  from  schools,  audi- 
toriums, railroad  buildings,  apartment  houses,  hotels,  hospi- 
tals, etc..  by  means  of  the  G&G  Telescopic  Hoist,  is  described 
in  a  series  of  new  pamphlets  now  being  distributed  by  Gillis 
&  Geoghegan,  Sherbrooke,  Que.  The  G&G  hoists  are  made 
in  five  styles  to  suit  various  conditions.  In  order  that  the 
proper  model  may  be  considered  in  relation  to  the  condi- 
tions at  any  building,  readers  of  the  Contract  Record  are  in- 
vited to  write  for  pamphlet,  "What  G&G  Model  Shall  I 
Use?"  obtainable  without  obligation  from  Gillis  &  Geog- 
hegan's  Sherbrooke  office. 


Plans    are    being    outlined     for     an     extensive     drainage 
scheme  for  the  Boundary  Bay  district  in  British  Columbia. 


British  Columbia  Called  Open  Ground 
for  Foreign  Architects 

Another  instance  in  which  foreign  technical  men  have 
been  shown  preference  over  Canadian  firms  on  Canadian 
work,  is  reported  from  Vancouver.  The  work  in  question 
is  the  construction  of  a  new  Union  Bank  Building  proposed 
in  that  city,  which  an  American  firm  of  architects  has  been 
employed  to  supervise.  This  manifest  injustice  to  local  archi- 
tectural firms  is  causing  a  good  deal  of  dissatisfaction  among 
them,  and  Mr.  S.  M.  Eveleigh,  the  B.  C.  representative  on  the 
Council  of  the  Royal  Architectural  Institute  of  Canada,  on 
behalf  of  the  local  architects'  association,  has  addressed  the 
following  letter  to  the  chairman  of  the  Vancouver  Board  of 
Trade  in  this  connection: 

"As  chairman  of  the  Board  of  Trade  it  may  reasonably 
be  presumed  that  you  desire  to  advance  the  business  inter- 
ests of  this  community  and  Canadian  citizens  generally.  I 
therefore  call  your  attention  to  the  manifestly  unfair  and  un- 
patriotic action  of  the  officials  of  the  Union  Bank  in  award- 
ing the  supervision  of  their  proposed  new  building  to  a  for- 
eign firm  of  architects. 

"This  firm  is  an  American  firm  maintaining  an  office  and 
casual  residence  here  only  when  some  of  our  townsmen,  who 
prefer  everything  of  American  origin,  hand  them  commis- 
sions for  buildings.  The  members  of  this  firm  have  been 
recently  in  the  United  States  army  and  the  legal  domicile 
of  themselves  and  their  relatives  is  in  the  United  States.  An 
examination  of  their  business  operations  here  will  show  that 
their  sympathies  are  entirely  in  favor  of  the  use  of  material 
manufactured  in  the  United  States,  and  this  statement  may 
easily  be  substantiated  by  enquiry  amongst  local  material  supr 
ply   firms. 

Question  for  Advisory  Board 

"After  years  of  experience,  one  does  not  expect  very 
much  consideration  to  'be  shown  to  western  technical  men 
by  head  office  bank  officials,  but  with  the  advent  of  the  much- 
advertised  appointment  by  the  Union  Bank  of  a  local  advis- 
ory committee  of  Vancouver  citizens.  I  think  one  would  be 
justified  in  expecting  better  treatment  for  provincial  archi- 
tects. 

"The  persons  comprising  this  advisory  committee.  I  am 
informed,  are  members  of  the  council  of  the  board  of  trade, 
and  as  such  having  many  times  pledged  themselves  to  the  doc- 
trine of  'patronage  of  home  industry.'  'purchase  of  goods  of 
Canadian  manufacture,'  'employment  of  local  labor,'  'the 
Spending  of  Canadian  money  in  Canada.'  and  more  recently 
'employment  and  work  for  returned  soldiers.'  'reconstruction,' 
'Canada  for  the  Canadians.'  and  other  fine-sounding  catch- 
phrase  platitudes,  now  find  themselves  faced  with  either 
repudiation  of  these  tenets  or  the  implied  admission  that 
their  advice  to  employ  local  talent  has  been  overridden  by 
the  directors  of  the  bank— certainly  a  disagreeable  and  anom- 
alous position  for  newly-appointed  officials  to  find  themselves 
placed — because  it  is  hardly  reasonable  to  suppose  the  local 
advisory  committee  was  disloyal  enough  to  recommend  to 
the  bank  that  a  foreign  firm  of  architects  be  employed.  The 
only  other  position  they  can  take  it  to  disclaim  all  knowledge 
of  this  appointment. 

"Open  Ground"  for  Foreign  Architects 
"You  and  your  council  may  not  be  aware  that  recent 
legislations  in  adjacent  states  prevents  any  person  practis- 
ing architecture  in  these  states  under  pain  of  fine  and  im- 
prisonment, unless  he  has  resided  there  for  a  year  and  is 
also  an  American  citizen.  The  legislature  of  British  Colum- 
bia has  several  times  declined  to  give  this  protection  to  the 
architects  of  British  Columbia,  notwithstanding  such  protec- 
tion  is   given   to   the   profession   in   Quebec,   Ontario,   Mani- 
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toba,  Saskatchewan  and  Alberta;  so  British  Columl)ia  is  open 
ground  for  foreign  architects,  and  the  resident  architects 
have  therefore  the  right  to  claim  such  sympathy  and  pro- 
tection as  might  be  expected  would  be  granted  them  liy 
members  of  their  home  board  of  trade. 

''The   usual   alien,    l)uilding-booni,    non-resident   architect 

works,  for  rates  that  a  tax-paying  architect,  resident  of  this 

r  city  could   not   exist   upon.     The   transient  gathers   in   a   few 

fees  and  departs,  leaving  a  trail  of  rotten  work  behind  them 

— si  momentum  requiris  circumspice. 

Soldiers  Could  do  Work 

"Mr.   Somervell   is   a  gentleman   and   a   man   of   standing 

in  his  profession  and  does  not  work  for  reduced  fees,  but  is 

not  a  citizen  or  resident  of  this  country,  and  so  I  submit  is 

not  entitled  to  receive  a  commission   from   the   officers   of  a 

Canadian   corporation.      Leaving   our   own    firm   entirely    out 

of  consideration  because   the  writer  was  told  by  one  of  the 

i  general   officers    of   the   bank   over   two   years   ago    that    the 

bank's  Winnipeg  architects   were   to   do   the   work  here,   and 

consequently  had  no  reason  to  expect  this  commission,  there 

are   half-a-dozen   or   more   architectural    firms   fully    qualified 

to  design  and  superintend,  the   erection  of  any  building  that 

.the  Union  Bank,  or  any  other  bank,  might  require.     If  it  is 

"a  question  of  army  service — and  if  the  local  committee  and 

bank  officials  are  sincere  in  their  protestations  of  sympathy 

[  for   the    returned   soldier — I    wish    to   inform   you    that   there 

fare  two  or  three  officers  who  have   fought  in   the   trenches, 

,  architects   by   profession,   resident   in   the   province,   recently 

'  returned   from   France,  w"ho  are  also  well   qualified   to   carry 

out  the  bank's  work. 

Encouragement  of  Home   Industry 

"It  seems  to  me  that  if  the  oft-preached  doctrine  of 
'patronage  of  home  industry'  means  anything  more  to  the 
members  of  the  Board  of  Trade  than  a  nice-sounding  phrase, 
you  will  be  able  to  see  your  way  clear  to  recommend  to  one 
•  of  your  bureaux  the  consideration  of  the  subject  matter  of 
■  this  letter,  and  request  an  expression  of  opinion  thereon. 
"I  have  been  informed  that  a  letter  addressed  to  the 
Board  of  Trade,  in  which  the  action  of  a  bank  is  criticized, 
is  suppressed,  no  matter  how  detrimental  such  action  may 
be  to  any  group  of  citizens.  I  can  hardly  conceive  this  in- 
formation to  be  true.  However,  the  result  will  prove  or  dis- 
credit this  statement." 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Trade  Incorporations 

Canadian  File  &  Tool  Works,  Limited,  capital  .$300,000, 
Montreal. 

Harrison  &  L;inimond  Construction  Co.,  Ltd.,  Vancouver, 
capital   $,")0,000. 

Crammond    Macliinery    Co.,    Ltd.,    capital    $")0,000,    head 
'  office  Montreal. 

Kamloops  Building  Syndicate,  Ltd.,  Kamloops,  B.  C, 
capital  .$20,000. 

Montreal  Portland  Cement  Company,  Ltd.,  capital  $2,- 
000.000,  Montreal,  P.  Q. 

La  Compagnie  des  Terrains  de  \'imy.  capital  $1.")0,000, 
Montreal,  to  carry  on  real  estate  and  construction  business. 

Ottawa  Estate  &  Investors,  Limited,  head  office  Ottawa, 
capital  $60,000.  Authorized  to  carry  on  the  business  of  con- 
tracting and  construction. 

P.    H.    Secords    &   Sons    Construction    Co..    Ltd.,    capital 
.$500,000,  Brantford,  Ont.,  to  take  over  business  of  P.  H.  Se- 
'  cord  &  Sons,  Limited — authorized  to  operate  as  general  con- 
tractors, engineers  and  architects. 


.\   housing  commission  has  been   formed  in   Gait,  Ont. 
The  Prince  Rupert  Drydock  &  Engineering  Co.  is  plan- 
ning  to   build   two   21,800-ton   steel   ships   at    Prince   Rupert, 

B.  C. 

The  Gait  Art  Metal  Company,  Ltd.,  Gait.  Ont.,  plan 
the  resumption  of  business  on  a  pre-war  scale  and  the  em- 
ployment of  additional  hands. 

The  Great  War  Veterans  Association  has  a  campaign 
underway  to  raise  $90,000  for  the  erection  of  a  central  exe- 
cutive building  in  Regina,  Sask. 

The  two  most  important  construction  items  included  in 
the  estimates  of  the  B.  C.  provincial  government  are:  John- 
son street  bridge,  Victoria.  $300,000;  Boy's  Industrial  School. 
\'ancouver,  $7.5,000. 

The  Board  of  Trade  of  Preston,  Ont.,  recently  passed 
a  resolution  recommending  that  the  town  council  make  ap- 
plication for  the  sum  of  $150,000  for  the  purpose  of  erecting 
houses  under  the  Ontario  Housing  Act. 

The  city  council  of  Sault  Ste.  Marie,  Ont.,  has  appoint- 
ed ex-Mayor  W.  J.  Thompson  and  former  City  Engineer  A. 
G.  Tweedie  members  of  a  housing  commission  for  that  city, 
with  Mayor  M.  A.  Boyd,  ex-officio  member. 

A  million-dollar  factory  is  to  be  built  in  Vancouver,   B. 

C,  by  the  Coca-Cola  Company,  at  the  corner  of  Richards 
and  Smyth  streets.  One  storey  is  to  be  erected  at  present 
and  provision  made  for  the  addition  of  two  storeys  later. 

The  Miramichi  Construction  Co.,  Ltd.,  a  newly  organiz- 
ed concern,  is  taking  over  the  assets  of  the  International 
Shipbuilding  Corporation,  including  their  yards  at  Nordin, 
N.  B.,  plant,  machinery,  stock  of  material  and  a  540-ton 
schooner  which  was  being  built  when  the  corporation  ran 
short  of  capital. 

Reduction  in  the  freight  rates  on  building  materials  is 
advocated  in  the  United  States  as  a  means  of  decreasing  the 
cost  of  building  and  is  understood  to  have  met  with  the  ap- 
proval of  the  Director-General  of  Railroads.  This  step  is 
intended  to  bring  about  an  awakening  of  activity  in  build- 
in,g  and  construction. 

Among  the  construction  undertakings  which  the  Hali- 
fax Shipyards  are  stated  to  have  in  view  are  a  plate  mill  and 
a  machine  shop.  The  pla'te  mill  is  to  cost  about  $250,000  or 
$M00,000  and  will  be  of  reinforced  concrete.  The  machine 
shop,  which  will  be  the  second  to  be  built  by  the  company, 
will  cost  about  $70,000. 

The  Kitchener  and  Waterloo  Manufacturers'  Association, 
which  is  an  amalgamation  of  the  Employers'  Association,  the 
Kitchener  manufacturers  and  the  W^aterloo  manufacturers, 
proposes  to  take  steps  to  secure  the  erection  of  more  houses 
for  working  men  in  these  communities,  and  the  provisions 
of  the  new  Housing  Bill  will  be  investigated. 

Repairs  are  about  completed  to  the  furnaces  of  the  Nova 
Scotia  Steel  &  Coal  Co.,  at  Sydney  Mines.  N.  S.  Operation 
of  one  rolling  mill  was  resumed  a  week  ago  and  the  other 
mills  are  to  recommence  work  within  a  few  days.  Plans  for 
a  complete  reorganization  of  tlie  company's  plant  are  being 
worked  out  and  a  statement  of  development  is  expected  with- 
in a  few  weeks. 

The  Roman  Catholic  church  at  Gravelbourg,  Sask.,  the 
basement  of  which  was  finished  last  year  and  was  used  as  a 
church  edifice,  is  to  be  brought  to  completion  this  year.  This 
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I)uil(linp;,  for  which  J.  H.  Tremhlay  &  Sons,  of  WinnipcR, 
have  the  contract,  will  cost  over  $100,000.  A  $100,000  R.  C. 
collcKC  and  a  $.10,000  hospital  for  the  (Jrey  Nnns,  are  also 
to  l)c  built  in  this  town. 

The  announcement  that  the  management  of  the  Govern- 
ment railways  proposes  to  call  tenders  at  once  for  250,000 
ties'  to  be  used  in  connection  with  the  further  construction  of 
the  Hudson  Bay  Railway,  would  indicate  that  work  on  that 
road  is  to  be  pushed  ahead  this  season.  This  appears  to  be 
tlie  result  of  representations  by  Western  members  of  the 
I'arliament.  It  is  stated  that  the  line  v^ill  in  all  probability 
l)c  completed  before  the  end  of  the  summer  of  1920. 

Over  $1,000,000  worth  of  construction  work  is  proposed 
in  Kingston,  Ont.,  half  of  vvliich  is  to  be  done  by  the  federal 
and  provincial  governments.  The  provincial  government  is 
expending  $7.'j,000  in  building  extensions  at  Rockwood  Hospi- 
tal. The  Kingston  General  Hospital  is  to  he  enlarged  and 
the  Douglas  Library  and  possilily  other  huildings  started  at 
Queen's  University.  There  is  also  the  new  educational  build- 
ing for  the  Royal  Military  College,  for  which  tenders  have 
been  received  already. 

Premier  Oliver,  of  British  Columbia,  has  announced  that 
the  Provincial  Government  will  at  once  introduce  a  bill  to 
provide  for  the  borrowing  of  three  and  a  half  million  dollars 
for  the  important  public  undertakings  in  the  province  during 
1919.  Part  of  this  sum  will  be  devoted  to  an  emergency 
fund  of  one  and  half  million  dollars  for  the  purpose  of  pro- 
viding work  for  returned  soldiers.  Practically  the  whole  of 
this  amount  will  be  for  capital  expenditure  on  public  works 
in  the  province,  chiefly  trunk  roads. 

In  order  to  develop  the  community  spirit  in  the  province, 
the  Ontario  Government  proposes  to  give  financial  aid  to 
townships  for  the  establishment  of  community  halls  and  ath- 
letic fields.  Legislation  for  this  purpose  was  recently  in- 
troduced in  the  Legislature  by  Hon.  G.  S.  Henry,  providing 
for  a  government  grant  of  2.5  per  cent,  of  the  cost  of  con- 
structing a  community  hall,  with  a  maximum  grant  of  $2,000. 
This  grant  will  be  made  on  the  value  of  the  building  alone, 
and  in  addition  to  the  site,  the  local  interests  must  provide 
a  suitable  athletic  field. 

Plans  are  being  pushed  ahead  in  Burnaby,  B.  C,  in  con- 
nection with  the  housing  scheme  for  returned  veterans  on 
the  government  lands  known  as  D.  L.  71  and  72.  This  area 
is  to  be  divided  into  half-acre  lots,  and  the  land  will  be  clear- 
ed, streets  graded,  water  mains  extended  from  the  existing 
water  system  in  Burnaby,  and  electric  light,  power  and 
transportation  facilities  will  be  provided.  Modern  houses 
will  be  erected  and  the  cost  to  the  returned  men  will  be 
$2,200  for  the  dwelling  and  the  lof,  payment  being  extended 
over  a  period  of  twenty  years. 

Ten  miles  of  the  main  channel  will  be  constructed  this 
season  on  the  government  irrigation  project  in  the  Osoyoos 
district,  B.  C.  The  work  will  be  completed  in  units  and  water 
will  be  made  available  for  the  lands  in  the  adjacent  area  as 
each  unit  is  finished.  Already  camps  have  been  established. 
This  channel  will  be  constructed  on  the  gravity  principle  and 
the  water  will  be  supplied  from  the  Okanagan  River,  but 
later  storage  and  reservoir  systems  will  be  built  in  the  hills 
behind  the  property  and  irrigation  will  be  made  available 
for  the  whole  area.  Mr.  F.  H.  Latimer,  of  Penticton,  is  en- 
gineer in  connection  with  the  project. 

A  conference  of  some  twenty  delegates  of  cities  and 
towns  of  Saskatchewan  with  members  of  the  provincial  cab- 
inet was  recently  held  in  Regina  to  discuss  the  housing  ques- 
tion, and  it  was  decided  that  the  federal  government's  scheme 
was  not  practicable  so  far  as  that  province  was  concerned. 
It  was  pointed  out  that  Saskatchewan's  share  would  be  $1,- 
71G„000  with   which   at   the   most  not   more   than   500  houses 


could  be  secured.  Under  these  conditions  ii  \\a>  LnuiiKiii  it 
would  not  help  to  solve  the  problem  and  would  only  act  as 
a  deterrent  to  private  capital.  Finally  a  resolution  was  un- 
animously adopted  to  the  effect  that  the  provincial  govern- 
ment in  co-operation  with  the  other  provincial  governments 
of  the  West  strongly  urge  the  Dominion  government  to  as- 
sume all  responsibility  in  financing  housing  schemes,  the 
municipalities  being  made  responsible  only  for  administra- 
tion. 

The  proposed  educational  building  at  the  Royal  Mili- 
tary College,  Kingston,  Ont.,  for  which  tenders  were  recent- 
ly received,  will  be  located  on  the  west  side  of  the  present 
educational  building  and  just  a  few  feet  from  it.  The  two 
buildings  will  be  connected,  for  the  present,  by  a  passage- 
way, but  it  is  intended  later  to  reconstruct  the  old  building 
to  conform  to  the  new  one,  of  which  it  will  form  a  part.  The 
new  structure  will  be  158  ft.  x  106  ft.  and  there  will  be  an 
assembly  hall  adjoining,  67  ft.  x  65  ft.  It  will  consist  of 
basement  and  three  storeys.  The  basement,  in  addition  ■  • 
the  machinery  room  and  heating  plant,  will  contain  the  aj)- 
plied  science  branch.  The  ground  floor  will  contain  the 
main  hall,  lecture  room  and  six  rooms;  the  first  floor,  main 
hall,  lecture  room  and  six  rooms;  the  second  floor,  the  lab- 
oratory and  five  other  rooms.  The  building  will  be  of  stone 
and  a  105-foot  tower  rising  above  the  main  entrance  will  give 
it  a  very  imposing  appearance. 

GOOD    ROADS    ACTIVITIES 

The  Board  of  Trade  of  Vernon,  B.  C,  is  continuing  its 
agitation  to  have  the  necessary  repairs  made  to  the  road  be- 
tween that  city  and  Armstrong.  A  committee  has  been  ap- 
pointed to  take  the  matter  up  with  Road  Superintendent 
Dever  and  the  district  engineer. 

An  amendment  has  been  made  to  the  New  Brunswick 
Highway  Act  requiring  owners  of  tractors  to  obtain  per- 
mits and  give  bonds  before  they  can  be  used  ui5on  the  high- 
ways. 

The  Board  of  Trade  of -Kelowna,  B.  C,  has  passed  a  reso- 
lution urging  that  the  provincial  government  build  a  road 
between  Kelowna  and  Carmi  to  connect  with  the  Boundary 
district. 

Mr.  A.  McGillivray.  Highway  Commissioner  for  Mani- 
toba, estimates  that  there  will  be  approximately  one  thous- 
and miles  of  markeit  roads  built  in  that  province  this  year, 
and  believes  it  will  be  the  busiest  road  building  season  the 
province  ever  had.  "Good  Roads"  programmes  have  al- 
ready been  prepared  by  many  municipalities  and  others  arc 
under  consideration.  The  following  municipalities  have  al- 
ready submitted  by-laws  involving  the  expenditures  men- 
tioned. These  amounts  in  each  ease  will  be  duplicated  by  a 
government  grant:  Rockwood,  $224,000;  Wood  worth,  $200,- 
000;  Miniota,  $225,000;  Archie.  .$40,000;  Franklin,  $50,000; 
St.  Clement,  $38,000;  Oakland.  $60,000;  Glcnwood,  $40,000; 
Grey,  $50,000;  Swan  River,  $108,000.  A  large  number  of 
bridges  will  also  'be  tuilt  this  year,  the  majority  of  which 
will  be  of  reinforced  concrete. 

Commissioner  McGillivray  also  hopes  to  see  a  lot  of  work 
done  on  the  Jefferson  highway  from  Winnipeg  to  Emerson.- 
The  engineers  are  preparing  estimates   of  cost  of  the   road^j 
for    the  municipalities  through  which  it  passes  and  a  joint  meet-  ■'■ 
ing  of  all  parties  concerned  will  be  called  soon.     It  is  believ- 
ed  that   the   road   will   cost   on   an   average   $4,500  per  mile, 
with  67  miles  to  be  constructed.     Two-thirds  of  the  cost  of 
construction  and  up-keep  is  to  be  borne  by  the  government 
and  the  balance  by  the  municipalities  concerned. 

The  main  highway  through  Portage  and  Brandon  to  thej^ 
Saskatchewan  boundary  is  also  to  be  proceeded  with.     One 
hundred  and  forty-one  miles  have  already  been  constructed, 
leaving  about  ninety  miles  yet  to  be  built. 
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Boost,  Not  Knock,  Good  Roads,  said  H.  T. 

Routly  at  Eastern  Ontario  Good 

Roads  Association 

I   COME  here  as     one     of     the     charter     members 
of  your     association     and     instead     of     making 
my     first     public     appearance     as     Construction 
Engineer  for  the  Department  of  Provincial  High- 
Iways,   I    really   am   making   my   last   appearance — for 
a  time  at  least — as  a  free-lance  contracting  engineer, 
-and  I  would  ask  you  to  interpret  my  few  remarks  as 
such. 

I  have  always  been  interested  in  roads — one  of  the 
first  positions  ever  offered  me  in  charge  of  a  body  of 
^men  was  in  charge  of  road  cutting  for  a  lumber  com- 
[pany  in  South-Eastern  Manitoba  many  years  ago. 

In  my  University  course  in  the  Faculty  of  Applied 
■  Science  in  Toronto,  my  thesis  was  written  on  road 
[construction,  but  I  hope  that  this  document  is  so  far 
buried  that  it  can  never  be  resurrected  to  be  held 
^.against  me.  I  haven't  the  faintest  idea  now  what  is  in 
lit,  but  it  was  written  at  a  time  when  a  wealth  of  inex- 
fperience  gave  me  great  confidence  and  permitted  me 
fto  say  many  things  and  to  hold  many  positive  ideas 
[that  years  of  subsequent  actual  experience  may  have 
^entirely  disproved. 

Dogmatism  Deprecated 

In  fact  the  last  ten  years  of  constant  touch  with 
troad  matter.s — particularly  from  the  road  engineering 
Eand  contracting  point  of  view — have  taught  me  above 
'everything  else  the  danger  of  forming  fixed  and  dog- 
,  matic  opinions  regarding  road  matters.     I  meet  con- 
stantly men  in  various  lines  of  professional  or  business 
life  who   express   such   unqualified,   positive   opinions 
t-regarding  what  ought  to  be  the  policy  of  this  or  that 
I  government  regarding  road  construction  or  regaramg 
what  type  of  road  is  the  most  suitable  for  this  or  tliat 
^location,  that  I  am  fairly  astounded.    I  some  respects  I 
I  envy  such  men  their  self-comi)lacency — and     the     un- 
'  bounded   confidence   they   have   in   the   correctness  of 
[their  opinions.    But  men  of  such  type  are  entirely  un- 
iiitted  to  deal  with  the  road  problems  of  the  present 
[day.     It  is  a  question  on  few  points  of  which  we  can 
,  afford  to  be  dogmatic.    New  conditions  are  arising  and 
;  developing   so   rapidly   and   have    such   a   tremendous 
bearing  on  the  question  of  road  policy  and  road  de- 
I  sign  that  the  only  men  qualified  to  handle  the  proposi- 
ition  are  men  who  never  close  their  minds  to  the  in- 
i-fluence  of  new  ideas — new  methods — new  experience — 
^but  who  are  ever  ready  to  see,  to  study,  weigh  and  if 
deemed  advisable,  to  adopt,  and  to  gain  from  the  ex- 
perience of  others  as  they  go  along.    By  that  I  do  not 
mean  that  those  in  charge  of  road  propositions  should 
[willy-nilly  be  swayed  and  turned  by  every  new  theory 
and  diverted  lightly  from  a  carefully  prepared   pro- 
gramme.   But  they  should  ever  be  ready  to  assimilate 
new  ideas  and  to  adopt  new  methods  or  materials,  the 
use  of  which  has  been  justified  by  the  experience  of 
themselves  or  others.     It  may  be  claimed — and     by 
many  will  be  asserted — that  we,  as  engineers,  should 
be  able  to  build  "Permanent  Roads" — roads  that  will 
last  indefinitely     and     give     continuous     satisfaction. 
Gentlemen,  when  you  can  tell  us  just  what  the  type 
and  density  of  traffic  will  be  on  a  given  road,  we  will 
undertake  to  design  a  road  at  minimum  cost  which  will 
give  maximum  efficiency.     This  magnificent  building 
in  which  we  meet  is  entirely  satisfactory,  we  will  say, 
at  the  present  time,  for  the  traffic  it  has  to  bear.     But 


if  its  owners  decided  that  it  was  too  small  and  under- 
took to  provide  for  the  double  accommodation  by  ad- 
ding another  6  or  8  storey — do  you  think  the  origin- 
al designers  should  be  held  if  the  walls  should  crack 
and  the  building  rapidly  go  out  of  repair  becau.se  of 
the  imposition  of  a  load  its  foundation  were  never  de- 
signed to  bear. 

Period  of  Uncertainty 

We  are  just  now  passing  through  a  period  similar 
to  that  which  occurred  during  the  development  of 
steam  railroads.  I  refer  to  the  constant  struggle  of  en- 
gineers who  designed  the  road  bed — the  rails,  the 
bridges  and  other  structures — to  keep  abreast  of  the 
engineers  who  were  designing  the  locomotives.  The 
roadbed  and  structure  designed  to  carry  40-ton  loco- 
motives failed  under  60-ton  locomotives,  but  when 
the  authorities  put  it  up  to  the  roadway  engineers  to 
build  structures  for  60-ton  engines,  they  were  quite 
equal  to  the  task.  But  then  locomotive  engineers  de- 
signed a  still  heavier  locomotive  and  so  the  race  went 
on  until  a  point  was  reached  where  economics  decided 
that  the  race  had  gone  far  enough  and  now  the  design 
of  railroad  structures  is  practically  stabilized.  We  are 
experiencing  a  similar  period  of  uncertainty  in  high- 
way construction,  and  while  certain  men  of  limited  loc- 
al knowledge  will  express  positive  final  opinions  re- 
garding what  should  be  done,  I  can  only  say  that  the 
brightest  and  brainiest  men  in  America  today  are 
struggling  with  this  problem  and  have  not  yet  reach- 
ed their  final  conclusions.  But  these  are  of  the  same 
type,  class  and  profession  of  men  who  successfully 
met  and  mastered  the  German  war  machine  and  you 
can  rest  assured  they  will  meet  and  master  this  high- 
way problem.  And  with  the  help  of  legislation  put- 
ting, for  the  time  being  at  least,  a  limit  upon  the  load- 
ing and  speeding  of  trucks,  cars  and  road  engines,  you 
can  rest  assured  that  the  engineers  of  the  various  high- 
way departments  can  design  roads  which  will  give 
what  you  have  a  right  to  expect — good  value  for  your 
money.  And  I  am  sure  we  were  all  pleased 
to  note  in  recent  pronouncements  that  the  gov- 
ernments are  at  last  prepared  to  furnish  sufficient 
funds  to  permit  of  the  construction  of  a  type  of  road 
suitable  for  all  present  traffic  and  with  a  reasonable 
margin  of  safety  to  provide  for  such  future  traffic  as 
we  can  now  foresee.  And  so  I  feel  every  confidence 
in  assuring  you  that  the  programme  of  the  Ontario 
Highway  Department  contemplates  the  providing  oi 
roads  of  such  permanency  that  the  future  maintenance 
charges  will  be  a  minimum. 

I  take  this  the  first  opportunity  to  voice  my  appre- 
ciation of  the  honor  and  confidence  placed  in  me  by 
the  Government  in  tendering  me  this  appointment. 
It  has  often  been  remarked  that  positions  of  this  char- 
acter are  handed  to  persons  of  little  or  no  practical 
experience,  who  by  reason  of  political  pull  exert  such 
such  influence  as  to  secure  their  appointment.  I  wish 
to  state  that  my  appointment  was  not  obtained  in  this 
manner,  but  has  come,  I  believe,  in  recognition  of  my 
small  success  as  a  roadway  engineer  and  my  reputa- 
tion as  a  road  contractor,  and  I  value  and  appreciate 
it  as  such.  It  will  be  my  constant  endeavor  to  so  con- 
duct my  work  that  the  confidence  thus  extended  to  me 
will  prove  amply  justified  and  lead  to  further  recogni- 
tion in  this  manner  of  the  members  of  my  profession, 
when  future  appointments  of  an  engineering  nature 
are  being  made. 

I  wish  to  thank  you  for  hearing  so  patiently  these 
remarks,  rather  hastily  and  loosely  prepared  since  ar- 
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riving  at  the  convention,  I  wish  to  ask  for  your  friend- 
ly co-operation  and  assistance.  If  yon  have  criticisms 
t<i  make  of  my  department  please  make  them  in  the 
first  instance  to  me  and  if  they  are  made  in  a  friendly 
spirit  of  constructive  co-operation  1  shall-  be  very 
grateful.  Criticisms  there  will  naturally  be — especially 
of  anyone  having  to  do  with  the  design  or  construction 
of  roads.  I  ask  you  to  suspend  final  judgment  in  all 
cases  until  you  are  possessed  of  all  the  facts.  If  then 
you  are  unable  to  agree,  I  still  ask  for  your  co-opera- 
tion, for  if  in  your  judgment  we  may  not  be  doing  the 
very  best  thing,  perhaps  you  will  be  able  to  concede 
that  we  are  doing  the  second  best  and  therefore  still 
worthy  of  your  strongest  possible  support  pending  the 
time  when  your  ideas  are  examined  and  possibly  adopt- 
ed. We  all  want  to  see  the  Good  Roads'  scheme  de- 
velop and  extend — so  boost,  don't  knock. 

Applying  Stucco  with  the  Centrifugal 
Stucco  Gun 

A    RECENT   and    somewhat    difficult    job   was 
carried   out   successfully  with   the   centrifugal 
stucco  gun.    The  building  was  constructed  with 
studding  put  up  on  the  same  principle  as  for  a 
frame  house.    The  studding  was  fluted  out  on   each 
side  and  concrete  poured  between.    After  the  frame- 
work had  been  removed  a  very  thin  coat  of  plaster 


Centrifugal   stucco   gun    applies   stucco   to   old   plaster 

was  put  on  before  the  timber  had  absorbed  all  the 
dampness  it  was  possible  to  absorb  and,  as  a  conse- 
quence the  plastering  cracked  opposite  each  piece  of 
studding.  It  was  decided  to  cover  the  timbers  with  a 
coat  of  stucco.  The  walls  were  completely  cleaned 
of  all  dirt  and  foreign  matter,  and  were  wet  by  means 
of  a  high  pressure  hose.  This  was  done  twenty-four 
hours  before  applying  the  cement  mortar.   The  walls 


were  again  wet  a  few  hours  before  the  stucco  was  put 
on.  These  wettings  saturated  the  timber  so  thorough- 
ly that  it  was  impossible  for  it  to  expand  any  more 
from  the  dampness  of  the  stucco.  Two  machines 
were  used  in  applying  the  stucco  and  each  machine 
had  an  operator  at  70  cents  per  hour  and  a  helper  at 
45  cents  per  hour.  In  addition  to  this  one  man  was 
employed  at  45  cents  per  hour  in  mixing  the  material. 
'J"he  labor  cost  of  applying  the  stucco  was  15  cents  per 
scjuare  yard.  The  sand  cost  was  $3.00  per  cu.  yd.,  or 
2  cents  per  square  yard  of  stuccoed  surface ;  the  cem- 
ent cost  was  $3.20  per  bbl.  or  6  cents  per  square 
yard  of  surface.  The  total  finished  job  was,  therefore, 
23  cents  jjer  square  yard. 


Money  for  Road  and  Bridge  Work  in 
Saskatchewan 

THE  following  information  relative  to  amounts 
voted  for  highway  and  bridge  construction  in 
the  Province  of  Saskatchewan,  has  been  sub- 
mitted by  Mr.  H.  H.  Carpenter,  Deputy  Minis- 
ter of  Highways: 
Chargeable  to  income —  , 

Roads  and  bridges,  including  aid  to  rural 

municipalities $600,000 

Ferry  accommodation 115,000 

Surveys 45,000 

Chargeable  to  cai)ital — 

Construction  public  highways $335,000 

Permanent  bridges 220,000 

With  reference  to  the  above  the  $600,000  for  roads 
and  bridges  will  be  used  for  the  construction  and. 
maintenance  of  timber  bridges  and  maintenance  of  j 
roads.  This  work  will  be  under  the  direct  control  of. 
the  department.  From  this  item  will  also  be  paid  i 
grants  amounting  to  about  $150,000  to  rural  munici-^ 
palities  to  be  used  by  them  for  the  maintenance  oFl 
highways.  Of  the  amounts  chargeable  to  capital  thef 
$335,000  for  the  construction  of  public  highways  will^ 
be  admini.stered  by  this  department.  The  $220,000  fori 
permanent  birdges  will  also  be  administered  by  thisj 
department  and  provides  for  the  construction  of  stedl 
bridges  on  concrete  abutments  or  reinforced  concretel 
arch  bridges.  It  is  expected  at  this  date  that  probabljrj 
all  of  the  above  amounts  will  be  used. 


Cut  in  Steel  Prices 

After  several  meetings  between  the  Government 
Industrial  Board  and  the  steel  manufacturers,  a  cut" 
of  approximately  seven  dollars  per  ton  on  steel  bars, 
plates  and  structural  shapes  has  been  arranged.  The 
reductions  run  from  ten  to  fourteen  per  cent,  on  all 
lines.  Judge  Geary,  of  the  U.  S.  Steel  Corporation, 
states  that  these  prices  will  hold  for  a  year  and  will 
not  mean  any  reduction  in  wages.  No  cut  in  the  price 
of  pig  iron  f.o.b.  Lake  Erie  ports  is  announced. 


The  following  have  been  apiyointed  directors  of  the 
Canadian  Good  Roads  Association,  on  the  nomination 
of  the  respective  governments ;  British  Columbia,  Mr. 
J.  E.  Griffith.  Deputy  Minister  of  Public  Works ;  Sas- 
katchewan, the  Hon.  S.  Latta,  Minister  of  Highways; 
New  Brunswick,  Mr.  T.  P.  Regan,  president  of  the 
New  Brunswick  Auto  Association,  St.  John. 
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^-                  .                         J    w^^     esTAKisMto  ISM      ^  In   various  parts  of  the  continent  the  solution  of 

^^   ^           m  ^^g%  ^^  ■      I   P^^  ^^                    W  the     difficulties     noted     above     has     been     found     in 

M^^»^T|'51b      I      l%jr^/*^\1^#l  what  is  known  as  the  "Open  Price  Plan."  Briefly  stat- 

ll     III  H  ^l^^^    I   mwm^l  m\    \.\  ^'^  '*•  ''""  ^''"P'y  'i"  exchange  of  figures  among  the  con- 

^L^^»»'''*                          A   j^     ^''\#i   ^A  tractors  who   submit   tenders   on   any   piece   of   work. 

^^ta^v  p       £-•                 ••%/v     r^.Av  n  .ATir  That  is,  suppose  there  are  three  sub-contractor  carpen- 

^  UlQlIlCCrinQ     KCVlCW  ters  who  submit  tenders  on  a  job  for  $2,000,  $2,500  and 

^ $3,000 — no  other  tenders  submitted — the  plan  provid- 

Published  Each  Wednesday  by  es  for  giving  each  of  these  sub-contractors  the  figures 

HUGH   G.    MACLEAN,  LIMITED  ■'^"l>'"itted  by  the  other  two  just  as  soon  as  these  tend- 

*    ^                                                  '  ers  are  m.   Then  what  happens?  Sub-contractor  No.  1 

HUGH  C.  MacLEAN,  Winnipeg,  President.  sees  that  he  is  $500  lower  than  No.  2  and  $1,000  lower 

THOMAS  S.  YOUNG,  General  Manager.  than  No.  3  and  says  to  himself,  "I  wonder  if  Eve  made 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  some  mistake."     He  then  goes  over  his  figures  more 

Telephone  A.  2700  carefully  and  finds,  perhaps,  that  he  has  omitted  cer- 

~"                                                    "  tain  details.     Contractor  No.  2  gets  thinking  too,  and 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  pgrhaps  calls  up  No.  1  and  they  compare  items.     Final- 

twiNNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  j^.  j^^.  3  says  to  himself  that  these  other  fellows  sure- 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Budding  ^    ^^^^^^^  ^^^^  ^^^^^^  ^^^^^^  ^f  j^j,       business  cheaper 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  ^j^^,^  ^^  ^^^  ^j^  ;^^  ^,^j  ^^  ^^^      .^^^  ^^^  ^^^^^^  ;^^  ^^  ^^^ 

.CHICAGO   -   Tel.  Harrison  5351   -    1413  Gt.  Northern  Bldg.  ,3^^,.,  ^^^^^  ^     experience,  that  they  all  get  together 

[LONDON,  ENG. 16  Regent  Street  S.W.  .^ith  their    legs  under  the  same  table  and  "talk  things 

SUBSCRIPTION  RATES  over.' 

^Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign.  $3.00.  Where  this  plan  has  been  given  a  fair  trial,  it  has 

Single  copies  10  cents.  been  shown  to  have  two  very  definite  results : 

1.     When  the  contractors  get  together  to  discuss 

r.s  setond°ci"sl  matten  P"""""'"  ^""'^'^'  '°"'  '^='"^''^'  '^  '■•»"™'=^'°"  their  items  and  figures,  there  is  finally  evolved  a  "sys- 

1          Entered   as   second   class   matter  July   IStli,   1914,   at    ttie    Postoffice   at  tcm"   of   computing  COStS    which    CUtS    the   discrepancies 

I  Buffalo.  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879.  ,      ^                 ^i                 ■             ^    ^    i       r              ,i                                               . 

between  the  various  totals  from   the  present  general 

|Vol.  33                                April  9,  1919                                  No.  15  percentage  of  anywhere  from  50  per  cent  to   100  per 

~  cent  down  to  5  per  cent  to  10  per  cent,  and 

Principal  Contents                         Page  2.     The  contractors  can  no  longer,  having  this  in- 

[Editorial 327  formation,  be  played  against  one  another  as  is  so  often 

fSwift  Rapids  Dam  and  Ship   Lift   Lock 330  the  case  at  present. 

iCanada  Has  Important  Marble  Resources 334  There    are    other   advantages,    too.      For    example, 

IMontreal  Warehouse  and  Office 335  much   money  is  now  spent  in  useless  competition — a 

ICost  Keeping  for  Highway  Contractors 336  dozen  contractors  are  asked  to  bid,  unknown  to  one 

^Standardization  of  Plans  for  Schools 339  another,  when   two  or   three   tenders  would   be   quite 

fCanadian  Good  Roads  Congress 341  sufficient.     In  a  job  in  New  York  city  not  long  ago,  a 

[Speed  in  Driving  Mine  Tunnel 342  piece  of  work  costing  $41,000  was -tendered  for  by  some 

fFreight  Cars  of  Conc-rete 344  eighteen  or  twenty  contractors  and  it  was  afterwards 

Ilndustrial   Relations— Capital's  Viewpoint 347  shown  that  the  actual  total  cost  to  all  these  contrac- 

I  Mainly  Constructional 3.50  tors,  of  merely  preparing  specifications  and  submitting 

tenders  was  about  $43,000,  or  $2,000  more   than   the 

value  of  the  job  itself. 

Why   Not   Open    Bidding  on   Building  We  submit  the  above  rough  outline  of  this  scheme 

Contracts?  f*^""    the    consideration    of    Canadian    contractors.      In 

A   FEW  days  ago  tenders  were  submitted  on  a  these  days  of  high  cost  of  everything  we  cannot  afford 

building  job  running  into  some  $20,000.     The  "  !^^  ^"^  rea.sonable    ook.ng  remedy  go  by  without 

lowest  competitive  tender  was  close  to  $4,000,  ^'y'"}^  '^°"'^^-  "  '*  -^""'^^  ^e"  '"  other  places,  why  not 

^\.      u-   u     i      1       .L    d>-7  cAr>           1-                      „r  in  Canadian  towns  and  cities? 
the    highest    about    $7,500 — a    discrepancy    of 

l87^  per  cent.  In  the  other  trades  the  difference, 
[though  not  quite  so  great,  was  still  far  from  indicat- 
jing  that  there  was  any  definite  system  in  the  method 
lof  figuring  these  tenders.  One  thing,  however,  was 
[plain — either  the  low  tender  meant  a  loss,  possibly  a 
[very  considerable  one,  or  the  high  tender  meant  an  un- 
idue  profit.  Whichever  it  was,  though,  the  owner  saw 
[only  the  one  possibility — all  the  tenders  were  too  high 
{except  the  lowest.  Indeed  the  lack  of  uniformity  in 
[the  amounts  gave  him  the  impression  that  the  con- 
[  tractors  were  all  pretty  much  guessing  and  that  prob- 
ably even  the  low  tender  was  away  too  high. 

What  an  unsatisfactory  condition,  after  all,  this  is, 
[to  exist  in  the  building  trades — making  a  living  by 
Laverage.s — losing  money  on  one  job  and  making  it  up 
fon  the  next.  Surely  it  is  a  condition  that  can  be  remed- 
fied. 


The  Quebec  Act  for  the  Construction  of 
Industrial  Houses 


THE  Quebec  Act  for  the  construction  of  indus- 
trial dwellings,  as  finally  passed,  provides 
for  the  allocation  of  the  share  of  the  Federal 
grant  according  to  the  population  of  the  pro- 
vince. The  Minister  of  Municipal  Affairs  is  authoriz- 
ed to  prepare  a  general  scheme  of  housing  for  the 
province,  to  appoint  a  director  of  housing,  and  to 
advance  to  the  city  and  town  municipalities  of  the 
province  such  sums  of  money  as  he  may  deem  fit, 
providing  that  a  by-law  is  passed  to  the  effect  that 
the  iTioney  is  required  to  purchase  land,  to  construct 
local  improvements  necessary  to  facilitate  the  carry- 
ing out  of  a  housing  scheme,  and  to  build,  or  to  ad- 
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vance  to  persons  who  desire  to  build,  in  conformity 
witii  the  Act. 

The  loan  to  a  municipality  is  to  be  made  for  25 
or  30  years,  at  5  per  cent,  interest.  Every  munici- 
pality coming-  within  the  scope  of  the  provisions  of 
the  act  is  authorized  to  itself  acquire  land,  by  expro- 
priation or  otherwise,  and  build,  by  contract  accord- 
ing to  the  ordinary  rules  for  municipal  works,  dwell- 
ings within  the  boundaries  of  its  own  or  adjacent  terri- 
tory; to  advance  the  money  it  has  itself  borrowed 
from  the  Province  to  persons  who  make  application 
therefor  for  the  purpose  of  erecting  houses ;  and  to 
make  such  advances  to  housing  companies. 

The  cost  of  any  dwelling  built  under  the  act  must 
not  be  more  than  a  total  sum  of  $4,500,  including  the 
value  of  the  lot.  The  value  of  the  lot  must  not  be 
more  than  one-sixth  the  cost  of  the  building,  except 
where  such  lot  is  provided  with  local  improvements 
to  the  satisfaction  of  the  municipality,  in  which  case 
the  value  of  the  lot,  plus  the  value  of  the  local  im- 
provements, may  be  one-fifth  the  value  of  the  build- 
ing. 

The  Act  also  provides  that  not  more  than  80  per 
cent,  of  the  total  value  of  the  building  and  land  can 
be  lent  to  private  persons  or  85  per  cent,  to  housing 
companies.  Money  may  be  advanced  by-  the  munici- 
pality for  20  years  for  necessary  local  improvements 
or  buildings,  costing  from  $3,000  to  $3,500,  and  30 
years  for  buildings  costing  from  $4,000  to  $4,500. 
The  former  class  may  be  detached  or  semi-detached 
dwellings  with  walls  constructed  wholly  or  partly  of 
frame  with  stucco,  or  frame  with  brick  veneer,  the 
cost  to  be  inclusive  of  the  value  of  the  site  and  the 
necessary  local  improvements.  The  second-class  may 
be  detached,  semi-detached,  groups  of  three  or  more, 
or  duplex  (cottage  flat)  dwellings,  with  walls  of  brick, 
hollow  tile,  stone  or  concrete,  and  roofing  of  fire-proof 
material. 

Every  municipality  is  authorized  to  appoint  a 
commission  of  at  least  three  members,  or  a  director  of 
housing,  for  putting  the  act  into  operation,  supervising 
the  construction,  etc.,  but  any  remuneration  must  not 
form  a  charge  on  the  loan  for  housing  purposes.  Ev- 
ery building  scheme,  including  the  plans  and  specifi- 
cations, will  be  subject  to  the  approval  of  the  Pro- 
vincial Director  of  Housing. 


also  a  great  deal  of  information  regarding  the  causes 
of  fire  and  instructions  for  their  prevention,  which  are 
of  interest  to  all  patriotic  citizens.  Mr.  E.  P.  Heaton  i> 
Fire  Marshal  for  the  Province,  and  Mr.  Geo.  F.  Lewis 
is  Deputy  Fire  Marshal  and  also  secretary  of  the  On- 
tario Fire  Prevention  League. 


Ontario  Fire  Prevention  League's  Educative 
Campaign 

THE  Ontario  Fire  Prevention  League,  in  afifili- 
ation  with  the  Ontario  Fire  Marshal's  Office, 
has  published,  and  is  distributing  a  booklet, 
"Fire  Prevention  on  the  Farm  and  Elsewhere." 
Propaganda  of  the  nature  contained  in  this  little  pub- 
lication, if  persistently  spread,  should  be  productive 
of  good  results.  The  appeal,  very  properly,  is  made 
to  the  individual  and  the  necessity  of  carefulness  on 
the  part  of  each  member  of  the  household  is  urged. 
Attention  is  drawn  to  our  enormous  fire  waste,  and 
many  careless  habits  and  practices  in  which  conflagra- 
tions frequently  find  their  inception,  are  pointed  out. 
Two  out  of  three  fires,  it  is  stated,  occur  in  our  homes. 
There  are  many  items  of  particular  interest  to  farm- 
ers :  Lightning  rods — their  efficiency  and  installation, 
by  W.  H.  Day,  Profes.sor  of  Physics,  Ontario  Agricul- 
tural College;  Electricity  on  the  Farm,  by  H.  F. 
Strickland,  Chief  Electrical  Inspector,  Hydro-electric 
Power  Commission ;  Prevention  of  forest  fires,  by  E. 
J.  Zavitz,  Provincial   Forester  of  Ontario.    There  is 


Programme  of  Convention  of  Clay  Products 
Association  in  Montreal 

TIIJC  executive  of  the  Canadian  National  Clav 
Products  As.sociation  have  arranged  the  fol- 
lowing programme  for  their  convention  which 
is  to  be  held  in  Montreal,  May  26-28: 

"Why  Freight  Rates  Are  as  They  Are  and  How 
Made,"  by  Jas.  K.  Walsh,  General  Maanger  of  the  Can- 
adian Manufacturers'  Association. 

"Transportation  of  Clay  Products,"  by  Millard  F. 
Gibson,  General  Manager  of  the  National  F'ireproofing 
Comi)any;  "Use  of  Firebrick  in  the  Steel  and  Clay 
Products  Business;"  "Sewer  Pipe  Investigations,"  by 
A.  G.  Dalzell ;  "Firing  of  Clay  Products  in  the  Dress- 
ier Continuous  Muffle  Kiln,"  by  Conrod  Dressier  of 
the  American  Dressier  Tunnel  Kilns  Co.,  New  York : 
"Steam  Shovel  Comparisons,"  by  Wni.  Burgess,  Suj)- 
erintendent  of  the  Don  Valley  Brick  Works,  Todmor- 
den ;  "Motor  Trucks  in  the  Clay  Products  Business," 
by  Chas.  Harrison  and  Horace  Harpham  ;  "The  Burn- 
ing of  Carbonaceous  Clays,"  by  Joseph  Keele,  Chief 
Engineer  of  the  Ceramic  Department,  Mines  Branch, 
Ottawa;  "Brick  Tests  and  Investigations,"  by  W.  W. 
Pearse,  City  Architect,  Toronto;  "Machinery  and 
Dryers  for  Large  Size  Tile,"  by  L.  Haigh,  American 
Clay  Machinery  Co.  Messrs  H.  H.  Hallatt,  chairman  of 
Tile  Committee,  and  M.  F.  Gibson,  chairman  of  the 
Technical  Education  Committee,  will  give  their  re- 
ports. Thomas  Kennedy  will  give  the  President's 
annual  address. 


Opposed  to  Building  of  Houses  by  Munici- 
palities 

AT  a  public  meeting  recently  held  in  Winnipeg 
to  discuss  the  housing  question,  the  general 
opinon  expressed  was  opposed  to  the  munici- 
pality going  into  the  building  of  dwellings  for 
returned  men  and  the  loaning  of  the  money  to  the  indi- 
vidual soldier  instead  was  favored.  A  resolution  was  al- 
so passed  declaring  that  the  offer  of  money  to  munici- 
palities at  5%  was  totally  inadequate  to  meet  the 
present  conditions  and  requesting  the  provincial  gov- 
ernment to  petition  the  Dominion  government  to  as- 
sume greater  financial  responsibility  towards  building. 
"We  are  further  of  opinion,"  it  stated,  "that  as  the 
Dominion  government  is  helping  the  soldier  who  is 
going  on  the  land,  that  the  soldier  who  is  going  to 
make  his  home  in  the  city  should  receive  direct  aid 
from  the  government  by  subsidy." 

It  was  stated  by  Mr.  Percy  Over  that  the  Archi- 
tects'. Association  were  ready  to  co-operate  in  any 
scheme  adopted,  and  that  the  great  majority  of  the 
architects  of  the  city  had  prepared  plans  for  three 
types  of  buildings — single  cottage,  double  cottage  and 
terrace.  The  walls  would  be  of  brick  or  tile  covered 
with  cement  stucco  and  the  shingles  would  be  of  as- 
bestos. Although  there  had  hardly  been  time  for  close 
figuring,  estimates  had  been  received  from  firms 
which  had  experience  in  this  class  of  construction 
work.   The  prices  were  based  on  12,000  cubic  feet  for 
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the  small  cottage.  The  lowest  estimate  received  for 
the  single  cottage  was  $4,000  each;  in  groups,  $3,700; 
double  cottage,  each  $3,800;  in  groups,  $3,500;  terrace, 
$3,600;  in  groups,  $3,300.  These  figures  do  not  in- 
clude the  price  of  the  land. 


Getting  the  Building  Trades  Organized 

THE  work  of  organization  of  the  building  and 
construction  industry  throughout  the  Province 
of  Ontario  is  being  pushed  forward.  Mr.  H . 
Elgie,  president  of  the  Provincial  Association, 
has  just  completed  the  mailing  of  a  very  interesting 
letter,  which  we  print  below,  so  that  it  may  have 
the  widest  possible  publicity.  Mr.  Elgie  also  enclosed 
with  his  letter  a  copy  of  the  organization  scheme 
which  he  has  had  drawn  up  and  which,  so  far  as  we 
can  learn,  is  strongly  appealing  to  the  contractors. 
We  are  also  reproducing  this  suggested  plan  and 
would  be  glad  to  hear  from  any  of  our  readers  who 
have  suggestions  or  criticisms  to  offer.  The  following 
is  the  letter: 
Dear  Sir: — 

Have  you  thought  of  the  advantages  of  organiz- 
ing the  building  and  construction  industries  in  your 
community  or  town  ?  It  is  the  second  largest  indus- 
try in  Canada.  Now  that  the  war  is  over,  should  we 
not  get  together  and  improve  the  condition  of  the 
industry  that  is,  or  should  be,  so  important  to  us, . 
and  the  community  in  which  we  have  opportunity  to 
better  conditions. 

Let  us  face  the  great  work  of  readjustment.  The 
immediate  essential  thing  is  to  get  together  and  for- 
mulate a  line  of  action  or  procedure. 

At  the  recent  convention  of  the  Provincial  Build- 
ers' and  Supply  Association  of  Ontario,  held  in  Chat- 
ham, it  was  decided  to  make  an  effort  to  develop  the 
organization  of  the  Province.  A  strong  Provincial  or- 
ganization is  made  possible  through  the  strength  of 
local  or  district  exchanges,  and  it  is  in  an  endeavor  to 
establish  and  strengthen  the  work  in  your  district 
that  we  are  asking  your  earnest  co-operation. 

We  would  ask  you  to  get  in  touch  with  the  men 
interested  in  the  industry  in  your  locality,  with  the 
idea  of  forming  a  local  exchange  or  enlarging  the 
scope  and  usefulness  of  any  existing  association.  On 
advice  from  you,  or  your  exchange,  an  officer  from 
the  Provincial  Association  will  be  pleased  to  visit  you 
for  the  purpose  of  assisting  in  the  work  of  organiza- 
tion. 

Trusting  that  you  will  use  every  effort  to  arouse 
enthusiasm  in  this  work,  we  remain  at  your  serivce. 

Yours  very  truly, 
T.  P.  Wright,  H.  Elgie, 

Secretary-Treasurer,  President, 

London,  Ont.  Toronto. 


The  plastering  contractors'  section  of  the  Toronto 
Builders'  Exchange  has  made  an  agreement  with  the 
laborers  as  to  wages  for  the  coming  year.  The  rate, 
effective  from  May  1  next  to  March  31,  1920,  is  to 
be  55  cents  an  hour. 


Effective  to  March,  1920,  the  rate  of  wages  agreed 
upon  between  the  plastering  contractors'  section  of 
the  London  Builders'  Exchange  and  their  plasterers  is 
62^  cents  an  hour.  The  laborers  receive  45  cents  an 
hour. 
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Swift  Rapids  Dam  and  Ship  Lift  Lock 

Generating  Plant  on  Severn  River  Supplies  Current  to  Orillia,  Ont. 
Lock,    Not    Yet   Completed,  is    Part  of    the   Trent    Valley    System 


The  town  of  Orillia  has  Ijcen  in  the  forefront  of  electri- 
cal development  since  the  early  clays  of  the  industry.  Dur- 
ing the  90's  the  town  had  a  steam-driven  lighting  plant,  used 
for  arc  lighting  and  incandescent  service.  This  plant  had 
been  installed  with  what  was  then  thought  ample  capacity, 
but  it  quickly  became  overloaded  and  about  1899  a  proposal 
was  made  to  utilize  a  water-power  on  the  Severn  River  some 
'30  miles  from  the  town.  There  were  two  possible  power 
sites,  one  at  the  Big  Chute  and  the  other  at  Ragged  Rapids. 
The  head  at  Big  Chute  is  58  feet  and  at  Ragged  Rapids  47 
feet.  The  latter  site  was  decided  upon  and  a  concrete  pier 
and  stop-log  dam  built.  For  some  reason  the  dam  was  lo- 
cated in  the  middle  of  the  rapids  instead  of  at  the  foot  and  a 
head  of  only  33  feet  was  developed. 

A  contract  was  awarded  in  1899  to  P.  H.  Patriarch  for 
$65,000,  this  contract  including  the  dam,  powerhouse,  ma- 
chinery and  transmission  line  to  Orillia.  The  installation 
consisted  of  two   single  40-inch   water   wheels  with   cylinder 


not  been  taken  to  bed  rock  in  the  centre,  but  were  built  on 
cemented  boulders  which  seemed  to  be  solid  rock.  No  dam- 
age was  done  other  than  the  loss  of  the  head.  Steps  were 
immediately  taken  by  the  town  to  restore  the  dam  and  after 
some  months  a  rock  filled  crib  dam  was  built  above  the  brok- 
en dam,  including  that  portion  of  it  in  which  were  located 
the  head  gates  and  waterwheel  penstocks. 

This  dam  was  in  operation  from  1903  to  1908.  During 
the  low  water  period  in  the  summer,  the  leakage  through 
this  dam  was  so  great  that  there  was  not  enough  to  keep 
the  plant  in  operation  and  so  third  dam  was  built,  this  one 
of  reinforced  concrete,  a  few  feet  down  stream  from  the  or- 
iginal dam,  but  still  including  the  penstock  and  headgate  por- 
tion of  the  original  dam.  This  section  was  known  as  the 
gravity  section  to  distinguish  it  from  the  new  section  which 
was  hollow.  Through  the  bottom  of  this  section  were  plac- 
ed five  60  inch  Venturi  sluice  pipes  of  cast  iron.  There  was 
also  a  pier  and  stoplog  spillway  with   openings   totalling  70 


The  hydro-electric  power  development  at  Swift  Rapids  on  the 
Severn  River  includes  the  building  of  a  Lock  as  a  part  of  the 
Dominion  Government  Canal  system.  This  plan  shows  the  com- 
plete layout  though,  owing  to  the  war,  work  on  the  lock  has 
been   temporarily   delayed. 


gates  and  two  300  kv.a.,  S.K.C.,  two  phase,  1,200  volt  in- 
ductor alternators.  The  cylinder  gates  were  later  changed  to 
wicket  gates.  After  considerable  difficulties,  mostly  owing 
to  absence  of  railway  transportation  nearer  than  sixteen 
miles  at  Severn  Bridge  on  the  G.  T.  R..  the  plant  was  placed 
in  operation  in  1901. 

Three  Dams   Built 
After  operating  with  more  or  less  success  for  about  two 
years,  the  dam  failed  by  undermining  and  a  large  portion  of 
the  middle  piers  fell  into  the  river.    The  dam  foundations  had 


feet  by  9  feet.  With  this  dam  the  head  available  was  41  feet 
maximum. 

In  1906  an  extension  was  built  to  the  power  house  to 
house  a  third  unit,  which  consisted  of  a  1,200  h.p.  40  in.  double 
runner  Sampson  waterwheel,  direct  coupled  to  a  Westing- 
house  600  kv.a.  1,200  volt,  two  phase  revolving  field  gener- 
ator, separate  exciter  and  four  150  kv.a.,  1,200  to  2,200  volt 
transformers.  This  increased  the  installation  to  a  total  of 
1,200  kv.a. 

The    transmission    line   was   a   single    circuit   wood   pole 
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line  19  miles  in  length;  the  poles  were  cedar,  30  ft.  long  and 
8  inches  diameter  at  the  top,  spaced  at  104  ft.  and  carrying 
one  two-pin  crossarm  and  a  ridge  pin  giving  a  28  inch  tri- 
angle. The  conductors  were  No.  4  h.d.  bare  copper.  A  No. 
10  iron  wire  telephone  circuit  transposed  every  5  poles  was 
also  provided  five  feet  below  the  high  tension.  The  high 
tension  conductors  were  not  at  that  time  transposed  so  that 
the  telephone  was  always  noisy. 

Temporary  Tie  Line 

Mr.  Greenwood,  shortly  after  his  appointment  as  engineer 
in  1910,  prepared  a  report  on  the  power  plant  and,  after  investi- 
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Fig.  2 — Plan  of  power  house,  showing  location  of  turbines,   generators 
and  transforming  equipment 

gation,  recommended  the  construction  of  a  new  power  house 
building  and  equipment  to  be  located  some  700  feet  below 
the  dam.  Construction  of  this  plant  was  actually  under  way 
when  the  Department  of  Railways  and  Canals  intimated  that 
the  Severn  division  of  the  Trent  Canal  was  to  be  proceedeo 
with  and  that  the  town  had  better  await  developments  and 
work  was,  therefore,  stopped. 

In  order  to  tide  over  this  period  a  contract  with  the 
Simcoe  Railway  and  Power  Company  was  entered  into  for 
a  supply  of  power  from  the  Big  Chute  plant.     A  tie  line  was 


Fig.  3 — Power  house  section — Exciter,  turbine  and  generator  shown 

accordingly  built  from  the  Big  Chute  to  the  Ragged  Rapids, 
some  9  miles  in  length.  This  line  was  built  in  a  66  foot  right- 
of-way  over  very  rough  country,  mostly  granite  rock  ridges 
and  swamps.  The  poles  were  30  ft.,  7  in.  top  cedar  at  120  ft. 
spacing,  carrying  two  2-pin  arms,  4  feet  apart,  with  pin  spac- 
ing of  48  inches.  Three  No.  2  aluminium  seven  strand  conduc- 
tors were  used  on  Ohio  Brass  Company  27,000  volt,  2-piece 


insulators.  A  5-lG  inch  seven  strand  galvanized  steel  ground 
wire  was  strung  on  the  tops  of  the  poles, to  protect  them 
from  lightning.  A  No.  10  copper,  h.d.  telephone  circuit  was 
also  strung.  At  the  same  time,  1911,  a  second  transmission 
line  was  built  from  Ragged  Rapids  to  Orillia.  The  same 
construction  was  used  except  that  No.  2/0  aluminium  was 
used  for  conductors.  Telephone  was  transposed  every  five 
poles.  The  high  tension  conductors  were  also  transposed 
three  times  between  Big  Chute  and  Ragged  Rapids  and  nine 
times  between  Ragged  Rapids  and  Orillia. 

New  Plant  in  Connection  With  Canal  Development 

When  the  plans  for  the  Trent  Valley  Canal  were  finally 
adopted  it  was  proposed  in  order  to  avoid  heavy  expense  in 
rock  cutting,  etc.,  to  pass  the  Ragged  Rapids  dam,  to  wipe 
out  the  Ragged  Rapids  dam  and  power  house  and  to  build 
a  new  dam  and  lock  some  two  miles  further  down  stream  at 
Swift  Rapids  and  to  incorporate  in  the  work  a  new  power- 
house. 

This  plan  was  agreed  to  by  the  town  of  Orillia  and  a 
contract   was   awarded   by   the    Department   of   Railways   and 


Fig. 


-Construction  view  of  spillway.   Swift   Rapids  dam 


Canals  to  the  Inland  Construction  Company  for  Section  2  of 
the  canal  work,  which  included  the  Swift  Rapids  dam,  lock 
and  power  house,  and  lockmaster's  house. 

Fig.  1  shows  the  general  plan  of  the  work  with  the  dam, 
penstocks,  powerhouse  and  lock. 

Fig.  2  is  a  general  arrangement  of  the  powerhouse,  show- 
ing wheel  setting,  generators  and  transformer  compartments 
on  the  main  floor. 

Fig.  3  shows  a  cross  section  of  the  powerhouse  and  pen- 
stocks. 

Fig.  5  shows  an  elevation  and  cross  section  of  the  dam. 

Owing  to  war  conditions,  the  lock  is  still  unfinished. 
This  will  be  a  single  lock  of  48  feet  lift.  It  will  be  provided 
with  one  pair  of  mitering  gates  on  the  breast  wall  and  a 
vertically  operated  steel  gate  on  the  lower  end.  This  gate 
will  be  raised  by  operating  machinery  placed  on  a  steel 
bridge  which  will  be  supported  by  reinforced  concrete  tow- 
ers.   The  necessary  height  to  give  clearance  to  vessels  means 
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Pig,  5 — Horizontal  and   cross  section   of  spillway — Note  Venturi  sluices   and   inspection   tunnel 


that  these  towers  will  have  an  imposing  appearance.     The 
architectural  features  have  not  been  overlooked. 

Three  Venturi  sluices  are  built  into  the  bottom  of  the 
dam,  and  for  the  purpose  of  unwatering  them  at  any  time 
stoplog  checks  are  formed  in  both  ends  of  the  four  piers 
protecting  the  ends  of  the  sluices. 

Small  Boats  Carried  on  Railway 

To  avoid  locking  small  boats  an  electrically  driven  ma- 
rine railway  will  be  installed  on  the  dam.  It  will  be  operated 
by  a  20  h.p.,  550  volt,  3  phase,  60  cycle  motor.  The  estimat- 
ed length  of  the  railway  track  is  680  feet  and  it  will  be  illumin- 
ated by  20  forty  watt  tungsten  lamps  or  equivalent.  The 
track  will  be  carried  on  small  concrete  arches.  Small  boat 
slips  will  be  built  at  each  end  of  the  railway. 

Water  for  filling  the  lock  will  be  drawn  from  the  upper 
pool  through  a  large  culvert  built  in  the  rear  of  the  south 
upper  extension  wall  to  valve  chambers  in  the  side  walls  of 
the  lock  above  the  upper  gates,  thence  passing  down  shafts 
formed  in  the  breast  wall  into  a  single  culvert  under  the 
lock  floor  from  which  it  will  discharge  into  the  lock  through 
openings  in  the  floor.  The  lock  will  be  emptied  through 
valve  chambers  in  the  culverts  under  the  south  wall  in  front 
of  the  lower  gate,  the  water  being  drawn  into  the  culverts 
through  the  openings  in  the  floor. 

The   head   of   the   lock  will   be   protected   by   a   movable 


dam  consisting  of  a  small  deck  girder  bridge  and  steel  stop 
logs. 

The  lock  chamber  will  be  167  feet  long  and  33  feet  wide 
between  the  faces  of  the  vertical  side  walls. 

The  Dam 

The  dam  is  built  across  the  river  from  the  upper  end  of 
the  south  entrance  pier  at  the  upper  end  of  the  lock  to  the 
south  shore,  a  distance  of  about  230  feet.  The  dam  is  divided 
into  two  sections,  viz.,  a  supply  weir  at  the  north  end  con- 
sisting of  three  sluices  each  20  feet  wide  and  24  feet  deep  for 
the  supply  of  water  to  the  power  house  which  is  belo-w  the 
dams  and  a  spillway  130  feet  long  by  60  feet  high  above  the 
solid  rock  in  the  centre  of  the  river.  The  crest  is  divided  in- 
to sluices  over  which  a  reinforced  concrete  platform  is  built. 
Slots  in  the  platform  are  left  to  allow  of  the  operation  of  the 
stoplogs  on  the  platform. 

A  travelling  gantry  crane  constructed  by  the  Herbert 
Morris  Crane  and  Hoist  Company  has  been  installed  to  raise 
or  lower  the  stoplog  controlling  the  entrances  of  the  power 
house  wheel  shafts  and  Venturi  sluices  when  necessary. 

Water   Turbines 

These  wheels  were  supplied  and  installed  by  the  Boving 
Hydraulic  and  Engineering  Company  under  contract  dated 
July  4,  1916.    The  installation  consists  of  three  twin  horizon- 
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tal  turbines  each  capable  of  developing  2,130  b.h.p.  under  45 
feet  head  when  running  at  257  r.p.m.     Each  turbine  has  two 
,  runners  with  buckets  of  steel  plate  cast  into  the  rim  and  hub, 
two  guide  cases  with  balanced   movable  vanes  of  cast  steel 
'bronze  bushed  and  connected  by  short  bronze  bushed  link' 
i  to    the   regulating   rings,    and    one    draft   chest    of    cast    iron, 
split  horizontally  and  vertically  and  provided  with  two  man- 
holes. 

Two  features  of  the  turbines  call  for  comment  viz.,  a  cen- 
tral bearing  of  lignum  vitae  type  which  is  adjustable  from  the 
outside  by  means  of  bronze  screws,  and  tightening  boxes  for 
the  turbine  shaft  which  is  water  sealed  and  requires  no  packing 
material,  thus  doing  away  with  the  wear  of  the  shaft.  The 
turbine  shafts  are  9^  inches  in  diameter  and  consist  of  open 
hearth  steel.  Each  turbine  weighs  approximately  .73,000  lbs. 
The  turbines  are  regulated  by  three  automatic  oil  pres- 
sure Lombard  governors,  which  are  extremely  sensitive  and 
fitted  with  mechanical  hand  regulating  devices  which  also 
allow  hand  gate  adjustment  when  the  governor  is  being  dis- 
assembled. 

For  exciting  current  purposes  there  is  a  single  horizon- 
tal turbine  designed  to  the  following  data:  Effective  head 
44  feet;  maximum  output  150  b.h.p.;  normal  output  125  b.- 
h.p.; normal  speed  700  r.p.m. 

Generating    Machinery 

The    work    of    supplying   and    installing    the    generating 
I  plant  and  switchboard  was  carried  out  by  the  Canadian  Gen- 
eral Electric  Company.     There  are  three  generators  of  1,500 
t  kv.a.,   257   r.p.m.,   2,300   volts,   3   phase,   CO   cycles,   which   are 
[directly  connected  to  the  water  wheels.     They  are  of  the  re- 
volving  field   type.      Exciting  current   can   be   provided    from 
either  of  the  two  d.c.  generators  which  are  equal  in  capacity. 
One  is  directly  connected  to  a  water  wheel  and  the  other  is 
part  of  a  three  bearing  motor  generator  exciter  set.     These 
two  generators  are  interchangeable  in  all  respects.    They  are 
rated  at  83  kw.,  690  r.p.m.,  125  volts. 

The  induction  motor  which  is  connected  to  the  exciter  is 
125  h.p.,  720  r.p.m.,  2,200  volts. 


The  stepping  up  transformers  are  three  in  number,  each 
of  1,. 500  kv.a.  and  3  phase.  Taps  on  the  high  voltage  winding 
allow  for  25,000,  24,000  and  23,000  volts.  They  are  water 
cooled  core  type  and  fitted  with  bell  alarms  and  dial  type 
thermometers.  For  power  house  and  local  services  three  50 
kv.a.,  2,200  to  110-220  volt  transformers  are  provided. 

The  switchboard  is  in  a  gallery  above  the  level  of  the 
main  floor  and  between  the  high  tension  room  and  trans- 
former compartment.  The  panels  are  of  natural  black  slate 
mounted    on    pipe    supports. 

The  stepped-up  current  is  conveyed  through  conduit 
from  the  ground  floor  to  the  third  storey  of  the  power  house 
where  the  high  tension  bus  is  situated.  There  are  three  high 
tension  lines  (3  phase)  proceeding  from  the  building.  Two 
are  used  for  Orillia  and  the  third  as  a  tie  line  between  the 
Swift  Rapids  plant  and  the  Big  Chute.  One  or  other  of  the 
Orillia  lines  can  be  used  for  connection  with  the  Wasdells 
Falls  plant.  For  some  time  all  three  generating  plants  on 
the  Severn  River  and  the  Eugenia  Falls  plant  have  been  run 
in  parallel,  namely,  Eugenia  Falls,  Big  Chute,  Wasdells  Falls 
and  Swift  Rapids.  The  first  three  plants  are  operated  by  the 
Hydro  Electric  Power  Commission  of  Ontario. 

The  Swift  Rapids  plant  was  first  operated  in  November, 
1917,  and  from  that  time  to  the  date  of  the  signing  of  the 
armistice  the  machines  were  loaded  to  full  capacity.  Owing 
to  demands  of  munition  manufacturers  who  were  working 
night  shifts  there  was  practically  no  peak.  Consequently, 
load  factors  ruled  high  and  the  average  for  1918  was  72  per 
cent. 

Mr.  J.  B.  McRae,  consulting  engineer,  of  Ottawa,  was 
responsible  for  the  plans  of  the  power  house  and  plant.  With 
him  was  associated  his  colleague,  Mr.  J.  C.  McLaren.  The 
late  Mr.  W.  K.  Greenwood  as  engineer  of  the  Orillia  Water, 
Light  and  Power  Commission  and  Mr.  George  Page,  power 
house  superintendent,  were  also  intimately  in  touch  with  the 
work  during  both  its  inception  and  construction.  For  the 
information  contained  in  this  article  we  are  indebted,  in 
part,  to  the  late  Mr.  Greenwood,  and  in  part  to  Mr.  F.  Cov- 
er, secretary  Orillia  Water,   Light  and   Power  Commission. 
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Canada   Has    Important    Marble    Resources 

Bancroft  Marble  Areas  in  Hastings   County,  Ontario,  Contain  Im- 
measurable Deposits  of  Marble  Comparable  to  Any  Foreign  Product 

By  W.  H.  Matthews' 

decorative  or  finely  colored  marbles  of  coininercial  ex- 
ploitation are  found  in  the  United  States,  and  increas- 
ing demand  and  requirements  for  marbles  of  this  kind 
are  met  by  the  im])ortation  of  expensive  Italian  and 
other  foreign  varieties.  The  value  of  marble  quarried 
in  the  United  States  is  given  by  the  department  of 
Commerce,  as  follows:  1910,  $5,477,301;  1913,  $7,- 
546,718. 

Marble  Deposits  of  Hastings  County 

It  is  in  keeping  with  the  revelation  of  Canada's 
natural  wealth  in  so  many  different  directions  that  it 
should  have  been  recently  discovered  that  Canada 
])Ossesses  in  the  county  of  Hastings,  Ontario,  what 
must  be  regarded  as  the  most  important  marble 
deposit  on  the  North  American  continent.  A  refer- 
ence to  "The  Geology  of  the  Haliburton  and  Bancroft 
Areas"  by  Dr.  Adams  and  Dr.  Barlow,  and  to  Dr. 
Park's  report  on  the  "Ornamental  Building  Stones  of 
Canada,"  reveals  quite  clearly  why  this  should  be  the 
case.  What  is  known  to  the  geologists  as  the  Gren- 
ville  series  of  limestones  traverse  the  county  of  Hast- 
ings and  reach  there  the  immense  depth  of  over  50,- 
000  feet,  the  thickest  development  of  pre-Cambrian 
limestone  in  North  America. 

Marble,  as  has  been  already  stated,  is  formed  from 
ordinary  limestone  by  the  action  of  heat  and  pressure. 
To  both  of  these  actions  the  limestones  of  the 
Grenville  series  were  subjected  in  the  severest  form, 
with  the  result  that  within,  the  defined  area  in  the 
county  of  Hastings  are  found  marble  deposits  of  the 
finest  quality  and  of  practically  immeasurable  extent. 

After  careful  examination  and  selection  during  the 
l)ast  eight  years  by  experts  and  engineers,  the  Cana- 
dian Marble  Quarries,  Limited,  have  accpiired  what 
are  considered  the  most  valuable  marble  properties  in 
America.  During  this  period  of'  time,  constant  work 
has  been  carried  on  to  prove  the  marbles  at  depth  by 
digging  trenches,  uncovering  the  marble,  core  drill- 
ing and  putting  down  test  holes.  The  cores  taken 
from  a  depth  of  198  feet  show  in  every  case  a  maxi- 
mum of  freedom  from  fissures,  cracks  and  impurities. 
The  formations  are  sound  as  possible  and,  in  some 
cases  the  drill  went  forty  feet  without  encountering 
a  single  break.  Marble  is  apparent  close  to  the  sur- 
face over  practically  the  entire  area  of  these  pro|)er- 
ties  and  attention  is  called  to  the  reports  of  our  Gov- 
ernment experts.  Dr.  Barlow,  Dr.  Parks,  and  many 
other  eminent  scientists  that  have  studied  this 
deposit,  and  who  have  stated  that  the  depth  of  the 
strata  is  many  thousands  of  feet.  As  it  is  only  prac- 
ticable, however,  to  quarry  to,  say.  500  feet,  estimates 
sh<iuld  not  be  based  on  more  than  that. 

On  one  property  cores  have  been  taken  over  an 
area  measuring  800  feet  long  by  200  feet  wide  to  an 
average  depth  of  100  feet,  which  jjroves  a  mass  of 
16,000,000  cubic  feet  of  solid  marble.  Similar  but  not 
.so  extensive  drillings,  have  been  made  at  different 
places  on  the  properties,  thus  proving  many  millions 
of  cubic  feet  more.  These  areas  drilled  represent  only 
a  small  portion  of  the  entire  acreage,  so  that  it  may 
be   stated   that   the   location   possess  an   inexhaustible 


TUE  term  "marble"  is  often  applied,  in  a  gen- 
eral way,  to  any  kind  of  limestone  capable  of 
receiving  a  polish.  More  correctly,  it  is  used 
to  designate  a  fine-grain  aggregate  of  calcite 
crystals  produced  from  ordinary  limestone  by  the  ac- 
tion of  heat  and  pressure.  (See  report  on  Building  and 
Ornamental  Stones  of  Canada,  by  Dr.  Parks,  De- 
partment of  Mines,  Ottawa).  When  commercially 
jnire  it  is  snow-w'hite  and  known  as  statuary  marble, 
and  is  used  for  the  purpose  that  its  name  implies.  The 
presence  of  chemical  inipurities  and  their  conversion 
into  new  minerals  by  the  process  of  metamorphisin, 
gives  rise  to  the  great  varieties  of  coloring  found  in 
various  marbles  ranging  from  faint  grey  and  cream 
monotones,  through  light  pinks  ,  blues,  yellows, 
greens  and  browns,  to  the  deepest  reds,  purples  and 
i)lacks. 

Ancient  Marbles 
The  value  of  marble  as  a  building  stone  has  been 
recognized  from  the  earliest  times.  Its  durability,  its 
structural  strength  and  its  beauty  of  texture  and  color- 
ing led  to  its  selection  by  the  architects  of  Greece  and 
Rome,  as  the  medium  in  which  to  express  in  perman- 
,ent  form  their  noblest  conceptions  of  the  majestic  and 
beautiful,  and  the  wisdom  of  their  choice  stands  jus- 
tified to-day  in  the  mighty  ruins  of  the  Acropolis,  the 
Parthenon,  the  Forum,  the  Coliseum  and  many  other 
ers.  The  greatest  of  Roman  emperors  could  find  no 
prouder  title  to  fame  than  that  he  found  Rome  a  city 
of  brick  and  left  it  a  city  of  marble.  It  was,  of  course, 
the  accessibility  and  the  practically  inexhaustible  ex- 
tent of  the  deposits  of  fine  marble  at  such  famous  quar- 
ries as  those  of  Pharos  and  Pentilious  in  Greece  and 
Carrara  in  Italy,  that  made  its  free  employment  pos- 
sible in  the  building  of  the  cities  of  the  ancients. 
Architects  in  other  lands  and  in  more  modern  times 
have  not  been  so  fortunately  placed.  While  marble  is 
found  generally  throughout  the  earth's  surface  it  sel- 
dom occurs  in  deposits  which  combine  the  three  com- 
mercial essentials  of  fine  quality,  economic  working, 
and  proximity  to  the  markets. 

American  Marbles 
In  the  United  States  the  marble  areas  possessing 
these  requisites  to  the  largest  degree  are  found  in 
Vermont,  Tennessee  and  Georgia,  and  in  each  case  a 
large  and  valuable  industry  has  developed.  The  im- 
portance and  value  of  the  industry  have  been  realized, 
not  merely  in  the  form  of  large  returns  for  the  money 
invested  in  the  various  quarry  undertakings,  but  dis- 
tinct gain  to  the  nation  has  also  resulted  in  rendering 
possible  the  employment  of  a  large  number  of  men, 
and  in  making  possible  the  production  of  marble  for 
exterior  use  as  well  as  for  interior  embellishment  in 
many  of  the  more  important  public  buildings  erected 
within  the  last  few  years.  Those  marbles,  how- 
ever, while  of  good  quality,  and  particularly  in  the 
case  of  Vermont  and  Tennessee  in  immense  quantity 
and  easily  worked,  are  lacking  in  the  very  important 
matter  of  range  and  variety  of  coloring.    Very  few 

*  Of  Canadian  Marble  Co.,  Limited.  Toronto. 
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supply  of  marble.  In  making  the  drillings  care  was 
taken  to  prove  large  quantities  of  particular  kinds  of 
marble,  so  that  a  definite  statement  could  be  made 
in  reference  to  the  possible  requirements  of  any  parti- 
cular kind. 

Comparable  to  Foreign  Marbles 

Operations  to  date  have  disclosed  a  wide  variety 
of  marbles,  some  of  which  are  highly  decorative  and 
compare  very  favorably  with  the  finest  imported  Ital- 
ian marbles  used  in  this  country.  They  are  rich  in 
quality,  fine  in  grain,  remarkably  free  from  impuri- 
ties and  cracks ;  in  fact,  there  is  not  one  single  piece 
in  the  collection  of  specimens  which  requires  the 
use  of  a  filler  of  any  sort  to  make  it  presentable,  as 
do  many  of  the  finest  foreign  marbles.  This  is  in  spite 
of  the  fact  that  these  samples  were  taken  from  the 
surface. 

These  specimens  have  been  examined  and  highly 
approved  of  by  some  of  the  most  prominent  architects, 
contractors,  and  quarry  men  in  America.  It  is  antici- 
pated that  a  large  business  in  these  high-priced  decor- 
ative marbles  can  be  done  in  the  United  .States,  which 
depends  mainly  at  the  present  time  upon  Europe  for 
marbles  of  this  class.  Of  even  more  importance  than 
the  decorative  marbles  are  the  various  monotones  or 
plain  colored  marbles,  ranging  from  lilue-white,  sim- 
ilar to  Carrara  marble,  to  buffs,  pinks,  blues,  light 
greens  and  browns.  Some  of  these  are  especially  suit- 
ed for  exterior  building  work,  and  some  for  interior 
work  of  an  ordinary  commercial  character,  such  as 
wainscotting,  flooring,  counters,  lavatories,  etc.,  which 
at  the  present  time  form  the  bulk  of  the  marl^le  busi- 
ness of  the  country. 

It  has  been  predicted  that  Canada  will  be,  in  the 
very  near  future,  one  of  the  most  prominent  produc- 
ers of  marbles  in  the  world,  on  account  of  the  fact 
that  the  quarries,  being  ideally  located  in  close  prox- 
imity to  railroads  and  water  power,  will  have  such  an 
advantage  in  the  matter  of  economic  working  and  de- 
velo])ment  that  the  output  may  be  sold  in  competition 
with  foreign  marbles. 


Montreal  Warehouse  and  Office 

Williams  &  Wilson  Building— Four-Storey  Con- 
crete Beam  and  Slab  Design 


ONE  of  the  recent  concrete  structures  erected 
in  Montreal,  is  the  warehouse  and  office  build- 
ing for  Messrs.  Williams  &  Wilson,  Limited, 
machinery  supply  dealers.  This  building  has 
a  frontage  of  44  feet  on  Inspector  St.,  running  through 
to  Montfort  Street  in  the  rear,  a  distance  of  188  ft., 
and  comprises  four  storeys  and  basement.  The  struc- 
ture consists  of  a  reinforced  concrete  frame  of  beam 
and  slab  construction  with  brick  curtain  walls.  The 
Inspector  Street  facade  is  built  up  of  Indiana  lime- 
stone pilasters'  bonded  to  the  concrete  frame  and 
worked  up  in  three  bays.  The  centre  bay  is  25  feet 
wide  to  provide  a  large  "show"  window  on  the  ground 
floor  to  allow  an  unobstructed  view  of  the  contents. 
Between  pilasters  the  entire  front  is  built  up  of  arch- 
itectural ironwork  and  glass  to  the  ceiling  of  the  top 
floor,  over  which  the  limestone  is  arched  to  give  the 
pleasing  appearance  shown  in  the  illustration. 

The  ground  floor  is  4  feet  above  the  level  of  In- 


spector Street,  and  the  "show"  window  floor  is  sup- 
ported on  a  concrete  beam  at  the  street  level. 

The  main  entrance  door  is  of  oak  with  an  orna- 
mental iron  grill  to  protect  the  glass,  and  brass  kick- 
plates.  Two  ornamental  lighting  fixtures  are  mount- 
ed on  the  outside  walls  at  the  entrance.  The  entrance 
porch  is  panelled  with  marble,  the  panels,  capping 
and'  base  of  Venosa  marble  and  the  styles  of  light 
vein,  and  the  steps  with  Venosa  marble  treads  and 
risers. 

Cantilever  Footings 

One  of  the  engineering  difficulties  to  be  overcome 
on  this  building  was  caused  by  the  necessity  of  plac- 
ing the  column  footings  on  sand,  in  which  was  a  heavy 
flow  of  ground  water,  as  the  basement  floor  is  several 
feet  below  sewer  level.  The  wall  footings  also  were 
not  extended  beyond  the  property  line.  To  meet  with 
these    requirements    the    footfings    were    designed    as 
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The  Williams  &  Wilson  building.  Montreal. 

cantilevers,  of  heavy  reinforced  concrete.  The  base- 
ment floor,  which  is  made  12  in.  thick,  to  prevent 
uplift,  and  walls  are  waterproofed  with  "TockoHth" 
put  in  the  mix,  to  prevent  the  entrance  of  ground  wa- 
ter. 

The  floor  slabs  are  designed  for  heavy  loading,  as 
follows:  ground  floor,  300  lbs.;  first  floor,  100  lbs.; 
upper  two  floors,  250  lbs. 

Shipping  Facilities 
Excellent  shipping  facilities  have  been  arranged 
into  Montfort  Street,  where  the  ground  floor  frontage 
is  entirely  taken  up  by  two  large  shipping  doors, 
which,  besides  the  ordinary  wooden  doors,  are  equip- 
ped with  steel  roller  fire  curtains.  From  Montfort 
street  the  trucking  floor  runs  35  feet  into  the  building 
at  street  level,  then  3  feet  above  is  the  shipping  floor 
proper,  which  allows  the  goods  to  be  trucked  direct 
on  to  motor  trucks,  which  are  backed  into  the  building 
so  as  not  to  obstruct  the  traffic  on  Montfort  Street.  A 
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complete    equipment     of    'Bowser'    gasoline    and    oil 
])iimps  are  installed  in  the  shii)])ing  room. 

Office 

The  entire  second  storey  is  used  as  an  office.  The 
floor  is  laid  in  marble  squares,  in  which  are  inserted 
flush  boxes  for  individual  telephone  service  at  each 
desk,  doing  away  with  unsightly  open  telephone  wires. 
The  walls  are  panelled  in  selected  white  maple.  The 
lighting  for  this  floor  is  accomplished  by  specially  de- 
signed lighting  fixtures.  The  third  floor  is  laid  in  cem- 
ent, witli  a  special  hardener  cement  finish,  treated 
with  two  coats  of  cement  dressing.  The  top  floor  is 
equipped  as  a  machine  and  wood-working  shop.  The 
shafting  hangers  are  carried  on  inserts  set  in  the  con- 
crete beams. 

The  Montfort  street  elevation  is  laid  up  in  red 
brick  with  exposed  concrete  beams  and  lintels.  AH 
windows  have  steel  sash,  wire  glazed.  The  ordinary 
type  of  iron  fire-escape,  with  scuttle  ladders,  is  mount- 
ed on  this  elevation.  The  interior  stairs  from  floor 
to  floor  are  of  steel,  with  slate  treads,  and  all  enclosed 


in  lire])roof  steel  and  wire  glass  enclosures.  Each 
floor  is  equipped  with  lavatories  of  the  latest  type. 
Two  'Leonartl'  boilers  provide  the  necessary  heating, 
which  is  the  Webster  vacuum  system.  On  account 
of  the  length  of  this  building  it  was  necessary  to  pro- 
vide a  light  well,  53  feet  long,  on  the  north  side,  to  let 
daylight  into  the  centre  of  the  building. 

A  5-ton,  direct-connected  elevator,  with  8'  x  12' 
platform,  is  installed  to  handle  heavy  machinery  and 
is  equipped,  at  each  floor,  with  'Peelle'  interlocking 
fire-doors.  Provision  is  made  for  the  installation  of  a 
light  elevator. 

'J'hc  building  was  designed  and  erected  under  the 
su])ervision  of  T.  Pringle  &  Son,  Limited,  engineers 
and  architects,  of  Montreal  and  Toronto. 

The  general  contract  was  carried  out  by  E.  G.  M. 
Cape  &  Company,  Limited,  with  the  following  sub- 
contractors :  Lighting,  Montreal  Electric  Company : 
heating,  W.  G.  I'-dge,  Limited ;  iron  work,  John  Wat- 
son &  Son  (Montreal)  Limited;  boilers,  Leonard  & 
Sons;  elevator,  Otis-FensOm  Elevator  Co.,  Liiniti-d. 


Cost  Keeping  for  Highway  Contractors 

Methods  of  Determining  Unit  Costs — Obtaining  Overhead  Costs 
And    Properly   Prorating   Them  —  Importance   of    Daily   Costs 

By  H.  P.  Gillette  


ALTHOUGH  several  books  and  a  great  number 
of  articles  on  cost  keeping  have  been  publish- 
ed during  the  last  ten  or  twelve  years,  there 
still  exist  many  contractors  who,  apparently, 
agree  with  the  old  time  contractor  who  .said :  "The 
only  cost  keeping  that  I  need  is  what  my  banker  does 
for  me.  If  his  records  show  that  I  have  a  larger  bank 
balance  after  the  final  payment  on  a  contract  than 
when  I  started  it,  then  I  am  satisfied  with  my  men, 
my  methods  and  my  luck.    But  if  my  bank  balance  is 

smaller  at  the  end  of  the  job,  to  h with  my  luck, 

my  methods  and  my  men." 

No  Hair-Splitting  Methods 

This  is  the  attitude  of  many  a  practical  man,  but 
to  all  such  a  word  of  advice  may  prove  helpful.  While 
luck  cannot  be  changed  by  having  a  suitable  system 
of  cost  keeping,  it  often  happens  that  such  a  system 
leads  to  a  change  both  in  methods  of  doing  work  and 
in  the  foremen  and  .superintendents  in  charge  of  it. 
Indeed  the  leading  object  in  keei)ing  unit  costs  is  to 
find  out  the  least  costly  way  of  doing  a  given  kind 
of  work  and  the  most  efficient  bosses.  Since  this  is 
the  main  object,  it  follows  that  an  effective  cost-keep- 
ing system  must  show  the  unit  costs  at  the  end  of 
every  week,  and  if  practicable,  at  the  end  of  every 
day.  But  to  accomplish  this  purpose  it  is  usually 
necessary  to  cut  out  all  hair-splitting,  such  as  most  ac- 
countants and  book-keei)ers  indulge  in.  Rough  and 
ready  methods  of  estimating  the  number  of  units  of 
work  must  frequently  be  adopted ;  approximate  esti- 
mates of  overhead  costs  must  nearly  always  be  used; 
and,  in  short,  the  aim  must  be  to  get  at  the  unit  costs 
within  a  few  per  cent.,  say  5  per  cent.,  rather  than 
"to  the  last  red  cent."  It  is  that  "last  red  cent"  ideal 
of  the  book-keeper  that  is  accountable  for  the  practical 
failure  of  many  a  cost  keeping  system. 

As  an  illustration,  take  ahriost  any  dirt  digging  job 


and  try  to  apply  the  usual  book-keeping  methods  to 
it.  The  time-keeper  may  rejxirt  each  day  the  day's 
labor  cost  of  excavating,  but  he  does  not  ordinarily 
ascertain  the  }-ardage  of  earth  moved  that  day.  Per- 
haps the  engineer  can  give  a  rough  estimate  of  the 
yardage,  but  his  estimate  may  be  25  per  cent,  off,  for 
he  usually  makes  his  guess  merely  by  looking  at  the 
partly  graded  roadbed.  Since  the  engineer  seldom 
makes  a  careful  quantity  estimate  oftener  than  once 
a  month — and  it  is  not  always  careful  then — it  follows 
that  there  are  very  few  grading  contracts  on  which 
the  cost  per  cubic  yard  of  earth  excavated  is  known 
within  10  or  15  per  cent,  at  the  end  of  each  week. 
As  for  knowing  the  earth  yardage  cost  for  each  day, 
how  many  have  ever  seen  a  contractor  who  did  know 
it  ? 

Estimating  Excavation  Yardage  Daily 

For  a  long  time  the  author  regarded  it  as  imprac- 
ticable to  estimate  earth  yardage  costs  with  rea.son- 
able  accuracy  oftener  than  at  the  end  of  each  week. 
Several  years  ago  the  author's  brother,  W.  A.  Gillette, 
devised  a  method  of  estimating  earth  yardage  on 
grading  jobs  every  day.  The  method  consists  in 
mounting  a  time-keeper  on  a  horse  and  having  him 
ride  from  gang  to  gang  all  day  long,  stopping  20  to 
30  minutes  at  each  gang.  If  a  gang  is  excavating  with 
fresno  scrapers,  for  example,  the  time-keeper  counts 
the  number  of  fresno  loads  taken  out  by  the  gang  in. 
say.  20  minutes ;  and  he  records  the  count  for  that 
gang.  Then  he  rides  on  to  the  next  gang,  which,  let 
us  say,  is  loading  earth  by  hand  into  wagons.  This 
gang  is  timed  for,  say,  30  minutes,  and  the  wagon 
loads  are  counted. 

In  the  course  of  the  day  each  gang  is  thus  visited 
and  its  outjjut  counted  several  times.  If,  for  example, 
gang  No.  1  has  been  visited  three  times  and  during 
a  total  time  of  one  hour  it  has  turned  out  50  fresno 
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loads,  it  is  then  estimated  that  it  would  turn  out  400 
loads  in  eight  hours.  An  estimate  is  made  of  the 
average  size  of  a  load,  and  the  total  yardage  output 
of  gang  No.  1  for  that  day  is  estimated.  Similarly  with 
the  other  grading  gangs.  At  the  end  of  the  month 
the  totals  thus  estimated  are  compared  with  a  careful 
monthly  estimate  based  on  cross-sections.  After  a 
little  experience  it  is  possible  thus  to  estimate  within 
5  per  cent,  of  the  actual  yardage  moved. 

Of  course  this  intermittent  count  method  cannot 
be  expected  to  give  satisfactory  results  unless  good 
judgment  is  used  in  its  application.  But  it  has  been 
.shown  to  the  author's  satisfaction  that  the  method  is 
sufficiently  reliable  when  properly  supervised.  That 
it  is  simple  is  self-evident. 

Obstacles  to  be  Overcome 

The  two  greatest  obstacles  to  the  successful  use 
of  any  cost  keeping  .system  are,  first,  a  fairly  accurate 
measurement  of  the  number  of  payment  units  of  work 
done  each  day,  and  second,  a  correct  ascertainment 
of  the  total  time  lost  or  wasted  by  each  gang.  By 
"payment  units"  is  meant  the  units  of  work  for  which 
a  contract  price  is  paid,  as,  the  cubic  yard  of  earth 
excavation,  the  square  yard  of  pavement,  etc. 

All  costs  should  be  finally  reduced  to  so  and  so 
many  cents  or  dollars  per  payment  unit,  so  that  the 
contractor  can  compare  them  with  his  contract  prices. 
Fortunately  the  highway  contractor  has  a  relatively 
simple  task  in  devising  methods  of  measuring  most 
of  the  payment  units  every  day.  Excavation  measure- 
ments are  the  most  difificult  to  secure  daily,  but  a  sug- 
gestion as  to  how  this  may  be  done  has  just  been 
given.  The  yardage  of  pavement  laid  daily  is  readily 
ascertained.  Since  excavation  and  paving  usually  con- 
stitute the  bulk  of  the  cost  of  a  road,  it  is  evident  that 
if  a  contractor  can  keep  these  two  items  of  cost  with- 
in his  bid  prices,  he  can  usually  "win  out"  on  the  en- 
tire job. 

Recording  Lost  Time  Daily 

Lost  time  is  the  bottomless  pit  into  which  more 
money  has  been  dumped  by  road  contractors  than  can 
be  estimated.  The  author  has  seen,  and  has  himself 
experienced  the  bitterest  disappointment  resulting 
from  time  lost  while  wages  were  going  on.  It  is  not 
an  uncommon  thing  to  lay  twice  as  much  yardage  of 
concrete  on  a  day  entirely  free  from  delays  as  is  laid 
on  the  average  day.  In  other  words,  it  seems  practic- 
able to  do  twice  as  much  work  daily  as  actually  is 
averaged.  How  is  this  ideal  to  be  attained,  or  at  least 
approximated?  Only  by  system,  and  system  involves 
keeping  costs  in  such  a  manner  as  to  locate  definiteU' 
and  immediately  each  period  of  lost  time  for  each 
gang,  and  the  reason  why. 

Does  the  crusher  shut  down  for  an  hour  for  re- 
pairs ?  Then  the  time  report  for  the  quarry  must 
show  the  time  of  stopping  and  the  time  for  starting, 
and  the  reason  for  the  shutdown.  It  should  be  the 
time-keeper's  duty  at  the  end  of  each  week  and  of 
each  month  to  summarize  all  the  time  losses  in  the 
quarry,  so  that  the  contractor  or  his  superintendent 
can  see  at  a  glance  the  size  of  this  loss.  Perhaps  no 
better  way  than  this  can  be  invented  to  demonstrate 
what  extra  parts  should  be  kept  on  hand  to  minimize 
delays.  Here  it  may  be  suggested  that  whenever  a 
new  machine  is  purchased,  the  manufacturer  should 
be  asked  to  recommend  what  and  how  many  spare 
parts  should  be  carried  in  stock  by  the  purchaser. 

Where  the  cost  of  lost  time,  due  to  breakdowns, 


is  kept,  it  frequently  becomes  evident  that  it  is  eco- 
nomic not  merely  to  have  spare  parts  on  hand,  but  to 
have  entire  spare  machines.  Take  a  pump,  for  ex- 
ample, that  is  delivering  water  to  a  concrete  mixer 
and  for  sprinkling,  etc.  Upon  the  service  of  that  one 
pump  will  depend  the  progress  of  the  pavement.  Yet 
to  save  an  investment  of  $500  to  $1,000  in  a  spare 
pump,  many  a  road  contractor  loses  several  fold  that 
sum  each  year.  Such  losses  result  from  failure  to 
keep  records  that  show  the  cost  of  lost  time. 

Daily  Overhead  Costs 

Closely  associated  with  the  question  of  lost  time 
is  the  question  of  overhead  costs.  Among  "overheads" 
should  be  included  superintendence,  office  expense,  in- 
terest and  depreciation  on  plant.  Superintendence 
should  include  some  compensation  for  the  contractor's 
own  time.  To  the  author  it  seems  desirable  to  divide 
the  contractor's  compensation  into  two  partis,  (1) 
salary,  and  (2)  profit.  The  .salary  should  be  only  as 
large  as  would  be  paid  to  a  skilled  superintendent. 
The  profit  should  cover  both  compensation  for  the 
contractor's  skill  as  an  organizer  and  financier,  plus 
insurance  against  all  risks  for  which  an  insurance  pol- 
icy cannot  be  secured. 

A  common  mistake  in  estimating  "overheads"  con- 
sists in  dividing  the  annual  overhead  cost  by  the  num- 
ber of  working  days  in  a  year,  instead  of  dividing  by 
the  average  number  of  days  actually  worked.  In  our 
northern  climates  the  number  of  days  actually  work- 
ed by  a  given  organization  on  road  construction  usu- 
ally averages  about  125,  but  there  are  300  working 
days  in  a  year ;  hence  a  highway  contractor  and  his 
plant  are  usually  idle  nearly  60  per  cent,  of  the  work- 
ing days  of  the  year.  If  a  contractor's  annual  salary 
as  a  superintendent  be  added  to  the  annual  salaries 
of  his  ])ermanent  employees,  and  if  this  salary  total 
be  divided  by  125,  in.stead  of  by  300,  the  salary  "over- 
heads" per  day  worked  will  be  ascertained  for  all  prac- 
tical purposes.  Similarly  as  to  plant  "overheads"  and 
office  rental  "overheads." 

The  total  "overheads"  per  day  actually  worked 
must  be  apportioned  among  the  units  of  work  done. 
Both  highway  contractors  and  engineers  who  have 
not  been  accustomed  to  prorate  overhead  costs  in  this 
manner  will  get  some  surprises.  Failure  to  do  this  is 
largely  accountable  for  the  fact  that  so  many  road 
contractors  "go  broke,"  and  it  also  throws  light  up- 
on the  fact  that  a  good  many  engineers  think  that 
road  construction  can  be  done  more  cheaply  by  day 
labor  than  by  contract. 

Prorating  Overhead  Costs 

Having  estimated  the  overhead  costs  per  "day 
worked"  (not  per  working  day),  some  of  these  daily 
overheads  can  be  assigned  directly  to  a  given  class 
of  work.  Thus,  the  daily  intere.st,  depreciation,  and 
lepairs  on  a  concrete  mixer  can  be  assigned  to  the 
pavement.  But  certain  of  the  daily  overhead  costs 
must  be  prorated  to  the  dififerent  classes  of  work. 
There  are  several  theories  of  prorating  joint  costs 
which  the  author  has  discussed  at  some  length  in  the 
Handbook  of  Mechanical  and  Electrical  Cost  Data. 
Usually  it  suffices  on  construction  work  to  prorate 
overhead  salary  costs  in  proportion  to  direct  labor 
costs.  Thus,  if  the  direct  labor  cost  of  grading  is 
$50  a  day  and  the  direct  labor  cost  of  paving  is  $100 
a  day,  and  there  are  no  other  direct  labor  costs,  then 
one-third  of  the  daily  cost  of  general  superintendence 
and  office  expense  is  assigned   to  grading,  and   two- 
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thirds  to  jiaviiig.  Having  assigned  all  the  daily  over- 
heads to  the  difTcrent  classes  of  work,  divide  each 
assigned  total  by  the  number  of  units  of  work  per- 
formed each  day  worked,  to  get  the  unit  cost  of  over- 
heads for  each  day.  It  should  be  noted  that  by  using 
this  method  there  are  no  overhead  costs  for  the  days 
on  which  no  work  is  done,  for  all  the  overhead  costs 
are  assigned  to  the  days  actually  worked  each  year 
on  the  average.  While  there  are  some  objections  to 
this  method,  it  is  the  only  method  by  which  the  total 
unit  cost  can  be  estimated  with  any  degree  of  accur- 
acy for  each  day  worked.  And  it  is  highly  important 
to  have  such  an  estimate  in  order  to  know  whether  a 
profit  is  l)eing  made  or  not.  The  average  road  con- 
tractor who  has  a  unit  cost  keeping  system  usually 
is  deceived  into  thinking  he  is  making  money,  because 
the  daily  overheads  are  either  not  known  or  are  not 
l)roi)erly  allocated  to  the  various  classes  of  work. 

Cost  of  Installing  and  Shifting  Plant 

There  is  another  source  of  error  in  estimating  daily 
or  weekly  or  monthly  profits  which  arises  from  failure 
to  segregate  the  cost  of  installing,  shifting  and  remov- 
ing the  various  plant  units,  together  with  miscellan- 
eous costs  of  getting  ready  to  do  work.  It  is  rare  that 
any  contractor  is  able  to  state  what  these  "prepara- 
tory costs"  have  been  on  any  given  job,  and  this  holds 
true  even  where  the  contractor  has  a  co.st  keeping 
sy.stem.  No  argument  is  needed  to  prove  that  unless 
the  "preparatory  costs"  are  known  there  is  grave 
danger  of  under-estimating  the  total   unit  costs. 

Having  .so  kept  the  daily  records  as  to  show  the 
actual  cost  of  moving  and  installing  a  crushing  plant, 
for  example,  to  this  should  be  added  the  estimated 
cost  of  shifting  it  (where  shifting  will  be  necessary) 
and  the  cost  of  dismantling  and  shipping  it  home. 
Then  this  total  .should  be  divided  by  the  total  number 
of  cubic  yards  of  stone  to  be  crushed  on  the  given 
job,  to  get  "the  unit  preparatory  and  shifting  cost"  of 
crushed  stone.  This  unit  cost  should  be  added  each 
day  to  the  "unit  overhead  cost"  and  the  "unit  direct 
cost"  for  that  day.  The  resulting  total  will  then,  be 
really  significant  as  to  what  the  pavement  is  actually 
costing. 

Importance  of  Daily  Unit  Costs 

It  will  be  noted  that  the  author  is  contending  for 
the  daily  and  weekly  estimating  of  the  total  unit  cost 
of  each  class  of  units  upon  which  there  is  a  contract 
price.  Unless  this  is  done  it  almost  invariably  happens 
that  the  road  contractor  who  thinks  he  has  been  mak- 
ing a  profit  on  a  job  awakens  toward  its  close  to  find 
that  he  has  actually  lost  money  on  it.  Now  he  may 
lose  money  on  the  job  even  if  he  does  have  complete 
unit  costs  before  him  every  day,  for  it  is  very  com- 
mon to  bid  so  low  a  price  that  no  profit  can  possibly 
be  made.  But  it  is  surprising  what  a  difference  there 
is  in  the  energy  of  a  desperate  man  as  contrasted  with 
one  who  is  well  satisfied.  When  a  contractor  realizes 
that  he  is  daily  sinking  deeper  into  the  quicksands 
of  bankruptcy,  he  will  usually  "camp  on  his  job" 
night  and  day,  and  his  wits  will  be  .steadily  at  work, 
whereas  if  he  thinks  he  is  making  a  satisfactory  pro- 
fit, he  is  apt  to  take  things  ea.sy,  let  well  enough  alone, 
go  off  on  frequent  pleasure  excursions  and   the  like. 

Summing  up,  a  road  contractor  can  use  his  brains 
to  no  better  advantage  than  in  finding  ways  of  secur- 
ing daily  reports  that  show  the  total  unit  cost  of  every 
item  on  which  he  has  bid  a  unit  price.  To  do  this  it 
is  frequently  necessary  to  invent  methods  of  securing 


approximately  correct  estimates  of  the  number  of  units 
of  work  done,  and  it  often  pays  to  employ  an  engineer 
for  no  other  jiurposc  than  to  measure  up  daily  the  num- 
ber of  units.  Lost  time  should  be  reported  daily  and 
its  cost  estimated.  Overhead  costs  should  be  estimated 
])er  average  day  worked,  not  per  working  day,  and 
unit  overhead  costs  estimated  every  day.  Plant,  pre- 
])aratory  and  shifting  costs  should  be  kept  apportioned 
to  each  class  of  work,  and  reduced  to  unit  costs. 

If  these  methods  are  adopted,  profits  will  be  in- 
creased or  losses  decreased.  If  engineers  in  charge  of 
contract  work  will  follow  the  same  method,  they  will 
usually  discover  that  there  is  little  or  no  profit  to  the 
average  road  contractor.  Indeed  unless  engineers  give 
adec|uate  study  to  the  costs  of  lost  time,  overheads, 
plant  installations,  etc.,  and  unless  they  devise  ways 
of  enabling  competent  contractors  to  secure  adequate 
prices,  it  will  be  only  a  matter  of  a  few  years  before 
there  will  be  no  competent  contractors  in  the  road 
building  business. 

The  above  paper  was  presented  by  the  author  at 
the  recent  convention  of  the  American  Road  Builders' 
Association. 


Proposal  for  Memorial  Municipal   Buildings 
at  Ottawa 

An  extensive  scheme  to  perpetuate  the  memory 
of  the  Ottawa  soldiers  who  have  fallen  in  battle  is 
proi>osed  by  the  Ottawa  Memorial  Hall  Association. 
At  a  recent  meeting  a  report  submitted  by  a  special 
committee,  headed  by  Mr.  Thomas  Adams,  was  adopt- 
ed by  the  Association.  It  suggests  that  a  group  of 
municipal  buildings  be  erected  on  the  site  of  the  pres- 
ent City  Hall  and  other  municipal  buildings.  The 
memorial  hall  would  be  distinct  from  the  new  city 
buildings,  but  would  form  part  of  the  group.  The  ex- 
penditure required  might  be  from  $1,000,000  to  $1,- 
500,000.  The  site  recommended  is  believed,  after  a 
consideration  of  the  governing  features  of  such  a 
scheme,  to  be  the  most  suitable  in  the  city.  On  it  there 
is  room  for  a  municipal  building,  memorial  hall,  and 
for  new  police  offices,  land  registry,  and  any  other 
municipal  or  semi-municipal  offices.  If  ample  space 
is  preserved  around  the  buildings,  and  their  architec- 
ture is  of  a  suitable  ty])e,  there  need  be  practically  no 
limit  as  to  the  height  of  any  part  of  the  group. 

"To  the  east  of  this  site,  owned  by  the  city,"  the 
report  states,  "there  is  an  area  of  land  which  we  under- 
stand is  held  under  lease  from  the  Dominion  govern- 
ment. This  land  should  be  gradually  cleaned  up  and 
converted  into  a  park  when  the  present  lease  is  ex- 
pired forming  a  continuous  parkway  between  Con- 
naught  Square  and  Laurier  Ave.  bridge. 

"If  necessary,  the  present  City  Hall  might  be  left 
as  it  is  for  a  time  and  the  Memorial  Hall  erected  at  its 
rear  until  money  is  available  to  complete  the  scheme." 

The  report  recommends  that,  after  obtaining  the 
approval  of  the  federal  and  municipal  authorities,  the 
Association,  acting  in  concert  with  the  City  Council, 
should  obtain  expert  advice  with  regard  to  the  layout 
of  the  site  and  the  disposition  of  the  proposed  build- 
ings and  further  with  regard  to  the  desirability  of  ac- 
(luiring  additional  land  and  should  then  call  for  com- 
petitive architectural  designs.  Also  it  is  suggested 
that  a  campaign  be  undertaken  to  raise  funds  as  might 
be  necessary  by  private  subscription . 

The  above  scheme  is  entirely  separate  from  the 
proposed  federal  memorial  project. 
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[Standardization   of   Plans  for  Schools 

How  Uniform  Practice  in  Preparation  of  Designs  Has  Reduced  Office  Work 
and  Produced  Economies  in  Cost  Without  Sacrificing  Architecture 

— By  Clarence  E.  Dobbin  ~~ 


HE   term    "plan    j)roduction"    may   be    objected 

to  by  some  as  resembling  too  closely  the  term 

"shop  production"  used  almost  exclusively  by 

manufacturers ;  but  the  fact  remains  that  there 

s  a  distinct  problem  of  this  kind  in  any  architectural 

ffice  with  a  volume  of  work  such  as  we  have  in  hand. 

t  is  a  problem    of     sufficient     importance    to  merit 

houghtful,    scientific   treatment   and   if   it   is   handled 

ithout  sacrifice  either  in  architectural  design,  plan- 

[ning  or  construction  there  can  be  no  valid  objection 

o  any  appropriate  term  used  to  designate  it. 

In  order  to  obtain  uniform  practice  for  all  jobs  in 
ourse  of  preparation  at  any  one  time,  we  have  reduc- 
d  to  writing  all  instructions  and  decisions  that  go  to 
make  up  our  office  practice.  These,  together  with  tab- 
ulations, small  drawings  showing  typical  arrange- 
ments of  the  various  standard  rooms,  and  other  details 
that  may  be  of  assistance  to  draftsmen,  are  bound  in 
loose-leaf  form  with  subjects  alphabetically  arranged 

Ind  make  up  what  is  termed  our  Office  Manual.  A 
opy  of  this  is  placed  in  the  hands  of  each  squad  lead- 
r  for  ready  reference. 
Standard  Instructions 
Each  new  question  that  arises  is  investigated  and 
onsidered  with  great  care  and  when  a  satisfactory 
olution  is  reached  the  necessary  instructions  are 
placed  in  the  manual.  If  later  on  a  better  solution  is 
■ijMtvolved,  new  instructions  are  issued  to  replace  the 
^^Karlier  ones.  The  manual  keeps  everyone  informed 
^His  to  the  latest  decisions  so  that  all  effort  may  be  di- 
^^fcected  towards  the  same  objectives.  The  squad  lead- 
^l^rs  are  expected  to  see  that  their  assistants  follow 
^"Fhese  standards,  or,  if  a  variation  seems  advisable,  to 
refer  the  matter  to  the  chief  for  decision. 

In  this  way  only  can  the  practice  of  the  office  be 
ept  standard.  In  the  absence  of  such  a  manual  the 
office  practice  must  be  transmitted  from  one  drafts- 
man to  another  by  word  of  mouth.  This  is  the  usual 
method  and  it  is  responsible  for  great  loss  of  efficiency, 
because  the  same  questions  are  asked  and  answered 
repeatedly,  and  the  same  problem  solved  again  and 
again,  with  attendant  discussions,  delays  and  varia- 
tions in  practice.  New  men  have  no  definite,  accurate 
I^ay  of  acquiring  the  office  practice  and  often  proceed 
long  incorrect  lines. 
The  planning  of  our  new  schpol  buildings  is  ac- 
omplished  through  the  co-operation  of  the  four  divi- 
sions into  which  the  office  is  divided — General  Draft- 
ing and  Plumbing,  Heating  and  Ventilation,  Electrical 
and  Furniture.  Each  of  these  divisions  has  its  own 
head  and  all  are  under  the  immediate  direction  of  the 
Architect  in  Chief,  who  also  has  jurisdiction  over  the 
inspection  force  connected  with  the  construction  and 
equipment  of  the  buildings. 

Standardization  Facilitates  Design 
In  our  steel  designing  many  of  the  factors  are  con- 
stant. The  dead  weight  of  our  typical  floor  construc- 
tion is  always  the  same  and  the  live  loads  for  certain 
groups  of  rooms  are  alike.  We  have  therefore  deve- 
loped tabulations  of  various  kinds  that  enable  the  en- 


gineers to  select  the  steel  shapes  much  more  quickly 
than  by  computation  or  by  reference  to  a  hand  book. 
One  such  table  gives  the  safe  I-beams  for  different 
lengths  and  spans,  assuming  our  typical  dead  load 
and  a  live  load  of  75  lb.  There  are  other  tables  for 
live  loads  of  100  lb.,  120  lb.,  etc.  Having  worked  out 
a  beam  plan  and  fixed  the  lengths  and  spans  of  the 
beams,  their  sizes  can  be  obtained  from  these  tables 
with  the  least  expenditure  of  time.  Similar  tables  have 
been  provided  for  many  other  structural  members  for 
which  we  have  constant  use :  channel  columns  for  our 
standard  story  height  of  15  ft.  0  in  ..safe  loads  for  struts 
made  up  of  one,  two  and  four  angles  in  various  posi- 
tions, etc. 

The  volume  of  work  is  such  that  a  number  of  jobs 
must  be  put  forward  at  the  same  time.  The  work  na- 
turally segregates  itself  into  subdivisions,  such  as 
general  planning,  designing,  scale  detailing,  full-size 
detailing,  structural-steel  and  other  engineering, 
])lumbing,  specification  writing  and  computing. 

The  first  essential  is  a  properly  organized  and  bal- 
anced drafting  force.  The  employes  of  this  division 
are  divided  into  appropriate  squads,  each  of  which  is 
continuously  engaged  in  one  kind  of  work.  While  the 
personnel  of  the  squads  may  change  from  time  to 
time  the  leaders  at  least  are  comparatively  permanent 
and  become  thoroughly  familiar  with  the  established 
methods  in  their  particular  branches  of  the  work. 
The  qualifications,  inclinations  and  aptitude  of  each 
man  are  studied  so  that  he  may  be  placed  where  he 
will  count  for  the  most.  This  is  a  matter  of  great  im- 
portance and  careful  attention  to  it  has  led  to  the  dis- 
covery of  special  ability  in  some  men,  which  when 
developed  has  produced  surprisingly  good  results. 

Special  Details  Reduced  to  a  Minimum 

The  next  step  is  to  standardize  the  details  for  fea- 
tures which  occur  repeatedly  in  dififerent  buildings; 
for  example,  a  standard  detail  is  made  covering  the 
entire  construction  of  the  ordinary  double-hung  win- 
dow. This  drawing  is  made  on  tracing  cloth  and  once 
prepared  can  be  used  for  any  number  of  buildings 
without  further  drafting,  by  striking  oflf  the  necessary 
number  of  blue  prints.  Similar  standard  details  are 
made  for  pivoted  windows,  hollow  metal  windows, 
steel  windows,  steel  doors,  wood  doors,  kalamein 
doors,  skylight  construction,  vault-light  construction, 
interior  trim,  cabinets,  wardrobes,  lockers — in  fact,  for 
every  possible  feature  of  the  building  from  column 
bases  to  the  flagpole  on  the  roof.  These  standard  de- 
tails do  not  entirely  obviate  the  necessity  for  special 
details,  but  their  number  is  thereby  reduced  to  the 
minimum. 

The  advantages  of  these  standards  are  threefold: 
First,  the  entire  subject  is  very  thoroughly  studied 
when  the  standard  is  prepared  and  the  detail  is  made 
to  cover  every  phase  of  the  construction,  so  as  to  fur- 
nish all  the  information  required  on  that  subject. 
Second,  the  draftsmen  become  familiar  with  the  stand- 
ards and  are  able  to  proceed  with  the  plans  much 
more  expeditiously.    Third,  the  contractors  after  be- 
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coming  familiar  with  them,  are  able  to  systematize 
their  methods  of  production  and  to  reduce  their  esti- 
mates accordingly. 

This  division  has  at  the  present  time  about  100 
standard  details  of  this  kind.  A  complete  file  of 
these  is  furnished  to  each  stpiad  leader  and  each  is 
required  to  plan  his  work  in  conformity  with  them 
as  far  as  practicable.  This  does  not  discourage  sug- 
gestions on  the  part  of  assistants.  These  are  always 
welcomed  and  the  standards  are  revised  whenever  bet- 
ter methods  are  found.  It  does  prevent  waste  of  time 
in  study  of  unauthorized  variations  of  no  ]iractical 
value,  undertaken  often  for  no  better  reason  than  the 
desire  to  do  the  thing  diiiferently . 

When  conditions  are  such  that  a  ty])e  building 
cannot  be  used,  the  general  plans,  framing  plans  and 
plumbing  plans  must  all  be  specially  made  ;  but  the 
standard  details  are  a])plicable  to  these  as  well  as  to 
the  type  buildings,  which  minimizes  the  labor  of  de- 
tailing. 

Reducing  Amount  of  Tracing. 

Where  the  drawings  for  one  building  are  to  be  sub- 
stantially like  those  for  another  building  we  take  ad- 
'  vantage  of  methods  of  process  rei)roduction  in  order 
to  reduce  the  amount  of  tracing.  It  is  necessary  to 
have  a  full  set  of  tracings  for  each  building,  because 
additional  prints  may  he  needed  at  any  time,  either 
during  the  progress  of  building  or  after  completion. 

An  earlier  attemj^t  to  curtail  drafting  by  making 
prints  for  all  similar  buildings  from  one  set  of  tracings 
and  then  applying  pasters  covering  the  variations,  had 
to  be  abandoned  owing  to  the  difficulty  of  keeping  the 
great  number  of  paster  tracings,  and  of  assembling 
sets  of  prints  made  up  of  the  original  sheets  with  in- 
numerable pasters.  There  wasalso  too  great  a  liability 
to  error. 

Where  the  ornamental  features  of  buildings  of  the 
same  type  are  alike,  the  details  for  these  are  made  in 
standard  form,  so  that  having  once  prepared  tracings 
of  these  details  for  the  first  building  they  apply  with- 
out change  to  any  extent  desired. 

If  all  buildings  could  be  made  to  conform  to  one  or 
another  of  the  standard  types,  plans  could  be  produc- 
ed with  great  rapidity,  but  unfortunately  this  is  im- 
possible. The  present  building  schedule  comprises 
five  new  buildings  of  Type  A,  one  of  Type  B,  two  of 
Type  C,  three  of  Type  E,  six  of  no  standard  type,  and 
seven  additions.  This  schedule  of  24  items,  made  up 
'prior  to  the  adoption  of  the  type  buildings,  offers 
only  seven  opportunities  for  duplication.  In  future 
building  schedules  it  is  expected  that  greater  use  will 
be  made  of  the  standard  types. 

Buildings  requiring  additions  are  usually  old,  bad- 
ly planned  and  in  many  cases  do  not  lend  themselves 
to  extension.  The  amount  of  time  and  study  required 
for  a  comparatively  small  addition  may  easily  equal 
or  exceed  that  for  a  new  building  of  much  larger  size. 
In  the  present  building  schedule,  therefore,  the  advan- 
tage gained  by  the  op])ortunity  to  duplicate  seven 
buildings  is  largely  counterbalanced  by  the  seven  ad- 
ditions. 

Number  of  Extras  Reduced 

Before  plans  arc  given  out  for  bidding  they  are 
made  complete  in  every  detail,  so  that  there  is  no  room 
for  misunderstanding  as  to  the  extent  or  character  of 
the  work  to  be  performed.  The  drawings  for  a  Type 
A  building  comprise  the  following: 

General   plans 17  drawings 


.Sti-i'l  i>laiis '.»  drawings 

l'lunil)inK  plans 10  drawings 

Special   di-tails    211  drawings 

.Standard  dt-tails 78  drawings 

Total    14:)  drawings 

All  of  these  are  completed  and  available  to  the  con- 
tractors for  estimating  and  all  arc  issued  to  the  suc- 
cessful bidder  as  soon  as  his  contract  has  been  approv- 
ed, which  enables  him  to  proceed  with  his  work  with- 
out delay. 

This  practice  insures  complete  checking,  cross- 
checking and  correction  of  drawings  before  any  of 
them  are  given  out.  It  also  tends  to  lessen  the  num- 
ber of  extras  on  the  contracts,  due  to  omissions  or 
errors.  In  proof  of  this  it  may  be  stated  that  in  eight 
years'  work,  the  contracts  for  which  amounted  to 
$28,000,000,  extras  of  this  kind  amounted  to  only 
$24,000,  or  less  than  0.1  per  cent.  When  it  is  realized 
that  the  extras  on  one  building  fre(|uently  equal  that 
amount,  the  advantage  of  complete,  accurate  drawings 
and  specifications  becomes  apparent. 

The  adoption  of  the  standard  specification  with 
amendments  has  resulted  in  a  great  saving  in  the 
labor  and  expense  of  writing,  editing  and  printing  the 
specifications.  No  time  or  thought  has  to  be  devoted 
to  the  standard  specifications,  which  comprise  about 
80  i)er  cent  of  the  whole.  It  is  only  necessary  to  take 
care  of  the  variations  from  the  standards,  or  about  20 
])cr  cent. 

Unwieldy  Drawings  Unnecessary 
By  the  exercise  of  determination  and  against  the 
judgment  of  some  of  the  men,  it  has  been  found  riot 
only  possible,  but  advantageous,  to  limit  the  size  of 
drawings  to  dimensions  that  are  practical  for  draft- 
ing as  well  as  for  use  on  the  building.  It  is  no  longer 
necessary  for  our  draftsmen  to  recline  full  length  on 
their  work  nor  to  wear  carpet  slippers  so  that  they 
may  walk  on  it.  Neither  is  it  necessary  for  the  con- 
tractor to  cut  his  drawings  into  sections  before  at- 
tempting to  use  them.  Tracing  cloth  is  purchased  in 
sheets  of  standard  size  with  a  margin  line  and  the  de- 
partment and  signature  stamp  printed  on  each  sheet. 
The  ])rinting  is  less  expensive  than  lining,  lettering 
and  stamping  by  hand. 

I'ayments  on  the  contracts  are  made  on  the  basis 
of  90  per  cent  of  the  amount  earned  at  various  fixed 
stages  of  the  operation.  The  work  included  in  these 
various  payments,  together  with  the  percentage  of 
the  contract  price  to  be  paid,  is  printed  in  the  specifi- 
cation. This  method  as  distinguished  from  the  usual 
monthly  payments,  has  been  found  highly  satisfactory, 
because  it  eliminates  all  controversy  as  to  the  amounts 
earned  and  all  opportunity  for  contractors  to'  obtain 
excessive  payments  as  a  preliminary  to  abandonment 
of  the  contract.  In  order  to  fix  the  percentages  for 
the  various  i)ayments,  an  accurate  (piantity  estimate 
is  made  and  this  is  segregated  into  the  payments  de- 
termined upon. 

The  above  article  was  read  by  the  autlior  before  the 
Municipal  Engineers  of  the  City  of  New  York. 


The  city  of  Montreal  has  only  $21,800  available 
for  street  im])rovenients.  There  is  a  sum  of  $10,992,- 
406  available  on  loan  account,  but  of  this  $4,172,536 
has  been  set  aside  for  the  construction  of  underground 
conduits,  and  $4,830,016  for  enlarging  the  aqueduct, 
and  for  the  filtration  and  lighting  plants. 
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Canadian    Roads    Congress 

Tentative  Programme  for  Convention  to  be  Held 

in  Quebec  in  May — Exhibition  in  Conjunction 

with  Congress 

MAY  20,  21  and  22  are  the  dates  set  for  the  Sixth 
Canadian  Good  Roads  Congress  and  Exhibi- 
tion to  be  held  in  the  Parliament  Buildings, 
Quebec  City,  under  the  auspices  of  the  Can- 
adian Good  Roads  Association.  The  tentative  official 
programme  is  given  below.  In  a  letter  addressed  to 
the  manufacturers  and  representatives  of  road  mater- 
ials, machineries,  etc.,  the  officers  of  the  Association 
draw  attention  to  the  efforts  being  put  forth  to  make 
this  a  most  successful  convention  and  to  carry  on  their 
educational  campaign  is  an  unprecedented  measure.  A 
new  chapter  in  the  history  of  road-building  in  Canada 
is  presented,  it  is  said,  since  our  federal  government 
has  taken  up  the  question  of  aiding  the  provinces  in 
the  matter  of  road  construction  and  since  the  Associa- 
tion has  by  its  Dominion-wide  charter  obtained  the 
collaboration  of  the  provinces  themselves  in  the  mat- 
ter of  its  educational  campaign,  in  addition  to  which 
facts  the  cessation  of  hostilities  must  not  be  overlook- 
ed. 

In  conjunction  with  the  congress,  an  exhibition 
comprising  light  exhibits,  such  as  samples  of  road  ma- 
terials, ])hotographs  and  models  of  road  machinery, 
etc.,  will  be  held. 

The  tentative  programme  is  herewith  submitted : 

TUESDAY,  MARCH  20th 

Registration  of  delegates  and  visitors  at  Parliament 
Building.     Registration  continuing  throughout  the  Congress. 

Appointment  of  Nomination.  Resolution  and  Legislation 
Committees. 

Morning    Session 

Congress  called  to  order  by  the  President,  Mr.  S.  L. 
Squire. 

Address:  Hon.  Sir  Charles  Fitzpatrick,  Lieutenant-  Gov- 
ernor,  Province   of  Quebec. 

Address:  Hon.  Alfred  E.  Smith,  Governor  State  of  New 
York.  Albany,  N.  Y. 

Address:  Hon.  Harris  F.  Graham,  Governor  State  of  Ver- 
mont, Montpelier,  Vt. 

Address:  Hon.  Carl  E.  Milliken,  Governor  State  of  Maine, 
Augusta,  Me. 

Address: 
sachusetts. 

Address: 
Quebec. 

Address: 
of  Ontario. 

Address: 


Hon.  Calvin,-  College  Governor.  State  of  Mas- 
Sir  Lomer  Gouin,  Prime  Minister,  Province  of 
Sir  William   Hearst,   Prime   Minister,   Province 


Hon.  J.  D.  Reid,  Minister  of  Railways,  Canals 
and  Highways,  Dominion  Government,   Ottawa. 

Address:  Hon.  W."  G.  Mitchell,  Treasurer.  Province  of 
Quebec. 

Address:  Hon.  A.  Veniot,  Minister  of  Public  Works, 
Province   of   New    Brunswick. 

Address:  Hon.  Finlay  MacDiarniid,  Minister  of  High- 
ways, Province  of  Ontario. 

Address:  Hon.  J.  A.  Tessier,  Minister  of  Roads,  Pro- 
vince of  Quebec. 

Address  of  Welcome,  Mayor  Lavigueur,  City  of  Que- 
bec. 

Address  of  Welcome,  O.  W.  Bedard,  President,  Que- 
bec Board  of  Trade. 

Address  of  Welcome,  Mayor  Noel  Belleau,  City  of  Levis. 


Address  of  Welcome  on  behalf  of  Canadian  Good  Roads 
.Association,  Capt.  J.  K:  Dtichastel  de  Montrouge. 

Address  of  Welcome,  L.  B.  Howland,  President,  Can- 
adian Automobile  Association. 

Address  of  Welcome,  Hon.  Frank  Carrel,  President  Que- 
bec Automobile  Club. 

Address  of  Welcome,  A.  L.  Caron,  President,  Quebec 
Provincial  Motor  League.  , 

Afternoon  Session 

-•\ddress:  "Federal  Aid,"  by  Hon.  J.  D.  Reid,  Minister  of 
Highways,  Railways  and  Canals,  Ottawa. 

"Highway  Maintenance."  by  Capt.  J.  A.  Duchastel  de 
Montrouge.  C.E,,  Manager  City  of  Outremont,  P.  Q.  Dis- 
cussion by  Gabriel  Henry,  C.E.,  Chief  Engineer,  Province 
of  Quebec.  '  • 

"Gravel  Roads."  by  Chas.  Talbot,  C.E.,  County  Road 
Superintendent,  London,  Ont. 

"Surface  and  Subsoil  Drainage  and  Foundations."  by 
Gabriel  Henry.  C.E.,  Chief  Engineer,  Province  of  Quebec 
Highways  Department. 

Annual  dinner  and  enterainment  at  Chateau  Frontenac 
in  Jhe  evening. 

WEDNESDAY,   MAY   21st 
Morning   Session 

"Roads  as  an  Aid  to  Agriculture."  Address  by  Hon.  Geo. 
S.  Henry,  Minister  of  Agriculture,  Province  of  Ontario  and 
Hon.  J.  .A..  Caron,  Minister  of  Agriculture,  Province  of 
Quebec. 

"Hot  Mix  Asphalt  Pavements."  by  Francis  P.  Smith,  Ph. 
B.,  Consulting  Engineer,  New  York  City.  Discussion  by  E. 
Drinkwater,  Consulting  Engineer,  St.  Lambert,  P.Q. 

"Practical  Advice  to  Road  Superintendents  and  Munici- 
pal Councils."  by  Alexandre  Fraser,  C.E.,  Assistant  Chief 
Engineer,    Province    of    Quebec,    Highways    Department. 

"Bituminous  Macadam."  (Penetration  Method)  by  A.  W. 
Dean,  Chief  Engineer,  Massachusetts  Highway  Commission. 
Discussion  by  E.  A.  James,  Chief  Engineer,  York  County. 
Highway   Commission  Toronto. 

.\nnual  Meeting,  Canadian  Automobile  .A.ssociation,  at 
Chateau  Frontenac. 

Afternoon  Session 

"Shall  We  Restrict  the  Load  or  Build  the  Road."  by  W. 
A.  McLean,  Deputy  Minister  of  Highways,  Province  of  On- 
tario. 

"Concrete  in  Road  Construction,  Culverts  and  Bridges." 
by  Eltinge  G.  Breed,  Chief  Engineer,  New  York  State  High- 
ways Department,  Albany,  N.  Y. 

"Construction  and  Maintenance  of  Macadamized  Gravel 
Roads."  by  Alex  Lariviere,  C.E.,  Engineer,  Province  of  Que- 
bec, Highways  Department. 

"The  Use  of  Refined  Tar  in  Construction  and  Mainten- 
ance." by  Paul  D.  Sargent,  Chief  Engineer,  Maine  Highways 
Commission,    Augusta,    Me.      Discussion    by    Alex    Stewart, 
Supt.   Ottawa  Improvement   Commission,   Ottawa. 
Evening  Session 

-Annual  general  meeting,  Canadian  Good  Roads  .Associa- 
tion, for  election  of  directors  and  officers,  and  reception  of 
annual  report  and  financial  and  other  reports. 

THURSDAY,    MAY    22nd 
Morning  Session 
"Schools    for    Highway    Engineering."    by    Prof.    A.    T. 
Laing.  University  of  Toronto,  Ontario. 

"Drainage."  by  Geo.  Diehl,  Chief  Engineer,  Erie  County, 
Buffalo,  N.Y. 

"Construction  and  Maintenance  of  Macadamized  Munici- 
pal Roads."  by  \.  Paradis,  C.E  Engineer,  Province  of  Que- 
bec,  Highways  Department. 
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"Macadam  Roads."  by  A.  P.  Sandles,  Secretary,  Nation- 
al Crushed  Stone  Association,  Columbus.  Ohio. 

Luncheon  and  drive  at  noon. 

Afternoon  Session 

"Keeping  the  Highways  Open  in  Winter."  by  Hon.  Frank 
Carrel,  Quebec. 

"Road  Machinery."  by  Prof.  A.  H.  Blanchard,  Consult- 
ing Engineer,  New  York  City.  Discussion  by  E.  Fafard.  Supt. 
Plants   Branch,   Highways   Department,   Province   of  Quebec. 

"A  Comparative  Study  of  the  Different  Methods  of 
Transportation  of  Road  Materials."  by  E.  W.  Gauvreau.  C. 
E.    Engineer    Province   of   QucIk-c,    Highways    Department. 

"Contracts,  the  Contractor  and  Labor  vs.  Government 
Construction  of  Trunk  or  Main  Roads."  by  Col  VV.  D.  Sohier, 
Chairman,  Massachusetts  Highway  Commission,  Boston, 
Mass. 

Speed  in  Driving  Mine  Tunnel 

Force  of  Circumstances  Made  Rapidity  Essen- 
tial  in  Construction  of  Haulage  Level 
in  British  Columbia  Mine 

VERY  rapid  progress  was  made  in  the  driving 
of  the  main  haulage  level  at  the  Copper 
Mountain  Mines  of  the  Canadian  Copper 
Corp.,  Ltd.,  near  Princeton,  B.C.  Conditions 
were  unfavorable  for  economical  operations.  The 
cost  of  power  was  high,  for  the  fuel  was  of  poor  grade ; 
besides,  during  the  time  the  work  was  in  progress, 
very  little  other  power  was  needed  so  that  most  of 
the  power  cost  was  charged  against  the  footage.  The 
transmission  line  consisted  of  No.  4  galvanized  iron 
wire  with  the  result  that  the  line  loss  was  consider- 
able. The  voltage  transmitted  was  about  30,000. 
The  plant  was  operated  under  a  lease,  which  was  due 
to  expire  about  the  same  time  this  work  was  suppos- 
ed to  be  completed,  and  as  an  extension  was  refused, 
speed  was  most  important. 

The  plans  called  fqr  a  straight  adit  2,900  ft.  in 
length.  At  a  point  2,800  ft.  from  the  portal,  two  raises 
were  to  be  put  up  to  the  next  nearest  workiiigs,  a 
difference  in  elevation  of  about  800  ft.  One  of  these 
was  to  be  a  2-compartment  hoistway  and  the  other 
a  zig-zag  ore  pass,  or  muck  run.  A  location  for  these 
raises  had  been  determined  by  a  number  of  diamond- 
drill  holes,  but  the  material  to  be  penetrated  by  the 
adit  was  not  known.  It  seemed  imperative  to  get  the 
tunnel  work  completed  as  rapidly  as  possible,  in  or- 
der to  allow  for  delays  in  the  raising  program,  which 
were  certain  to  occur.  To  show  how  closely  these 
operations  were  timed,  it  is  interesting  to  note  that 
the  date  of  expiration  of  the  power-plant  lease  was 
Sept.  1,  1918,  and  the  last  round,  making  the  connec- 
tion between  the  upper  and  lower  workings,  "broke 
through"  in  the  night  of  Sept.  3,  1918. 

Overbreak  Retarded  Progress 
The  plans  called  for  a  tunnel  9  ft.  high  by  11  ft. 
wide ;  but  owing  to  the  "blocky"  nature  of  some  of 
the  rock  a  considerable  "over  break"  occurred.  This 
enlarged  the  tunnel  cross-section  to  10.4  ft.  by  12  ft. 
indicated  by  measurements  taken  at  200-ft.  intervals 
after  the  work  was  finished  and  slowed  up  the  work 
on  account  of  the  extra  waste  handled,  besides  increas- 
ing the  cost  per  foot  of  driving.  Several  regions  of 
geological  disturbance  were  crossed  and  the  heavy 
ground  encountered  called  for  timber  supports.  More 
than  350  ft.  of  heavy  timbering  was  necessary  at  vari- 


ous points  along  the  course  of  the  tunnel ;  this  also 
retarded  the  work  to  the  extent  of  about  6  ft.  per  day 
for  each  set  of  timber  placed.  Once  the  working  force 
was  organized  and  the  work  well  under  way,  three 
shifts  were  ])ut  on,  working  8  hours  each. 

The  drills  used  were  the  dreadnaught  No.  60.  They 
were  mounted  four  on  a  horizontal  bar,  from  which 
position  all  but  the  four  bottom  holes  or  "lifters"  were 
drilled,  the  miners  working  on  the  muck  pile.  Upon 
completion  of  the  upper  part  of  the  round,  most  of  the 
muck  had  been  removed ;  that  which  was  left  was 
rapidly  thrown  back  from  the  face,  all  hands  helping 
on  this  work.  The  horizontal  bar  was  then  torn  down 
and  dropped  to  the  lower  position,  from  which  the 
lifters  were  drilled.  The  change  of  the  bar  from  the 
upper  to  the  lower  position,  together  with  drilling  the 
lifters,  loading,  and  firing  the  entire  round,  was  fre- 
(luently  made  in  50  minutes.  The  holes  were  pointed 
to  i)ull  a  7-ft.  round  and  averaged  about  9  ft.  in  depth. 
The  centre,  or  "cut  holes"  were  fired  first,  after  which 
followed  the  side  holes,  then  the  back  holes,  and  final- 
ly the  lifters.  The  blasting  was  done  by  hand,  the 
fuses  being  "spit."  The  timing  of  the  shots  was  regu- 
lated by  cutting  the  fuse  in  different  lengths ;  the 
shortest  for  the  centre  holes,  the  next  longest  for  the 
side  holes,  and  .so  on.  The  lifters  were  loaded  with 
extra  heavy  charges  of  powder,  so  as  to  throw  the 
muck  back  from  the  face  as  much  as  possible.  This 
was  sometimes  helped  by  jilacing  charges  of  explo- 
sive outside  and  beneath  the  lifters ;  these  were  called 
muckers,  and  were  set  to  go  off  after  the  rest  of  the 
round  had  been  fired. 

The  powder  used  was  a  non-freezing  kind,  varying 
in  strength  from  40  to  60  per  cent,  nitroglj^cerin,  de- 
pending on  the  hardness  of  the  rock  at  the  face. 

Muck  Removal 

The  rock  was  handled  in  small,  \'-shaped,  hand- 
dump  cars  of  about  1,000-lb.  capacity.  Tramming  was 
done  by  hand  until  the  distance  from  heading  to  dump 
became  too  great,  when  horse  haulage  was  substitut- 
ed;  later  this  was  replaced  by  an  electric  installation. 
Steel  plates  were  laid  on  the  bottom  for  a  distance 
of  30  to  40  ft.  from  the  face,  to  facilitate  shoveling, 
also  to  permit  .shunting  empty  cars  past  the  loaded 
trains  and  thereby  eliminating  the  need  for  double 
track . 

The  cars,  being  light,  were  easily  pulled  from  the 
track  and,  with  bodies  tilted,  were  passed  on  the  steel 
plates,  alongside  of  the  loaded  cars  and  then  pushed 
back  on  to  the  track  at  the  muck  pile  and  loaded. 
Temporary  track  was  laid  close  up  to  the  face  before 
firing  a  round.  The  T-rails  were  laid  on  their  side, 
allowing  the  flanges  of  the  car  wheels  to  run  on  the 
grooves  thus  formed. 

The  foul  air  and  gases  were  removed,  after  each 
round  was  fired,  by  a  Connersville  rotary  blower,  of 
10  cu.  ft.  capacity,  stationed  at  the  portal  of  the  tun- 
nel. Later,  a  similar  machine  was  placed  about  half- 
way in  the  adit  and  worked  in  tandem  with  it.  The 
blowers  were  set  to  exhaust  toward  the  surface 
through  a  12-in.  wire-wound,  wooden  stave  pipe. 
The  men  were  able  to  return  to  the  heading  within 
15  minutes  after  firing. 

The  mucking  crew  was  divided  into  three  gangs, 
on  each  shift,  averaging  11  men  per  shift.  The  work 
was  divided  so  that  one  gang  was  shoveling  muck, 
another  was  picking  down  from  the  muck  pile,  while 
the   third   was  bringing  up   empty   cars   and   forming 
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them  into  trains  after  they  were  loaded.  This  latter 
work  did  not  take  up  the  entire  time,  so  that  this  gang 
had  an  opportunity  to  rest.  As  soon  as  a  train  was 
loaded,  the  gangs  changed  jobs;  that  is,  the  pickers 
went  at  shoveling,  the  car  handlers  took  the  picks, 
and  the  shovelers  took  the  easy  work,  and  so  on. 
Greater  efficiency  was  maintained  in  this  manner,  as 
the  change  of  work  tended  to  rest  the  men  and  they 
were  aWe  to  work  continuously. 

Bonus  System  Speeded  Work 

A  bonus  system  was  also  a  large  factor  in  keeping 
the  men  up  to  the  mark.  This  was  based  on  a  daily 
advance  of  9  ft.,  upon  which  the  then  "going"  wages 
were  guaranteed  ;  for  all  advance  over  9  ft.,  $6  per 
foot  was  added  as  bonus.  For  each  set  of  timber  plac- 
ed, an  allowance  of  3  ft.  was  made,  which  applied  on 
the  bonus.  Current  wages  at  the  time  were  $4.50  for 
miners,  $4  for  helpers,  and  $3.50  for  common  labor. 
The  bonus  distribution  brought  these  amounts  up  to 
$5.91  for  miners,  $5.25  for  helpers,  and  $4.59  for  muck- 
ers. The  foreman  and  the  .shift  bosses  also  shared  in 
the  bonus,  the  distribution  being  made  by  pro-rating 
the  bonus  in  the  same  ratio  as  the  amount  of  regular 
wage  received  by  each  man.  Everybody  seemed  sati.s- 
fied  and  no  difficulties  were  experienced  as  far  as  the 
labor  situation  was  concerned. 

The  work  was  begun  on  Oct.  9,  1917,  and  the  tun- 
nel was  finished  March  11,  1918,  a  total  of  154  days. 
The  actual  working  time  was  150  days,  four  days  be- 
ing lost  on  account  of  a  break  in  the  power  line. 

The  length  of  the  adit  is  2,903  ft.  and  the  daily  av- 
erage progress  was  19.3  ft.  for  each  working  day.  The 
greatest  advance  in  any  one  month  was  in  December, 
1917,  when  a  total  of  645  ft.  was  driven.  The  amount 
of  rock  handled  is  estimated  at  185  tons  per  day. 
The  material  penetrated  was  granodiorite,  for  the 
greater  part  of  the  distance.  The  total  cost  of  driving 
the  tunnel  was  $103,242,  which  brings  the  cost  per 
foot  of  tunnel  to  $35.56.  Certain  equipment  and  sup- 
plies were  charged  against  the  work  that  should  have 
been  carried  in  a  suspense  account,  as  most  of  these 
had  a  certain  .salvage  value  because  it  was  intended 
to  use  them  in  the  future  operation  of  the  mines.  For 
reasons  already  mentioned,  such  as  expensive  power, 
the  cost  given  does  not  really  represent  the  actual 
expense  of  driving.  Had  speed  not  been  so  important 
no  doubt  the  work  could  have  been  done  more  cheap- 
ly. A  few  of  the  cost  items  are  as  follows : 
Total  Driving:  Cost:  Totals. 

ILahor $25,517 
Explosives 16,616 
Drills,  parts  and  repairs 2,767 
Steel,  sharpening  and  replacement  . .  . .  3,979 
Miscellaneous  supplies 1,908 
Power 8,410 
Roc 
I 


Depreciation   on   cars 301 

Surface  hoisting  and  hauling 3,464 

Miscellaneous  supplies 1,208 


.$16,105 


0.11 
1.19 
0.42 

$  5.55 


I 
I 


$59,200 
Rock  Disposal: 

Labor .$21,843 

Supplies 1,685 

Power 558 


_.  $24,087 

Timbering: 

Labor $1,335 

Timber  and  supplies 2,513 


$  3,848 

t direct  Expense: 
-Air  and  water  lines $  5,439 
Electric  lighting 1,018 
\  entilation 3,198 
Dump,  tracks  and  trestles 503 
,        ■' " 


Per  ft. 

$  8.80 

5.72 

0.95 

1.37 

0.66 

2.90 

$20.40 

$   7.53 

0.57 

0.20 

$8.29 

$  0,46 

0.86 

$1.32 

$  1.88 

0.35 

1.10 

0.17 

0,33 

Total   cost $103,242  $35.56 

Timbering  Detils: 

53  sets  timber  installed,  cost  per  set  . .    ..     $72.62 

354  ft.  of  tunnel  timbered,  cost  per  ft 10.83 

Drilling  Details: 

.■\ctual   drilling  hours 8,022 

Actual   working  days 149  11/12 

.\verage  drilling  hours  per  day 53.50 

Cost   of  upkeep   per  drilling   hour,   in   ct.       22,53 
The  methods  employed  in  this  work  were  describ- 
ed by  Mr.  Oscar  Lockmund  in  a  paper  presented  be- 
fore the  American  Institute  of  Mining  Engineers. 
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Federal   Settlement  Board  to   Build   Cheap 
Homes  for  Veterans 

LANS  ahave  been  completed  by  the  Federal 
Soldier  Settlement  Board  for  supplying  stand- 
ard houses  to  soldier  settlers  in  the  Prairie  Pro- 
vinces. 

Four  types  are  contemplated,  ranging  in  price  from 
$300  to  $775,  beginning  with  a  moderately  convenient 
and  comfortable  two-roomed  house  suited  to  the  need 
of  a  bachelor  settler,  which  can  be  erected  for  $300. 
This  house  is  17'  10"  x  14',  and  is  so  constructed  that 
as  the  home  needs  of  the  farmer  increase  he  can  add 
to  it  without  waste  of  material  used  in  the  original 
construction.   This  house  is  called  type  "A". 

Type  "B"  is  merely  an  extension  of  "A,"  one  room 
being  added  and  basement  excavated.  This  building, 
which  has  dimensions  of  25'  x  14',  when  completed 
will  cost  approximately  $590. 

Type  "C"  is  "B"  with  a  portion  of  the  roof  lifted 
and  an  upstairs  bedroom  added.    Total  cost,  $700. 

Type  "D"  is  the  same  as  "C"  with  the  remainder 
of  "B"  roof  lifted  and  two  extra  upstairs  bedrooms 
added.  The  cost  complete  of  "D"  is  approximately 
$775.  This  type  of  house  will  give  the  farmer  living- 
room,  kitchen  and  parlor  downstairs  and  three  bed- 
rooms upstairs.  If,  in  the  course  of  time,  he  requires 
a  still  more  pretentious  home,  plans  are  being  pre- 
pared by  the  Board  for  a  wing,  which  will  give  him 
a  much  more  commodious  and  comfortable  structure. 
Cheap  and  Commodious 

When  a  settler  is  ready  to  go  on  his  land,  he  has 
the  opportunity  of  selecting  the  type  of  house  he  re- 
quires and  is  given  full  particulars  as  to  the  cost  and 
amount  of  lumber  required  for  construction.  As  pre- 
viously announced  the  settler  may  buy  from  any  of  1,- 
200  lumber  dealers  in  the  West  at  greatly  reduced 
prices.  He  may  erect  his  own  house,  or  may  ask  the 
Board  to  do  it  for  him.  In  any  case,  construction  will 
be  under  the  supervision  of  the  Board's  architect. 

From  three  to  eight  days,  according  to  the  type, 
will  be  required  to  complete  one  of  the.se  houses,  if 
building  materials  are  on  the  ground.  In  the  case  of 
grouped  farms,  where  a  number  of  settlers  may  pro- 
pose to  locate  together  and  build  together,  there  will 
be  material  reduction  in  cost  of  construction. 

The  Board  also  plans  to  erect  standard  stables  and 
implement  sheds  at  the  lowest  possible  cost  to  the 
settler.  A  settler  may  get  along  with  a  stable  .say 
24'  X  12',  sufficient  for  the  housing  of  two  cattle  and 
four  horses,  erected  at  a  cost  of  approximately  $200. 
The  plans  are  so  drawn  that  these  buildings  can  be 
enlarged  without  loss  of  material. 
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Montreal  General  Contractors  Discuss  Prices 

THE  (|ue.stion  of  lower  i)rice.s  for  building  mater- 
ials' was  reported  on  by  Mr.  K.  D.  Church  at  a 
meeting  of  the  general  contractors'  section  of 
the  Association  of  Montreal  Building  and  Con- 
struction Industries.  A  special  committee  had  this 
matter  in  hand,  and  Mr.  Church  reported  that  some 
manufacturers  had  been  approached,  and  it  was  hoped 
in  a  short  time  to  announce  reductions  on  at  least  two 
classes  of  materials  which  entered  largely  into  con- 
struction work.    . 

Mr.  J.  B.  Reid  submittted  a  report  on  the  request 
of  the  union  of  bricklayers,  masons  and  plasterers  for 
the  adoption  of  a  scale  of  work  which  would  be  satis- 
factory to  firms  and  men.  It  was  decided  to  request 
the  Board  of  Directors  to  call  a  general  meeting  of 
"the  general  contractors  and  sub-contractors,  in  order 
to  discuss  the  prices  to  be  paid  for  different  classes  of 
work  during  the  present  building  season. 


Freight  Gars  Now  Made  of  Goncrete 

NI'^W  uses  for  concrete  come  frequently  to  pub- 
lic  notice.     One   of  the   latest,  and   one   that 
])romises  to  be   far-reaching,   is  the   concrete 
freight  car.    The  beginning  of  practical  plans 
for  the  manufacture  of  reinforced  concrete  freight  cars 
dates  from    1909  when   a   patent   for   such   a   car  was 
granted, to  Joseph  B.  Strauss,  of  Chicago. 

On  account  of  the  war,  construction  of  a  trial  car 
was  delayed,  and  it  was  but  recently  that  the  first  car, 
of  the  gondola  type,  was  completed  by  the  R.  F.  Con- 
way Co.,  Chicago,  and  tested  under  service  conditions. 
Not  only  in  the  material  used,  but  in  its  design  and  the 
details  of  construction,  it  represents  an  interesting  de- 
parture from  usual  methods. 

The  basic  feature  of  the  design  is  a  steel  skeleton 
body   forming   the   outer   boundary   of    the    car,    and 


First  Concrete  frelgh    car  proves  serviceable 

mounted  upon  a  steel  underframe.  The  concrete  walls 
and  floor  are  contained  within  this  frame  and,  together 
with  the  frame  and  floor  reinforcement,  are  connected 
to,  and  interlocked  with,  the  underframe.  The  steel 
frame  forms  the  finishing  and  protecting  edges,  thus 
entirely  shielding  the  concrete  and  also  serving  as  a 
complete  system  of  stress-bearing  members. 

In  the  construction  of  the  test  car,  the  "cement 
gun"  was  used.  The  forms  were  placed  on  the  outside 
of  the  car,  and  the  cement  was  shot  against  them  from 
within.  The  outside  of  the  car,  that  is,  the  surface 
against  the  forms,  was  given  a  smooth  finish,  but  the 
interior  was  left  much  as  it  came  from  the  gun. 


Tests  of  the  completed  car,  both  empty  and  load- 
ed, demonstrated  its  practicability  for  rough  service. 
In  the  test  without  load  it  withstood  extremely  rough 
handling, in  switching,  and  came  through  without  in- 
jury. Subsequently,  the  car  was  loaded  with  fifty-five 
tons  (10  per  cent  overload)  of  sand  and  turned  over 
to  a  switching  crew  for  service  handling.  It  with- 
stood this  test  also  without  injury. 

Other  merits  are  claimed  for  the  concrete  car.  It 
will  not  need  painting  and  will  practically  eliminate 
maintenance  charges.  Its  life  will  be  much  longer  than 
that  of  the  wooden  car.  It  will  have  the  important  ad- 
vantage, also,  of  being  unaffected  by  its  cargo,  and 
will  consequently  be  adapted  better  than  the  steel  car 
for  hauling  slag  and  ashes. 

Plans  already  under  way  for  the  quantity  manu- 
facture of  these  cars.  The  fact  that  the  first  one  was 
built  with  the  sanction  and  co-operation  of  the  United 
States  Railroad  Administration,  and  that  the  Illinois 
Central  Railroad  took  an  active  interest  in  its  con- 
struction and  test,  indicates  that  extensive  production 
will  not  be  long  delayed. 


Devices  of  Special  Utility  for  Railroad  Gon- 
struction  and  Maintenance 

AMONG  a  number  of  kinks  of  special  utility  in 
railroad  service  mentioned  in  a  report  on  the 
Economics  of  Railway  Labor  submitted  at  the 
recent  convention  of  the  American  Railway 
Engineering  Association,  there  are  man)'  special  de- 
vices that  are  of  service  to  the  maintenance  and  con- 
struction crews  of  the  railroads.  Some  of  these  are 
mentioned : 

Light  Derrick — A  light  derrick  handling  a  3,000- 
Ib.  load  that  can  be  quickly  mounted  on  an  ordinary 
push  car  has  been  found  to  be  a  great  labor  saver  in 
bridge  gangs. 

Straddle-Leg  Pile  Driver — This  device  was  used 
on  the  trestle  across  Great  Salt  Lake.  The  structure 
was  12  miles  long,  carrying  very  heavy  traffic  and  piles 
could  not  be  driven  with  an  ordinary  car  pile  driver 
without  great  delay  to  trains  and  heavy  expense  for 
work  trains.  Floating  pile  drivers  could  not  be  used 
on  account  of  the  roughness  of  the  lake. 

Accordingly,  an  ordinary  straddle-leg  bridge  travel- 
ler was  ado])ted  to  pile  driving  purposes.  The  driver 
moves  on  rollers  on  the  outer  edges  of  the  deck,  the 
engines  being  placed  on  the  upper  platform  and  the 
leads  are  pivoted  so  as  to  swing  in  either  direction. 
The  trestle  is  of  the  ballasted  deck  type  and  is  16  ft. 
wide.  The  driver  is  14  ft.  8  in.  wide  and  22  ft.  high  in 
the  clear,  making  it  possible  for  trains  to  operate 
through  it  without  interfering  with  the  driving. 

Erection  and  Repairs  of  Water  Columns  or  Re- 
moval.—  This  kink  consists  of  a  collapsible  A-frame 
inade  of  2-in.  and  2j4-in.  pipe  and  guyed  two  ways 
with  a  1-in.  rope,  to  carry  the  overhead  blocking  neces- 
sary to  hoist  the  parts  in  place.  Ordinarily  a  long 
wooden  tripod  is  used  for  erecting  any  part  of  the 
crane  and  setting  this  up  requires  at  least  four  men. 
The  length  of  these  legs  is  22  ft.  If  the  crane  is  in  an 
isolated  place  and  is  an  important  water  station,  it  is 
expedient  that  the  new  parts  and  the  tools  for  replacing 
them  be  hurried  along  by  passenger  train.  With  two 
such  collapsible  legs  made  up  of  a  12-ft.  length  of  lyi- 
in.  pipe  with  12-ft.  extension  of  2-in.  pipe  and  enough 
tackle  and  rope  to  guy  the  frames  both  ways,  two  men 
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can  handle  any  part,  and  easily  place  it  in  the  baggage 
car  of  the  train. 

Shackle  Band  for  Repairing  Timber  Trestles. — 
This  is  a  device  used  on  timber  trestles  where  caps 
are  in  need  of  renewing  or  the  stringers  need  shim- 
ming on  account  of  the  settling  of  the  bents.  A 
shackle  band  is  made  of  1-in.  x  4-in.  iron  bent  so  as 
to  fit  over  an  upright  post  of  the  bent  itself.  Another 
shackle  band  is  made  to  fit  inside  the  first  and  held 
there  by  a  1-in.  bolt.  The  back  of  the  smaller  band 
is  sharpened  somewhat  in  forging,  so  that  it  will  grip 
the  12-in.  timber  as  soon  as  any  weight  is  put  on  it. 

The  bolt  is  removed  when  the  device  is  to  be  used, 
the  larger  band  slipped  around  the  12-inch  x 
12-inch,  and  the  inner  band  put  in  place.  It 
can  be  j)ut  around  the  bottom  of  a  12  x  12 
post,  and  two  men  can  raise  it  to  the  required 
height.  After  the  weight  of  the  larger  band  is  taken 
by  the  sharp  edge  of  the  smaller  it  grips  the  timber 
and  the  grip  increases  with  the  weight  put  on  it. 
Two  such  bands  will  make  a  scafl^old  that  will  raise 
any  set  of  stringers.  If  a  joint  comes  over  the  bent 
all  that  is  necessary  is  to  chain  both  sides  of  the  rail 
and  lift  rail  and  all.  Then  the  bent  is  free  to  take  oft" 
the  cap  or  even  replace  one  of  the  posts  if  necessary. 

Rail  Unloader. — This  con  sits  of  an  apron  and  hook 
for  unloading  rail  endwise  from  flat  cars.  A  chain  is 
used  with  hook  on  one  end  and  a  bolt  that  can  be 
put  through  a  hole  in  the  rail  at  the  other  end. 

The  hook  is  set  over  the  end  of  a  splice  in  the 
track  and  as  the  car  is  moved  slowly  forward  the  rail 
is  unloaded,  and  the  sloping  pieces  of  the  apron  guide 
the  rail  to  the  side  of  the  track  outside  of  the  track 
rail. 

Machine  for  Replacing  Bridge  Ties. — This  device 
consists  of  a  horizontal  20-ft  wood  boom  set  in  a  steel 
underframe  on  which  is  mounted  a  windlass  operating 
grab  hook  by  means  of  a  system  of  cables  and  pulleys, 
the  whole  machine  resting  across  a  push  car  above 
the  ties  to  be  replaced. 

The  base  is  an  8-in.  channel  iron  12  ft.  long,  on 
each  end  of  which  is  erected  a  -)4-in.  x  4-in.  stirrup 
or  U-shaped  iron,  riveted  through  the  bottom  of  the 
channel.  Between  the  uprights  of  this  stirrup  are  two 
rollers  6  in.  in  diameter  placed  about  6  in.  apart.  Be- 
tween these  rollers  is  a  wooden  boom  5  in.  x  6  in.  x 
19.6  ft.,  with  a  4-in.  sheave  in  each  end,  over  which  a 
•>^-in.  wire  cable  runs  to  two  small  flanged  pulleys 
4  in.  in  diameter  with  cranks  attached.  This  is  for 
hoisting  or  lowering  the  ties.  The  pulleys  have  notch- 
ed edges  on  one  side  in  which  a  dog  engages  to  hold 
the  tie  at  desired  height.  There  is  a  pulley  on  the 
channel  iron  ju.st  at  the  edge  of  pu.sh  car.  This 
has  J4-in.  wire  cable  two  turns  around  and  locking, 
and  is  used  to  extend  or  draw  in  the  boom.  There  arc 
grab  hooks  on  end  of  cable  for  fastening  to  tics.  The 
machine  is  also  supplied  with  anchors  from  end  of 
channel  iron  which  hook  under  guard  rails.  It  is  only 
necessary  to  use  this  when  removing  or  replacing 
caps  to  keep  machine  from  tipping  over. 

In  replacing  ties,  the  old  tie  coming  out  balances 
the  new  one  being  put  in  and  anchors  are  not  recjuir- 
cd.  In  replacing  ties  small  (|uick-lifting  jacks  are  used, 
set  on  the  stringers  between  the  ties  and  raise  ties 
clear  of  the  stringers  about  2  in. 

It  is  said  that  this  avoids  the  necessity  of  removing 
guard  rails,  and  that  80  ties  have  been  placed  with  it 
by   six   men   in   one   day.    The   push   car   is   equipped 


with  a  plate  fastened  to  deck  of  car,  through  which 
a  king  bolt  is  inserted,  thus  allowing  it  to  be  swung 
at  an  angle.    It  can  be  lifted  ofif  the  car  readily. 


Lime  Has  Manifold  Uses 

NINETY-ONIC   prominent  uses  of  lime   in   the 
industries  were  recently  mentioned  by  A.  D. 
Whi])ple,  director  of  the  Chemical  Bureau  of 
the  Lime  Association  at  a  meeting  of  the  Ad- 
visory Committee  on  Chemical  Lime.    This  list  of  uses 
is  tabulated  as  follows : 

Building   and   Construction        Chloride  of  lime 

l'Ia.ster  Di.sinfectants 

Mortar  Prevention   of  putrifactive 
In   concrete  ferments 

Stucco  Metallurgy 

Gypsum    products  Iron    blast   furnace   flux 

Sand   lime   brick  Steel  manufacture 

Slag    brick  Steel    purification 

Agriculture  Smelter  fiux 

Direct  use  on   the   soil  Aluminum   manufacture 

Tn   prepared   fertilizers  Brass  manufacture 
Lime  and  wood  ash  mixtures      Metal  pickling 

Insecticides  Refractory    and    Insulating   ' 
Spraying   material  Materials 

Bacteria    (protection    of)  Cintered  or  dead  burned  dol- 

Caustic    Alkali    Works  o"i'te 

Soda  ash  Canister  brick 

Caustic   soda  Basic    magnesium    carbonate 

Potash  salts  9°*^'    ^"^    ^^^    Manufacture 

Ammonia  t'oal  gas  and  water  gas  )nir- 

Chemical    Works 

Manufacture   of   acids 
Calcium    acetate 
-Sodium    cyanide 
Potassium    cyanide 


Calcium   carbide 

Alcohol 

(dehydrating  of) 
(manufacture  of) 
(Wood  distillation) 

Bleaching   powder 

Magnesia 

Bone   ash 

Phenol 

Barium   products 


ification 
Coke    oven    by-products 
Gas   plant   by-products 

Glass  Manufacture 
Window    glass 
Plate    glass 


Bottle   glass 
Optical   glass 
Glass   tubing 

Sugar    Manufacture    and 
Refining 
Tanneries 
Oil,  Fat  and  Soap   Manufac- 
ture 
Soap 
Precipitated   calcium    carbon-      I-ubricating    grease 

ate.  Candles 

Salt   refining  Renovation   of  grease 

Explosives  Penovation   of  butter,  etc. 

Cvanamid  Neutralizing   acidity    of   oils 

Nitrates  Paper   Industry 

Gelatine  Soda  i)rocess 

rilyccrinc  Sulphite   process 

Prefiaration    of  gun    cotton  Sul|)hate   process 

Paint  Manufacture  '^ag  ])rocess 

Calcimine  .Straw  board 

Whitewash  Miscellaneous    Industries. 

t  old   water   paints  (ilue    manufacture 

I^"'fy  Pottery    manufacture 

lo    hold    heavy    materials    in      Porcelain    manufacture 
liquid    suspension  Polish       and       buffing     coin- 

Sanitation  pounds 

V\  ater    purification  Corn    products'   manufacture 

Water  softening  Cotton   and   thread   mills 

Sewerage   and   garbage   i)uri-      Print   works 
flcation  Flour    mills 

Neutralization    of    acid    wat-      Medicinal      and      |)r()])rictaiy 
'"'■s.  uses. 


According  to  the  report  of  the  Minister  of  Public 
Works  of  the  province  of  British  Columbia,  some 
bridge-work  was  undertaken  by  contract  during  the 
past  year,  and  it  is  the  intention  in  future  to  have  all 
such  work  done  by  contract  wherever  practicable. 
The  dearth  of  efficient  bridge  foremen  has  been  partly 
res])onsiible  for  the  day-labor  work  costing  more  than 
was  anticipated. 
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Commission  of  Five   Administer  Montreal's 
Housing  Scheme 

4r  the  invitation  of  the  Administrative  Com- 
missioners  of  Montreal,  a  conference  of  re- 
presentatives of  local  public  bodies  was  held 
at  the  city  hall  on  March  28,  to  discuss  the 
appointment  of  a  commission  of  five  to  carry  out  the 
Quebec  Act  for  the  construction  of  industrial  houses. 
The  Association  of  Montreal  Building  &  Construction 
Industries  was  represented  by  Messrs.  W.  Rutherford, 
J.  Quinlan,  W.  E.  Ramsay,  J.  E.  Walsh,  J.  K.  Mc- 
NuU,  R.  F.  Dykes,  A.  W.  Bremner,  A.  F.  Daly,  J.  F. 
Parsons  and  D.  K.  Trotter. 

Mr.  Decary,  the  chairman,  stated  that  about  fou>- 
million  dollars  will  be  spent  in  Montreal,  and  the  Ad- 
ministrative Commissioners  had  decided  to  appoint  a 
commission  of  five  to  carry  out  the  Act.  The  Admin- 
istrative Commission  desired  that  the  various  bodies 
should  submit  names  of  men  who  would  be  willing 
to  give  their  time  gratuitously  to  this  work,  and  the 
Commissioners  would  make  a  selection.  A  business 
nianager  would  be  appointed  to  take  care  of  the  de- 
tails. He  would  be  responsible  to  the  Board,  who 
in  turn  would  be  responsible  to  the  city.  It  was 
necessary  that  the  work  should  be  properly  supervis- 
ed, and  better  industrial  districts  created. 

In  the  discussion  which  followed  the  point  as  to 
various  interests,  including  labor,  being  represented 
on  the  Commission  was  brought  out,  the  general  opin- 
ion being  that  it  would  be  impossible  to  have  such  re- 
presentation and  that  a  small  Commission  was  more 
likely  to  do  more  effective  work  than  one  composed 
of  a  large  number. 

The  chairman  emphasized  the  fact  that  the  manager 
would  be  assisted  by  a  number  of  practical  men  in 
the  matter  of  the  planning  and  building  of  the  houses. 
The  Commission  favoured  the  direct  labor  system. 
The  first  call  on  the  money  would  be  for  the  working 
men.  It  would  be  the  duty  of  the  Commission  to  see 
that  the  houses  were  put  up  in  accordance  with  the 
specifications  and  that  they  were  properly  built.  The 
Commission  would  be  assisted  in  this  respect  by  in- 
spectors who  were  experts  in  the  various  trades. 

Mr.  R.  A.  Ross  .said  that  the  idea  was  to  appoint 
five  good  business  men,  and  no  man  in  the  city  was 
too  good  for  the  work.  The  technical  part  of  the  work 
could  be  looked  after  by  competent  men. 

The  chairman  then  invited  the  public  bodies  to 
send  in  lists,  so  that  the  Act  could  be  j'jut  into  force 
at  the  earliest  moment. 


Government 


Urged    to    Construct    French 
River  Canal 

Representatives  from  Northern  Ontario  at  the  To- 
ronto convention  of  the  Associated  Boards  of  Trade 
of  the  province  urged  the  advantages  of  the  suggest- 
ed French  River  canal.  Mr.  A.  J.  Young,  of  North 
Bay,  declared  that  only  three  locks  would  be  required 
and  over  33.000  h.p.  would  be  developed,  which  would 
pay  the  interest  on  the  cost  of  construction.  Another 
speaker  stated  that  the  value  of  the  forests  in  the  ad- 
jacent district  was  $40,000,000.  The  .saving  in  coal  as 
a  result  of  the  power  devclo])mcnt  would  be  $1,250,- 
000  a  year.  The  building  of  the  canal  would  save  the 
$6,000^000  that  would  be  required  to  extend  the  Can- 
adian National  Ry.  to  North  Bay,  and  insure  the  trans- 
portation of  most  of  the  60  per  cent  of  the  Western 
grain,  which  is  now  transported  overseas  by  the  U.  S. 


railways  by  way  of  Lakes  Superior,  Huron,  Erie  and 
the  American  cities  of  Buffalo  and  New  York.  This 
trans])ortation  would  be  over  a  mileage  shorter  by  100 
miles  than  the  American  lines  at  a  cheaper  rate.  Fol- 
lowing this  discussion,  a  resolution  to  reaffirm  the  mo- 
tion passed  by  the  Boards  of  Trade  on  Feb.  23rd,  1912, 
that  the  Dominion  government  be  urged  to  begin  as 
.soon  as  possible  the  construction  of  canal  systems  on 
the  French  River,  was  carried. 


Mons  Presents  Montreal  Soldier-Contractor 
with  Flag 

General  F.  O.  W.  Loomis,  of  the  contracting  firm 
of  D.  G.  Loomis  &  Sons,  Montreal,  has  been  presented 
by  the  municii)al  council  of  Mons  with  a  flag  in  which, 
in  addition  to  symbols  associated  with  the  Canadian 
army,  is  inscribed  the  names  of  famous  towns  where 
Canadian  soldiers  particularly  distinguished  them- 
selves. Gen.  Loomis  is  the  general  commanding  the 
lliird  Canadian  Division,  which  formed  part  of  the 
first  army  which  liberated  Mons  on  November  11th. 
General  Hanoteau,  who  represented  the  King  of  the 
Belgians,  invested  General  Loomis  with  the  insignia 
of  Commander  of  the  Order  of  Leopold. 


Roberton-Olsen,  Limited,  to  Manufacture 
Sheet  Metal  Materials 

Roberton-Olsen,  Limited,  which,  as  previously  an- 
nounced, was  incor])orated  on  Feb.  1st,  with  a  capital 
stock  of  $100,000,  has  taken  over  the  old  Lindsay 
l>lant  at  the  foot  of  Cherry  street,  Toronto,  and  is  there 
establishing  the  head  office  and  works.  The  company 
manufactures  Kalamein  doors,  windows  and  mould- 
ings, .seamless  bronze  doors,  steel  doors,  sash  and 
mouldings,  Underwriters'  labelled  doors,  windows 
and  rolling  steel  shutters,  and  many  other  lines  of  sheet 
metal  building  materials.  Mr.  Roberton  and  Mr.  Ol- 
sen  have  had  long  experience  in  this  line  of  business, 
both  having  previously  belonged  to  the  firm  of  Mc- 
Farlane-Douglass,  Ottawa,  and  they  intend  to  push 
their  products  aggressively  this  season.  Their  present 
])lant  is  well-lighted  and  operated  by  electricity,  and 
they  arc  cqui])])ed  to  manufacture,  erect  and  install  all 
their  ])roducts.  Within  the  next  few  months,  also,  they 
intend  putting  up  additional  buildings  on  the  adjacent 
property,  which  will  more  than  double  their  present 
capacity.  The  proposed  expenditure  will  run  into 
about  $50,000. 


Trade  Incorporations 

Superior    Roofing   Co.,   Toronto — partnership    registered. 

Hyatt  Steel  Products,  Ltd.,  capital  $300,000,  Vancouver, 
B.  C. 

The  Greater  Victoria  Building  Society,  capital  $480,000, 
Victoria,  B.  C. 

.\rchitectural  Builders  Limited,  have  been  granted  a  char- 
ter.    Head  office  Toronto 

A.  R.  Williams  Machinery  &  Supply  Co.,  Limited,  capital 
$500,000,  head  office  Montreal. 

The  F.  C.  Burns  Construction  Company,  Limited,  Toron- 
to, have  been  granted  a  charter. 

H.  M.  Lane  Company,  Limited,  capital  $10,000,  Windsor, 
Ont.,  to  carry  on  the  business  of  consulting  engineering,  de- 
signing and  construction  work. 

Messrs.  A.  Dell'Angela  and  E.  D'Esprit  have  formed 
l)artnership  to  be  known  as  the  Ontario  Mosaic  Terrazzo  & 
Tile  Co.,  and  have  opened  an  office  in  Toronto. 


April  9,   1919 


THE   CONTRACT   RECORD 


347 


Industrial    Relations — Capital's   Viewpoint 

Fair-minded  Employers  and  Fair-minded  Workmen  are  Looking 
at   Problem   in    the   Same   Light — Extremists   are   to   be   Feared 


I 


THE  CONTRACT  RECORD  of  April  2  contained  an 
alistract  of  an  address  by  Mr.  Tom  Moore,  president 
of  the  Dominion  Trades  &  Labor  Congress,  on  "In- 
dustrial Relations — Labor's  Viewpoint."  This  ad- 
tdress  was  presented  on  March  24  at  the  annual  meeting  of 
fthe  Joint  Committee  of  Technical  Organizations.  At  the 
[same  meeting  the  employers'  side  of  the  labor  problem  was 
[taken  by  Mr.  J.  F.  M.  Stewart,  former  secretary  of  the  Can- 
[adian  Manufacturers'  Association.  The  paper  which  Mr. 
[Stewart  read  is  reprinted  below: 

A  few  years  a,go  one  would  assume  that  the  observations 
af  the  President  of  the  Trades  «nd  Labor  Congress  of  Can- 
ada and  of  an   ex-secretary  of  the  Canadian   Manufacturers' 
{Association    on   practically   the    same    subject   would   be   dia- 
Jmetrically  opposed.    During  the  last  few  years,  however,  the 
attitude   of  the   community,   which   includes   all   the   elements 
irhich    arc    bound    together   in   industry,    call    these    elements 
vhat  you  may,  has  changed  very  materially.    To-day  the  rea- 
sonable,  fair-minded  labor    man     and    the   reasonable,    fair- 
linded    employer    are    looking    at    the    big    problem    of    the 
rights  and  obligations  of  what  we  generally  describe  as  the 
|workman  through  pretty  nearly  the  same  size  of  spectacles. 

Extremists  are  to  be  Feared 

The   reasonable   man   on   either   side    of   this    question    is 

ot   to   be   feared,    but     unfortunately    there   are   extremists. 

iThere  are  employers  and  superintendents,  and  I  am  thank- 

ul  to  say  they  are  becoming  fewer,  who  cannot  keep  step 

ith  the  changing  conditions.   These  men  see  what  has  hap- 

:ned  in   Russia,   in   middle   Europe,   and   what  is  happening 

n   the   British    Isles    to-day,    and    they    start   out    to   prevent 

uch    disaster    and    destruction    and    suffering,    by    assuming 

n  attitude  of  hostility  to   the  requirements   of  the   men   on 

the  payroll.    To  these  men  we  can  only  say  that  the  great 

social  proiblems  that  have  arisen  are  up   for  settlement  and 

they  cannot  be  settled  by  a  fight.    Fighting  means  anaichy; 

fighting  is  not  civilization  and  we  are  not  barbarians. 

It  is  quite  likely  that  conditions  in  Russia  would  not  be 
hat  they  are  to-day  if  capital  had  recognized  the  rights  of 
orkmen  and  of  the  community  and  had  sought  counsel  and 
dvice  from  them.  So  in  England,  where  social  legislation  is 
ar  in  advance  of  legislation  on  this  continent,  it  is  possible 
hat  an  earlier  recognition  of  changing  conditions  might 
ave  stayed  the  tide  that  now  threatens  England's  supre- 
acy  as  the  manufacturing  nation  of  the  world. 

The  extremist  on  the  labor  side  is  probably  the  more 
angerous.  The  employer  who  is  an  extremist  is  usually 
assive  and  standing  firm,  while  the  laboring  man  who  is  an 
e.xtremist,  is  carrying  on  a  campaign  advocating  force,  ex- 
treme socialism,  Bolshevikism,  or  the  same  thing  by  what- 
ever name  you  may  call  it,  I  was  at  a  meeting  not  long  ago 
when  the  alien  problem  was  discussed  and  the  statement 
was  made,  and  I  am  in  full  accord  with  it,  that  the  aliens 
in  Canada  who  have  been  made  rich  by  war  wages,  while 
our  own  boys  were  risking  life  and  limb  for  us  at  one  dollar 
and  ten  cents  a  day,  would  now  have  to  stand  aside  and  let 
the  returned  boys  have  the  factory  positions.  Replying  to 
this  a  young  man  of  foreign  extraction  in  great  heat  arose 
and  extended  his  arms,  spread  his  fingers,  stuck  his  head 
forward,  forced  his  flashing  eyes  until  they  bulged  from  the 
sockets,  and  stated  the  alien  question  was  dead,  there  were 
no  aliens,  he  was  a  citizen  of  the  world;  and  then  modifying 


liis  statement  somewhat,  he  said  the  only  aliens  were  the 
employers,  who  were  alien  to  anything  and  everything  that 
would  benefit  the  working  men,  and  then  away  he  went 
again,  and  stated  the  time  was  coming  when  the  industries 
would  be  seized  by  the  people  and  the  employer  would  get 
his  just  deserts.  Unfortunately  this  speech  was  followed  by 
considerable  applause.  Now  here  is  one  place  where  the 
workmen  and  the  employers  can  join  shoulder  'to  shoulder 
and  wage  war.  Intelligent  Canadian  laljor,  as  I  see  it,  has  no 
more  in  common  with  those  sentiments  than  the  employers 
have. 

Social  Structure  Cannot  be  Rebuilt  in  an  Hour 

The  extremists  are  the  dangerous  elements.  The  fair- 
minded  and  progressive  employer  recognizing  his  duty  to 
his  fellow  men  must  dissociate  himself  from  the  extremists, 
and  labor  must  fight  to  keep  its  ranks  free  from  the  class 
of  men  I  have  described.  It  is  not  the  reasonable  employer 
that  Mr.  Moore  and  his  associates  are  opposing,  and  the 
reasonable  employer  to-day  is  most  grateful  that  recognized 
labor  organizations  have  at  their  head  men  like  Mr.  Moore 
who  have  great  faith  in  our  country  and  our  people  and  who 
do  not  believe  that  the  social  structure  can  be  destroyed  and 
rebuilt  in  an  hour. 

In  this  democratic  country  there  is  no  class  distinction 
which  draws  a  line  between  the  workman  and  the  employer. 
Our  industrial  development  is  in  its  infancy  and  the  man  in 
charge  of  a  plant  today  was  a  workman  yesterday.  There 
are  very  few  men  in  this  land  who  have  not  earned  their 
daily  'bread  by  the  sweat  of  their  brow  and  consequently, 
the  problem  of  labor  to  them  is  very  real.  This  fact,  I  be- 
lieve, will  be  of  the  greatest  benefit  in  the  settlement  of  our 
industrial  difficulties. 

Not  much  is  to  be  gained  by  reviewing  labor  conditions 
during  the  war  as  the  situation  was  abnormal,  but  labor  will 
admit  that  the  factories  of  this  country  launched  into  the 
making  of  munitions  in  a  way  and  with  results  that  called 
for  the  admiration  of  all  Canadians  and  caused  the  whole 
world  to  recognize  the  factories  of  Canada  as  a  permanent 
factor  in  the  trade  of  the  world.  When  the  armistice  was 
signed  labor  was  nervous  and  fearful  of  unemployment.  Em- 
ployers were  anxious  and  fearful  of  unemployment.  Capital 
cannot  get  a  return  in  times  of  depression.  Labor  cannot 
be  satisfied  unless  it  is  continually  employed  under  favorable 
conditions.  Be  it  said  to  the  credit  of  labor,  during  the 
months  of  readjustment  that  the  manufacturing  industries 
have  been  wrestling  with,  that  labor  has,  on  the  whole,  play- 
ed fair  and  generally  speaking  has  co-operated  in  this  enor- 
mous task.  Let  it  also  he  said  to  the  credit  of  the  manufac- 
turers that  they  never  tackled  a  problem  with  more  serious 
misgivings  and  more  anxiety  or  with  more  determination 
than  they  have  tackled  the  problem  of  peace  readjustment. 
And  further,  throughout  all  their  efforts,  the  question  of  the 
high  cost  of  living  and  high  wages  have  been  before  them 
and  their  plans  have  assumed  as  a  settled  fact  that  a  reduc- 
tion of  wages  which  must  inevitably  come  must  not  come 
now.  This  co-operation  of  labor  and  factory  management  is 
a  very  bright  spot  on  our  industrial  record  and  is  bearing 
magnificent  fruit. 

There  are  no  soup  kitchens  in  Canada  today.  There 
will  always  be  some  isolated  cases  of  hardship,  but  they  are 
very    few.     There   arc   not   thousands    clamouring   for   work. 
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I'lease  do  not  take  it  from  my  remarks  that  there  is  no  un- 
employment, but  rather  the  thought  I  wish  to  leave  is  that 
the  unemployment  today  is  very  much  less  than  any  of  us 
expected  would  be  the  case  when  looking  ahead  a  few  weeks 
ago.  There  are  no  unemployment  demonstrations  that  are 
of  moment.  As  a  matter  of  fact.  I  venture  the  statement 
that  the  unemployed  in  Canada  this  month  is  less  than  the 
average  unemployed  in  the  same  month  during  the  last  ten 
years.  In  a  prominent  evening  paper  there  are  two  full  pages 
of  advertisements  for  help  wanted.  This  condition  is  grati- 
fying to  us  all  and  particurarly  so,  when  you  realize  the  im- 
mensity of  the  task  of  providing  work  at  high  wages  for 
the  hundreds  of  thousands  of  munition  workers  and  the  tens 
of  thousands  of  soldiers,  who  are  being  welcomed  home. 
How  wonderful  it  is  to  fee  able  to  welcome  these  soldiers  to 
a  prosperous  country  rather  than  to  a  land  of  depression  and 
lack  of  opportunity.  I  am  not  a  prophet  but,  having  regard 
for  present  day  conditions  in  this  country  which  are  not 
bolstered  up  in  any  way,  I  would  predict  that  when  Canada's 
real  effort  gets  under  way  by,  say,  the  middle  of  this  summer, 
there  will  be  a  real  shortage  of  workmen. 

The  immediate  and  pressing  need  for  capital  and  labor 
is  to  keep  firm  and  steady;  neither  the  one  nor  the  other 
must  make  a  false  step.  Unitedly  the  problem  for  more  and 
more  industrial  activity  must  be  faced.  For  uS  all  to  be 
happy  we  must  all  be  busy;  the  development  of  our  own 
country  and  the  sale  of  our  products  to  the  world  is  a  task 
that  can  and  will  be  achieved,  and  in  its  achievement  labor 
will  be  rewarded  and  capital  will  get  its  fair  return. 

In  asking  labor  and  capital  to  stand  firm  I  believe  we  can 
reasonably  ask  the  farmer  who  has  not  done  badly  the  last 
few  years  not  to  dislocate  industry  by  radical  demands  for 
tarifl  lowering.  Personally  I  have  never  been  a  high  tariff 
advocate  but  I  sincerely  believe  that  anyone  today  who 
would  let  down  the  tarif?  barrier  and  flood  this  country 
with  foreign-made  goods  and  stifle  our  own  industries  and 
put  our  own  men  out  of  employment  must  be  prepared  to 
assume  an  awful  responsibility.  In  asking  labor  to  stand 
steady  I  do  not  suggest  for  a  moment  that  the  problems  of 
labor  must  be  relegated  to  the  background;  far  from  it;  the 
people  of  Canada  are  vitally  interested  and  sympathetic  and 
out  of  hard  thinking  and  reasonable  discussion  practical 
solutions  will  evolve. 

Disapproval  of  Short  Workday 

Not  many  suggestions  that  have  been  made  as  yet  are 
applicable  to  Canada.  Hours  of  labor  have  gradually  been 
reduced  and  employers  recognize  that  this  should  be  so. 
However,  to  make  the  working  day  in  Canada  six  hours  as 
has  been  proposed  is  not  possible.  Unemployment  does  not 
warrant  it.  Men's  physical  comfort  does  not  need  it.  The 
result  would  be  that  the  cost  of  products  would  soar  to  un- 
heard-of prices  and  Canada  would  be  quite  eliminated  in  its 
efforts  to  manufacture  for  foreign  trade.  Further  the  pro- 
ducts of  our  Canadian  factories  would  be  in  competition  in  the 
local  market  with  products  produced  more  cheaply  else- 
where and  the  present  customs  tariff  would  not  aflFord  suf- 
ficient protection  to  enable  our  manufacturing  to  continue. 

Dealing  with  this  phase  of  the  problem  let  me  read  the 
opinion  of  Premier  Lloyd  George  given  to  Bristol  Labor 
Unions  and  which  is  well  worth  repeating:  "There  is  a  feel- 
ing that  one  way  of  providing  employment  is  by  reducing 
the  hours  of  labor,  so  that  there  will  be  enough  work  to  go 
around  on  the  same  wages.  Reduce  the  hours  of  labor  to 
what  is  fair,  profital)le  and  possible,  but  to  reduce  the  hours 
of  labor  merely  in  order  to  provide  employment,  paying 
exactly  the  same  wages,  is  one  way  of  making  unemploy- 
ment in  the  whole  country.  I  should  have  thought  that  stood 
to  reason.  It  is  so  elementary.  It  increases  the  cost  of  a 
particular  commodity  and   that   commodity   is   an   ingredient 


in  something  else.  If  you  put  up  the  price  you  diminish  llu: 
purchasing  capacity,  you  diminish  employment.  And  not 
only  that,  for,  as  I  have  pointed  out,  you  destroy  overseas 
trade  upon  which  this  country  depends  more  than  any  other 
country  in  the  world.  I  despair  if  the  working  classes  of  the 
country  do  not  recognize  that  elementary  and  fundamental 
principle,  but  I  am  sure  that  they  do.  If  in  the  end  you  in- 
crease the  cost  of  everything,  you  will  only  do  what  happen- 
ed in  Russia — where  the  workman  seems  to  be  getting  sump- 
tuous wages.  They  ran  up  to  the  most  splendid  figures. 
What  is  the  good  of  these,  inflated,  puffed-up  wages,  whicli 
are  all  paper?" 

Minimum  Wage  Objectionable 

Another  proposal  of  labor  is  for  a  minimum  wage  fixed 
l)y  law.  A  definition  of  a  minimum  or  basic  wage  which  ap- 
pears to  me  most  fair  is  given  in  a  report  on  labor  problems 
by  British  Quaker  Employers  as  follows:  "The  wages  paid 
to  a  man  of  average  industry  and  capacity  should  at  least 
enable  him  to  marry,  to  live  in  a  decent  house,  and  to  pro- 
vide the  necessaries  of  physical  efficiency  for  a  normal  'am- 
ily.  while  allowing  a  reasonable  margin  for  contingencies 
and  recreation." 

The  fixing  by  law  of  a  minimum  wage  is  difficult  for  at 
least  two  reasons: 

(1)  What  is  going  to  become  of  the  unfortunate  wlm  i> 
not  a  man  of  average  industry  and  capacity? 

(2)  This  enormous  land  of  ours  embraces  so  many  and 
varied  conditions  of  life  and  industry  that  the  cost  of  living 
in  different  localities  is  very  different.  .'\nd  within  a  com- 
paratively short  radius  this  is  very  noticeable.  I  do  not  be- 
lieve a  workman  in  Toronto  earning  $4.50  per  day  is  able 
to  live  at  as  high  a  standard  of  comfort  as  the  man  in  small 
towns  within  a  radius  of  a  few  hours  from  Toronto  who 
earns,  say,  $3.00  per  day. 

My  own  view,  further,  is  that  a  minimum  fixed  wage 
would  tend  to  also  become  the  maximum  wage  paid  which 
would  be  unfair  to  the  clever  and  ambitious  workman.  Var- 
ious plans  of  profit  sharing  and  'bonuses  have  been  advocat- 
ed and  no  doubt  they  all  have  some  merit  but  the  average 
workman  prefers  to  know  what  his  wage  is  and  to  get  it 
regularly  and  the  great  objection  to  profit  sharing  is  that 
industries  are  frequently  operated  at  a  loss  and  the  work- 
man while  possibly  prepared  to  share  a  profit  is  in  no  posi- 
tion to  share  a  loss. 

Although  some  suggestions  do  not  appear  practical,  I 
believe  there  is  much  that  can  be  done.  I  am  strongly  of  the 
opinion  that  workmen  must  be  taken  much  more  into  the 
confidence  of  the  management  of  industrial  plants.  Contrary 
to  the  general  opinion  not  many  manufacturers  make  more 
than  a  reasonable  return  on  the  funds  entrusted  to  them. 
Many  lose  money — some  fail.  It  is  not  to  our  credit  that 
the  few  wlio  make  great  successes  are  marked  men  and  call- 
ed uncomplimentary  names. 

Take  Workman  Into  Confidence  of  Employer 
The    workman    today    claims    from    the    employers    and 
managers  the  clear  recognition  of  his  rights  as  a  person.  He 
is  entitled  to  this.     The  management  has  no  right  to  assume 
that  the  interest  of  the  workman  in  his  work  and  surround-* 
ings  is  not  equal  to  its  own.     It  is  fair  and   right  that  tha 
workman  should  have  a  proper  and  recognized  way  of  pre 
senting   his   viewpoint   and   in    all    problems    connected   witU] 
production,   processes,     engagement    and    dismissal    of    em-^ 
ployces,    hours   of   work,    rates   of   pay.    welfare    work,    shop'! 
discipline  and  relations  with  trade  unions,  his  honest  opinion^ 
should  be  received  in  a  recognized  conference  by  the  manag^e^'^ 
ment.     But  in  order  that  these  problems  are  settled  fairly 
the   workman   must  take   into  consideration   the   competitioo] 
his  employer  has  to  meet  with  nearby  factories  and  with  the^ 
world  at  large.     His  breadth   of  view  will  develop  with   ex- 
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f  perience  and  it  must  be  kept  in  mind  that  such  a  shop  com- 
[  mittee  could  stifle  an  industry  or  could  bring  it  great  pros- 
perity. It  is  reasonable  to  trust  the  workman  and  to  assume 
[that  he  appreciates  his  associations  with  a  prosperous  indus- 
'try.  A  representative  committee  in  any  of  our  larj^e  plants 
'would  have  men  on  it  who  would  be  quite  as  qualified  to  cx- 
Lpress  opinion  on  the  problems  suggested  as  the  management, 
land  with  all  the  facts  before  them,  just  as  quick  to  apprec- 
[iate  that  certain  suggestions  could  or  could  not  be  carried 
[out. 

The  problems  are  many  and  to  the  heads  of  the  Trades 

j  and  Labor  Congress  we  are  today  looking  for  sane  guidance. 

It  is  the  duty  of  us  all  to  think  hard  and  not  to  stand  still. 

^We  must  progress.  The  issue  in  the  world  today  will  not  be 

settled   by   deceiving   ourselves    and    refusing    to    admit    that 

{there  is  an  issue. 

Social    Legislation 

I  am  of  the  opinion  that  there  is  certain  social  legisla- 
Ition  that  the  country  could  well  embark  upon  at  the  present 
ftime.  It  is  only  a  few  years  since  Ontario  adopted  a  Work- 
I'men's  Compensation  Act  which  is  a  direct  ta.x  on  industry 
and  which  has  practically  the  unanimous  endorsement  of 
[the  employers  of  the  province.  This  has  resulted  in  the 
|greate8t  good  to  the  many  who  have  suffered  industrial  ac- 
Icidents. 

Again,  any  man  in  Canada  who  works  until  he  is  be- 
lyond  the  age  when  he  can  continue  at  his  work,  say  sixty- 
tfive,  has  been  of  benefit  to  the  community.  If  he  is  not  in 
aid  age  in  a  position  to  pay  his  way  the  State  should  co- 
operate. No  one  in  his  declining  years  should  be  absolutely 
dependent  on  the  kindness  of  his  family  or  relatives.  The 
State  might  well  step  in  and  co-operate  with  every  such  citi- 
zen. In  fact,  it  might  be  well  to  earmark  a  portion  of  the 
Sncome  tax  levied  by  the  government  and  paid  by  the  more 
"fortunate  for  the  purpose  of  securing  the  comfort  of  our 
pellow  men  during  the  declining  years. 

In  conclusion  let  us  remember  that  Canadian  labor  and 
[Canadian  capital  are  loyal.  At  heart  they  are  both  sound, 
lach  believes  the  other  is  erttitled  to  reward  and  both  be- 
ieve  that  the  comforts  of  life  will  be  more  equitably  distrib- 
uted than  ever  before. 

John  Rockefeller,  Jr.,  in  an  industrial  creed  states  thus: 

|"I  believe  that  labor  and   capital  are  partners  not   enemies; 

that  their  interests  are  common  interests,  not  opposed,  and 

Ithat  neither  can  obtain  the  fullest  measure  of  prosperity  at 

|the  expense  of  the  other,   but   only  in   association   with   the 

Dther." 

The  workman  and  the  employer  who  have  the  wonderful 
privileges  of  living  today  in  this  great  country  of  promise 
have  very  great  responsibilities.  Our  agriculture,  mining  and 
[industrial  industries  are  only  now  being  developed.  Our 
national  progress  and  apparent  prosperity  will  be  in  vain  if 
along  with  it  the  community  does  not  advance  as  a  whole, 
forking  together,  capital  and  labor  can  make  this  country 
Ithe   happiest   home   on    earth. 


Personals 

Lieut.  Chas.  L.  Coulson  has  been  selected  from  a  list  of 
nineteen  applicants  as  city  engineer  of  Welland,  Ont.  Lieut. 
Coulson  went  overseas  with  the  9»th  Battalion  and  has  not 
yet  returned  to  Canada.  He  is,  however,  to  receive  imme- 
diate  release   from   military   service. 


The  members  of  the  St.  John  Valley  Railway  board  are 
demanding  the  payment  of  $50,000  by  the  Nova  Scotia  Con- 
struction Co.  for  failure  to  complete  the  St.  John  Valley  road 
from  Gagetown  to  Westfield  by  Nov  ."SOth  last.  Representa- 
tives of  the  Nova  Scotia  company  and  the  Bedford  Construc- 
tion Co.,  sub-contractors  on  the  work,  have  petitioned  the 
government  that,  because  of  the  scarcity  of  men  and  un- 
avoidable delay,  the  time  for  completing  their  contract  be 
extended  and  that  they  be  permitted  to  complete  the  work  on 
a  "cost  plus"  basis.     Last  July  the  contractors  entered  into 

Ian  agreement  with  the  railway  to  pay  liquidated  damages  of 
ffSOO  a  day  if  the  work  was  not  completed  by  Nov.  30th,  1918. 


D.  H.  Fleming,  who  has  been  appointed  city 
engineer  of  Owen  Sound,  Ont. 


Major  G.  H.  Whyte,  M.C.,  well-known  engineer,  has  re- 
turned to  Canada  after  putting  in  three  years'  service  over- 
seas, and  is  now  visiting  his  mother  in  Ottawa.  Major 
Whyte  enlisted  and  served  with  the  10th  Canadian  Engineers, 
and  received  his  Cross  for  gallantry  at  Vimy  Ridge,  where 
he  headed  a  working  party  on  dangerous  duty  on  a  bright, 
moonlight  night,  throughout  which  they  were  continuously 
under  enemy  shell  fire.  He  received  his  captaincy  in  May  of 
last  year,  and  was  made  a  major  in  September. 


Obituary 

Geo.  W.  Cole,  president  Geo.  VV.  Cole,  Limited,  steam 
specialties,  and  also  of  the  Atlas  Tank  Works,  Toronto,  died 
recently. 

Mr.  .-^llen  Fraser,  of  Winnipeg,  chief  engineer  of  the  C. 
N.  R.  western  lines,  was  killed,  along  with  several  section 
hands,  by  a  snow-slide  in  the  Rockies  on  Sunday,  March 
30th. 

Mr.  Joseph  N.  Arcand,  ex-president  of  the  Master  Paint- 
ers' and  Decorators'  Association,  died  in  Montreal  on  March 
37th.  In  1909  and  1910  he  was  president  of  the  Montreal 
Builders'  Exchange. 

Mr.  Martin  Ewald,  Sr.,  of  Preston,  Ont.,  died  recently  in 
his  eighty-fifth  year.  Mr.  Ewald  formerly  carried  on  a  build- 
ing and  contracting  business,  but  for  a  considerable  number 
of  years  previous  to  his  death  had  retired  from  active  work. 

Mr.  George  Herbert  Garden,  a  charter  member  of  the 
Engineering  Institute  of  Canada,  recently  died  at  Rouse's 
Point.  N.  Y.  He  was  born  at  Woodstock,  N.  B.,  in  1849,  and 
from  the  commencement  of  his  professional  career  was  iden- 
tified with  railway  engineering.  Mr.  Garden  did  a  large 
amount  of  work  in  all  parts  of  Canada,  his  last  position  being 
in  charge  of  location  of  a  section  of  the  lake  shore  line  of  the 
C.  P.  R.  from  Montreal  to  Toronto.  He  retired  in  1914 
owing  to  ill-health. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Canadian  Mathews  Gravity  Carrier  Company,  Limit- 
ed, Toronto,  are  moving  to  Port  Hope,  Ont. 

The  construction  of  the  military  sanitorium  at  VVood- 
))ridge,  Ont.,  is  to  commence  in  about  a  month. 

A  petition  for  w^inding  up  order  in  connection  with  the 
Mack    Brick   Co.   Limited,   Montreal,   has   been   withdrawn. 

The  Neptune  Meter  Company,  of  New  York,  proposes 
establishing  a  Canadian  plant.  Hamilton,  Ont.,  is  chosen  as 
the  location,  and  a  building  is  to  be  erected  there  shortly. 

Hon,  T.  A.  Crerar,  Minister  of  Agriculture,  recently  in- 
timated that  it  was  the  intention  of  the  government  to  build 
a  million-dollar  cold-storage  plant  on  the  waterfront  of  Mon- 
treal. 

The  St.  Thomas,  Ont.,  Board  of  Education  has  decided 
on  the  erection  of  a  one-.storcy  four-room  school,  modelled 
after  the  schools  of  this  type  now  in  use  in  London,  Ont., 
and  Rochester,  N.  CY. 

Notice  was  given  at  a  recent  meeting  of  the  city  council 
of  New  Westminster,  B.  C,  of  a  motion  to  provide  for  the 
tearing  down  of  all  buildings  in  the  city  on  which  a  life  has 
been  ])laced  and  has  expired. 

Sheldon's  Limited,  of  Gait,  Ont.,  have  enlarged  their 
plant  by  the  addition  of  a  new  stock  and  pattern  shop. 
The  opening  of  this  new  building  was  celebrated  by  a  dance 
which,  it  is  stated,  was  one  of  the  most  successful  in  the 
history  of  Gait. 

The  work  of  demolishing  the  Sault  Ste.  Marie  jail  and 
court-house  is  now  under  way,  with  Bumbaco  Brothers  in 
charge  of  the  work,  at  a  price  of  $14,000.  A  new  .$250,000 
structure  will  be  erected,  with  the  bulk  of  the  work  being 
han<lled  by  local  contractors. 

It  is  understood  that  the  government  contract  for  liarlior 
improvements  at  Toronto,  including  the  new  turning  basin, 
and  coiTipletion  of  the  sea  wall  between  Bathurst  Street  and 
the  Humber  River,  has  been  awarded  to  Roger  Miller  & 
Sons,  Ltd.,  for  about  $.500,000. 

Building  permits  for  the  month  of  March  in  the  city  of 
Welland,  Ont.,  reach  a  value  of  $24,9.'j0,  as  compared  with 
$0,030  for  the  same  month  last  year.  The  total  for  the  first 
three  months  of  this  year  is  $54,3.')5,  while  for  the  correspond- 
ing period  in  1918  it  was  $31,640. 

The  city  council  of  Vancouver  at  a  recent  meeting  de- 
cided not  to  go  ahead  with  any  housing  scheme  until  the 
housing  bill  had  been  passed  in  the  Legislature,  and  in  the 
meantime  the  matter  is  left  in  the  hands  of  the  special 
comtnittec   appointed   to   deal   with    the   question. 

An  architects'  competition  is  to  be  held  for  the  designs 
.of  the  proposed  memorial  museum  in  Regina,  Sask.,  under 
the  direction  of  Professor  Ramsay  Traquair,  professor  of 
architecture  at  McGill  University,  who  has  been  engaged  by 
the  government  to  work  out  the  details  of  the  competition. 

A  questionnaire  was  recently  sent  out  to  soldiers  and 
their  relatives  in  London,  Ont.,  regarding  the  government's 
housing  scheme,  and  200  persons  have  indicated  their  desire 
to  take  advantage  of  it.  In  addition  to  the  soldiers,  83  civilians 
have  applied  for  the  right  to  come  under  the  housing  scheme. 

Carleton  County  has  received  authority  from  the  Pro- 
vincial   Legislature   to    issue   debentures    to    the   amount   of 


*100,()0((  to  cover  the  county's  share  of  the  cost  of  a  bridge 
to  be  built  across  the  Rideau  River,  replacing  the  present 
Cumming's  Bridge.  The  city  of  Ottawa  will  contribute  a 
like  amount. 

A  housing  commission  has  been  appointed  by  the  council 
of  New  Toronto,  Ont.,  consisting  of  three  members:  C.  Love- 
joy,  Thos.  Staunton,  and  Frank  Longstaflf.  A  by-law  will  be 
prepared  by  the  council  and  the  commission  will  take  immed- 
iate steps  to  acquire  plans  and  estimates  of  houses  suitable 
for  erection  in  that  locality. 

The  question  of  a  permanent  site  and  more  adequate 
accommodation  for  the  University  of  Manitoba  has  been 
under  consideration  for  a  considerable  time,  and  the  an- 
nouncement is  now  made  by  the  board  of  governors  that 
Tuxe<lo  Park  has  been  chosen  as  the  site  of  the  new  buildings 
which  arc  to  be  erected  when  conditions  permit. 

Replacing  the  old  mill  burned  to  the  ground  about  a 
year  ago,  the  Eburne  Sawmills  Company  has  now  nearly 
completed  one  of  the  most  modern  plants  on  the  Pacific 
coast  in  the  vicinity  of  Vancouver.  The  new  mill  is  500 
feet  long,  and  is  capable  of  turning  out  100,000  feet  of  lumber 
daily.     A  750  h.p.  engine  will  furnish  power  to  the  plant. 

Commissioner  of  Works  Macallum  is  now  calling  for 
tenders  for  a  new  bridge  across  the  Rideau  River,  to  re- 
place what  is  generally  known  as  the  St.  Patrick  street 
bridge.  The  new  bridge  will  be  approximately  500  feet  long 
and  55  feet  wide,  carrying  street  railway  tracks.  Tenders 
are  being  invited  on  two  types:  the  concrete  arch  type  and 
the  .steel  girder  type. 

The  proposed  $250,000  bank  building  proposed  by  the 
Union  Bank  of  Canada,  at  the  Corner  of  Hastings  and  Sey- 
mour streets,  Vancouver,  will  be  three  storeys  in  height,  and 
will  have  a  frontage  of  52  ft.  and  a  depth  of  120  ft.  The 
front  elevation  will  be  of  an  imposing  appearance,  four  large 
columns  rising  to  the  top  of  the  second  floor,  with  the  front 
entrance  circular  in  shape. 

The  School  Trustees  (Protestant)  of  Verdun,  P.  Q., 
have  received  tenders  for  the  extensive  alterations  to  Ban- 
nantyne  School.  This  addition  comprises  two  wings  and  a 
modern  power  house.  The  estimated  cost  of  the  work  is 
$250,000.  The  new  Ruslibrooke  School  in  the  same  city  is 
going  ahead  rapidly  and  the  roof  is  now  covered.  This  is 
the  only  fire-proof  school  in  Verdun. 

Four  hundred  new  houses  are  to  be  erected  in  Three 
Rivers,  P.  Q.,  this  summer.  The  National  Shipbuilding  is 
undertaking  to  provide  one  hundred  houses  for  its  own  em- 
ployees and  also  to  erect  at  least  three  hundred  other  such 
dwellings  for  the  city,  under  the  provisions  of  the  federal 
housing  scheme. 

A  heavily-signed  petition  has  been  forwarded  to  the 
president  of  the  Canadian  National  Ry.  Board  by  the  farmers 
in  the  area  of  country  lying  to  the  northwest  of  Swift  Cur- 
rent. Sask.,  between  the  main  line  of  the  C.  P.  R.  and  the 
Empress  branch,  demanding  that  work  be  started  this  year 
on  the  projected  government  line  northwest  to  connect  with 
the  projected   Medicine   Hat-Hanna  branch. 

The  building  to  be  erected  at  the  University  of  Toronto 
as  a  memorial  to  students  and  graduates  who  have  done 
their  part  in  the  war,  will  consist  of  a  bell  tower,  with  an 
archway  or  hall  and  chapel,  which  will  connect  Hart  House 
and  the  east  wing  of  the  main  building.  The  tower  will  be 
al)out  100  ft.  high,  with  an  extra  35-foot  minaret.  A  sum  of 
$225,000  has  been  set  aside  for  the  construction  of  this  edi- 
fice. 

The  Saskatchewan  Co-operative  Elevator  Company  have 
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under  consideration  the  erection  of  a  2, 000,0(10  liushel  addition 
to  their  terminal  elevator  at  Port  Arthur.  The  com- 
pany, it  is  understood,  will  commence  work  early  this 
summer.  Although  the  contract  has  not  yet  been  let,  the 
plans  and  specifications  have  been  approved,  and  definite  an- 
nouncement respecting  the  contract  is  expected  at  an  early 
date. 

The  Fire  and  Light  Committee  of  the  city  of  Winnipeg 
proposes  the  erection  of  a  garage  and  storehouse  for  the 
Light  and  Power  Department.  It  is  aimed,  finally,  to  have 
a  six-storey  building,  of  which  the  cost  would  be  about  $160,- 
000.  Possibly,  however,  several  of  the  storeys  will  not  be 
built  this  season,  but  left  to  be  added  at  some  future  date.  If 
the  basement  and  one  storey  is  constructed,  the  cost  would 
be  $49,000;  if  two  storeys,  $75,000. 

A  start  has  been  made  on  a  road  to  be  built  between 
Smith's  Falls  and  Perth,  Ont.  The  Suburban  Area  Commis- 
sion has  let  the  contract  for  quarrying,  crushing  and  deliver- 
ing of  the  stone  to  W.  H.  Code,  of  Smith's  Falls,  who  is 
under  instructions  to  rush  the  work.  The  road  will  be  three 
miles  in  length,  and  the  standard  18  feet  in  width.  The  cosr 
is  being  borne  by  the  province,  county  and  town  in  the  pro- 
portions of  40,  30  and  30  per  cent. 

Canadian  steel  prices  have  been  lowered  to  correspond 
to  those  of  the  United  States.  A  price  bulletin  was  issued 
in  Toronto  recently  placing  iron  and  steel  bars  at  a  price  of 
$4.2.5  base,  which  is  on  the  same  basis  as  the  American  price 
in  warehouse,  plus  freight  and  duty.  Other  prices  announc- 
ed in  the  bulletin  were:  Bands,  $4. .50  base;  hoops,  $5.00  base; 
angles,  channels,  beams.  $4.50  base;  cold  rolled  steel,  plus 
-25  p.c;  plates,  3-lf>-inch  and  heavier,  $4.50. 

At  the  annual  meeting  of  the  Saskatchewan  Anti-Tuber- 
:ulosis  league,  when  considering  the  needs  of  their  institu- 
tion, it  was  decided  that  the  most  necessary  structure  now  is 
an  auditorium,  the  erection  of  which  will  be  proceeded  with 
this  season.  The  new  auditorium  will  cost  about  $35,000,  and 
will  be  of  two  stories,  the  lower  for  clwb-rooms,  lounge,  can- 
teens, billiard  and  pool  parlor,  and  writing-room;  and  the 
upper  for  a  recreation-hall  with  seating  for  200,  and  a  stage 
and  moving-picture  screen. 

Two  proposals  are  under  consideration  in  regard  to  the 
provision  of  further  accommodation  at  the  Parliament  Build- 
ings in  Toronto,  for  which  purpose  $200,000  has  been  appro-  ' 
priated.  One  is  to  add  two  storeys  to  the  library  of  the  north 
wing  of  the  building  and  the  other  to  erect  a  large  office 
building  at  17  Queen's  Park,  and  join  it  to  the  main  building 
by  a  tunnel.  This  building  would  be  heated  from  the  present 
plant  in  the  Parliament  Buildings.  Plans  for  both  schemes 
are  now  nearing  completion. 

The  Board  of  Trade  of  Blenheim,  Ont.,  is  agitating  for 
better  fire  protection  and  waterworks  system.  It  is  urged 
upon  the  town  council  that  a  competent  engineer  should  be 
engaged  to  make  an  estimate  of  the  cost.  Deep  wells  are 
suggested  as  a  means  of  procuring  water;  the  present  surface 
well  system,  it  is  pointed  out,  might  result  in  an  epidemic. 
It  is  also  urged  that  a  chemical  fire-fighting  apparatus  be  se- 
cured to  work  with  the  present  system  of  waterworks.  Tlie 
council  has  decided  to  enquire  into  the  cost  of  carrying  out 
this  proposal. 

Work  on  the  Union  station  of  the  Canadian  National 
and  Grand  Trunk  Pacific  railways,  which  is  to  be  constructed 
on  Stadacona  street  east,  between  Third  and  Fourth  avenues. 
Moose  Jaw,  will  be  commenced  before  the  end  of  April, 
and  it  is  expected  that  the  new  structure  will  be  ready  for 
occupancy  about  the  end  of  October.  Tenders  have  been 
called  for  by  the  C.N.Rj,  and  will  close  on  April  14,  and 
the  construction  work  should  start  within  a  week  of  that 
date.   The  complete  plans  for  the  building  are  now  at  Moose 


Jaw,  and  .show  a  structure  with  an  over-all  dimensions  of 
approximately  200  feet  by  30  feet,  the  wings  of  the  station 
to  be  only  one  storey  in  height,  while  the  centre  section 
will  consist  of  two  storeys. 

While  it  has  up  to  now  been  expected  that  the  new 
building  being  erected"  on  Bank' street,  Ottawa,  by  C.  Jack- 
son Booth  would,  in  part,  provide  housing  for  a  moving 
picture  theatre,  it  is  now  learned  that  original  plans  to  this 
efTect  have  been  changed.  The  building,  which  will  be  nine 
stories  high,  with  basement,  sub-basement  and  boiler  rooms 
below  the  street  line,  will  be  given  over  to  stores  and  of- 
fices. It  will  have  a  frontage  of  100  feet  and  a  depth  of  ap- 
proximately 200  feet,  and  will  be  of  reinforced  concrete  con- 
struction.    The  plans  are  not  yet  completed. 

The  local  board  of  governors  of  the  Alberta  University, 
F.dmonton,  will  suggest  that  a  new  building  be  erected  at 
the  northwest  corner  of  the  main  arts  building,  similar  in 
size  and  construction  to  the  engineering  building  on  the 
southwest.  The  governors  decided  to  lay  the  matter  before 
the  government,  in  hope  of  securing  new  quarters  in  time  for 
the  next  fall  term.  Considerable  materials  was  reported  to 
be  already  on  hand,  and  the  erection  of  a  suitable  building 
was  not  thought  to  be  too  heavy  an  undertaking  for  the  com- 
ing season.  If  the  request  is  granted,  the  building  will  be 
used  for  the  new  mining  department,  which  is  to  be  organiz- 
ed for  next  year's  work. 

Plans  for  the  proposed  memorial  boulevard  to  encircle 
the  city  of  Toronto  are  well  under  way  and  possession  of 
about  half  the  lands  necessary  for  its  construction  has  been 
arranged.  The  boulevard  will  start  at  Humber  Bay,  at  the 
Lake  Shore  road,  where  it  will  join  the  harbor  commission- 
ers' waterfront  driveway.  From  there  it  will  go  north  pretty 
well  along  the  line  of  the  Humber  River  to  Eglinton  avenue, 
and  thence  diagonally  across  country  in  a  northeasterly  di- 
rection to  York  Mills,  thence  down  the  valley  of  the  Don 
and  over  to  Woodbine  avenue,  to  again  join  the  waterfront 
driveway.  The  distance  from  the  Humber  to  the  foot  of 
Woodbine  avenue  will  be  33  miles. 

Contracts  are  being  let  for  the  grading  of  the  new  P. 
Burns  railway  which  is  to  be  run  from  Calgary  into  the 
great  P.  Burns  coal  deposits,  in  the  foothills  region  south- 
west of  Calgary,  and  it  is  understood  that  the  grading  work 
will  be  rushed  to  completion.  The  final  survey  is  completed, 
and  the  actual  team  and  rock  work  thereon  will  be  com- 
menced within  the  next  few  weeks.  All  winter  men  have 
been  engaged  in  clearing  the  right  of  way  of  brush  and  trees 
preparatory  to  the  commencement  of  the  grading  work,  and 
the  spring  season  will  see  much  work  of  the  latter  character 
under  way.  It  is  a  belief  that  the  railway  will  be  well  along 
toward  completion  by  the  end  of  the  present  year,  that  is, 
with  the  exception  of  the  laying  of  the  steel,  for  the  latter 
work  will  depend  upon  the  possibility  of  securing  steel  rails. 

GOOD   ROADS   ACTIVITIES 

Hon,  Finlay  Macdiarmid,  Minister  of  Public  Works  and 
Labor  for  the  Province  of  Ontario,  recently  introduced  two 
l)ills  in  the  legislature  to  amend  the  Ontario  Highways  Act. 
One  proposes  to  ease  the  limitation  of  expenditure  on  county 
roads,  and  the  other  provides  a  policy  for  applying  the  feder- 
al grant,  approximating  $1,250,000,  which  the  province  ex- 
pects to  receive  for  provincial  highways. 

Hon.  Dr.  King,  Minister  of  Public  Works  for  British 
Columbia,  speaking  in  the  Legislature  recently,  said  that  in 
regard  to  the  construction  of  a  connecting  link  between  the 
roads  of  the  coast  and  the  interior,  a  complete  survey  would 
be  made  to  determine  which  is  the  best  route.  He  intimat- 
ed that  when  this  had  been  done,  substantial  assistance  to- 
wards  the  building  of  the   roads   is   expected   from   the   Do- 
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minion  Government,  and  the  Province  would  probably  be  in 
a  better  position  to  avail  itself  of  this  assistance  than  it  is 
this  year.  Hon.  Dr.  King  defended  the  policy  of  appointing 
district  road  enKinecrs.  This  system,  he  claimed,  increased 
efficiency  and  saved  money.  As  proof  of  this  he  pointed  out 
that  in  1910,  before  the  district  engineers  had  been  appoint- 
ed, the  upkeep  of  7,000  miles  of  roads  and  .5,000  miles  of 
trails  cost  $1,371,794,  vk^hile  last  year  the  expenditure  for  14,- 
000  miles  of  roads  and  8,000  miles  of  trails  was  $1,093,000. 
A  large  and  enthusiastic  delegation  recently  interviewed 
the  Ontario  Government,  requesting  the  construction  of  a 
provincial  highway  from  Toronto  to  Sarnia,  Ont.  The  Trimc 
Minister  in  his  reply  intimated  that  the  Hamilton  to  Windsor 
route  had  virtually  been  decided  upon  for  the  western  portion 
of  the  trans-provincial  highway,  but  that  the  Federal  graiit 
for  road-building  might  enable  the  province  to  enlarge  their 
programme  and  undertake  a  greater  mileage  of  provincial 
highways  than  otherwise  would  have  been  possible.  The 
delegation  represented  the  following  municipalities:  Sarnia. 
Parkhill,  Thedford,  Forest,  Mitchell,  Seaforth,  Clinton,  God- 
erich,  Stratford,  New  Hamburg,  Kitchener,  St.  Mary's, 
Guelph,  Baden,  Georgetown,  Brampton,  .\cton,  Listowel, 
Palmcrston,  Hanover,  and  the  counties  of  Lambton,  Huron, 
Perth,  Wellington,  Waterloo,  Halton,  Peel,  Grey,  Bruce, 
North  Oxford,  North  Middlesex  and  Huron.  The  following 
resolution,  passed  at  a  recent  "Good  Roads"  convention  in 
Stratford,  was  read  by  Mr.  W.  Hay,  M.P.P.:  "That  this  con- 
vention expresses  itself  as  being  strongly  of  the  opinion  that 
the  construction  of  this  provincial  highway  be  undertaken 
immediately,  and  urges  that  the  provincial  government  do  at 
once  proceed  with  this  trunk  line  and  commence  survey 
work  with  a  view  to  the  construction  of  a  feeder  system 
which  would  accommodate  the  territory  north  of  the  propos- 
ed highway  and  east  of  Lake  Huron." 

The  town  council  of  Orillia,  Ont.,  lias  let  paving  con- 
tracts amoimting  to  approximately  $180,000,  which  covers 
work  on  five  of  the  principal  thoroughfares.  The  pavement 
will  be  of  the  bitulithic  type  and  the  Warren  Bituminous 
Paving  Co.,  of  Toronto,  has  the  contract  for  laying  it.  Cur- 
rin  and  Clement,  of  Orillia,  were  awarded  the  contract  for 
the  storm  sewers. 

In  order  that  road  work  may  be  better  and  more  closely 
carried  out  the  Quebec  Provincial  Government  is  working 
on  a  plan  whereby  the  entire  province  would  be  divided  into 
twenty-one  districts  for  road  work,  each  district  to  have  its 
own  residing  engineer.  These  twenty-one  engineers  would 
be  under  the  immediate  jurisdiction  of  a  head  engineer,  with 
headquarters  at  Quebec.  The  appointment  of  these  twenty- 
one  engineers  is  already  being  made,  and  announcement  as 
to  the  formation  and  staff  of  each  district  will  be  forthcoming 
.shortly.  It  is  calculated  each  district  would  comprise  three 
counties.  •    ■ 

Victoria  county,  Ont.,  proposes  to  pave  Queen  Street 
east  to  the  boundary  of  the  city  of  Lindsay  and  Lindsay 
Street  south  to  the  boundary  and  to  resurface  Col'borne 
Street  during  the  coming  season. 

The  council  of  Haldimand  county,Ont.,  has  appropriated 
$100,000  for  road  work.  The  report  of  the  Good  Roads  Com- 
mittee, which  has  been  adopted,  recommends  the  carrying  out 
of  the  following  work:  To  construct  the  road  from  Went- 
worth  county  to  Jarvis  by  contract;  to  complete  the  road 
from  Nelles  Corners  to  Cayuga;  to  construct  two  miles  on 
the  Indian  line  from  Nelles  Corners  to  the  FisherviUe  side- 
road;  to  finish  the  road  from  Nelles  Corners  to  Selkirk;  to 
spend  $7,000  in  gravelling  the  River  road  from  Cayuga  ^o 
Caledonia;  to  spend  from  one  to  two  thousand  dollars  in 
laying  a  foundation  in  a  quicksand  bottom  in  the  road  near 
Bethel  Church,  Canboro',  which  is  to  be  stoned  next  year; 
to    continue    construction    on    the    Rainham    road    to    South 


Cayuga  village.     These  roads,  amounting  in  all   to  23  niili-^. 
to  be  constructed  during  the  year  1919. 

A  by-law  has  been  passed  in  the  Township  oi  t  liarloiu-ii- 
burg.  Glengarry  county,  Ont.,  to  provide  for  permanent  road 
improvement,  and  it  is  expected  that  about  ".'i  miles  of  roads 
will  be  built  this  season.  Work  will  be  commenced  as  soon 
as  conditions  permit.  For  the  purposes  of  the  by-law  the 
township  has  been  divided  into  four  subdivisions,  the  amount 
to  be  expended  being  as  follows:  No.  1,  $43,000;  No.  2  $40,- 
000;   No.  3,  $27,000;   No.  4,  $40,000. 

Welland  county,  Ont.,  has  voted  $175,000  for  road  work 
during  the  coming  season— $100,000  for  the  construction  and 
$75,000  for  repairs.  The  council  has  agreed  to  build  a  mile  of 
concrete  roadway  in  Ridgeway  township,  as  petitioned  for. 
The  road  to  be  built  is  to  be  16  ft.  wide  and  the  township  has 
agreed  to  add  another  14  ft.  to  th'c  right  of  way,  and  is  also 
to  supply  1,000  yards  of  stone  for  the  work.  The  undertak- 
ing is,  of  course,  contingent  upon  the  approval  of  the  De- 
partment of  Highways  and  their  grant  of  40  per  cent.  The 
road  known  as  Dain  Avenue  is  also  to  be  constructed  this 
year  if  the  John  Deere  Co.  contribute  $1,500  and  the  town- 
ship of  Humberstone  $2,500  towards  the  work. 

Contracts  for  eight  miles  of  good  roads  to  cost  $60,000 
and  for  seven  bridges  to  cost  $7,000  have  been  let  by  the 
Toronto  &  York  Highways  Commission.  The  contract  for 
the  macadamizing  of  the  three  remaining  miles  of  the  road 
from  Yonge  Street  to  Unionville,  has  been  awarded  to  R. 
Fisher,  of  Toronto,  at  $24,000.  A.  J.  Jupp,  of  Toronto,  has 
the  contract  for  building  three  miles  of  bituminous-bound 
macadam  north  on  Yonge  Street  from  Armitage  to  Holland 
Landing,  at  a  cost  of  $30,000.  A  macadam  road  will  be  ex- 
tended two  miles  north  of  Woodbridge,  the  contract  going 
to  E.  Dagg,  Toronto,  at  approximately  $16,000.  New  bridges 
will  be  built  at  Schomberg,  Oakridges  and  Vandorf.  costing 
in  all  about  $7,000.  They  will  be  of  concrete.  R.  Black-veil, 
of  Peterboro,  has  the  contract.  The  Commission  has  agreed 
to  supply  oil  at  cost -price  to  any  municipality  requesting  it. 
Road  scraping  has  already  commenced,  and  in  a  few  weeks 
gangs  will  repair  the  damage  of  the  open  winter. 

At  the  meeting  of  the  Associated  Board  of  Trade  of  On-  | 
tario  in  Toronto,  Hon.  Finlay  Macdiarmid,  Minister  of  Pub-  ■ 
lie  Works  and  Highways,  addressed  the  delegates,  making 
reference  to  the  provincial  government's  road  policy,  which 
he  said  would  be  pushed  aggressively  and  without  delay.  It 
was  proposed,  he  said,  to  carry  out  a  most  comprehensive 
programme  this  year  and  the  years  following  until  the  whole 
province  would  be  covered  by  a  system  .of  highways  that 
would  be  second  to  none  on  the  continent.  He  also  made 
reference  to  the  deputation  which  had  petitioned  for  the 
construction  of  a  highway  from  Toronto  to  Sarnia  as  well 
as  from  Hamilton  to  Windsor,  as  part  of  the  transprovincial 
highway  scheme.  While  the  Minister  did  not  commit  him- 
self to  any  definite  statement  as  to  what  action  would  be 
taken,  he  showed  himself  more  or  less  favorable  to  the  pro- 
posal. 


New  Book 

Trautwine— .\  civil  engineer's  hand  book,  published  hy 
the  Trautwine  Company,  257  South  Fourth  Street.  Philadel- 
phia, Pa.  Price  $6.00  net.  This  is  the  twentieth  edition,  re- 
vi-sed,  enlarged  and  brought  up  to  date.  It  contains  1,500 
pages  under  the  following  section  headings:  Mathematics; 
Natural  Phenomena;  Mechanics,  Force  in  Rigid  Bodies; 
Strength  of  Materials;  Hydrostatics;  Hydraulics:  Construc- 
tions, etc.;  Water  Supply;  Test  and  Well  Boring;  Rock  Drills; 
Traction.  Animal  Power;  Trusses;  Bridge  Specifications; 
Suspension  Bridges;  Rivets  and  Riveting;  Railroads;  Mater- 
ials; Concrete;  Costs. 
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_  J    ay^     e»T*»usHio  IBM  can  lay  claim  to  adaptability,  performance,  endurance, 

^^  A  J ^^  ^hm     I   «,#^  ■  '^"^  permanence. 

M^^W%T^*51»      I      %%^^^^^\'W9fM  The  war  has  brought  a  new  field  of  usefulness  to 

■  ■     ll  11  I  C  P^^l*    lAl^m^  1  II    mW  '•'^^   ^^^^ — ^^'P  construction.    While  as  yet  we  have 

^^^^ri*^^  &^    ^^^^Jl  \JL  no   extensive  service   data  upon   which   to   gauge   the 

^^^^    C       «^  •  *      jv     Tk  •  value  of  concrete  as  a  shipbuilding  material,  there  is 

^  ILnQlIlCCrillQ     K.CV1CW"  nevertheless  sufficient  evidence  to  allow  ship  design- 

^ ^ ers  to  consider  its  possibilities  along  this  line.    Per- 

Publislied  Each  Wednesday  by  haps  the  war  has  been  responsible  for  the  development 

uTT/^u   rf^     K/t  xr^l  17  A  TVT    T  TX/ITTT?!^  '^^  concrete  for  ships  to  the  extent  that  it  has  been 

HUCjH   C.    MAl^LiiArN,  L,lMlltlL»  developed  and  no  doubt  an  even  wider  sphere  of  utility 

HUGH  C.  MacLEAN,  Winnipeg,  President.  will   now   be   demonstrated  as   actual   data   under   ser- 

THOMAS  S.  YOUNG,  General  Manager.  vice  conditions  are  gathered. 
HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  Concrete's   versatility,   however,    seemingly   knows 

Telephone  A.  2700  no  bounds,  for  an  announcement  in  the  Contract  Re- 

■ ~~  cord  of  April  9th  contains  an  outline  of  the  most  re- 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  ^.g,,^   exploit   in   the  realm  of  concrete   construction— 

WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  ^he   application   of   concrete   to   the   bodies   of   freight 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  ^..^^g     xhjs  is  surely  an  indication  of  the  universal  ser- 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Buildmg  ^^-^^   ^f   jj^jg   material.    From    the   news    item    referred 

CHICAGO   -   Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  j„^  .^^^  ^^,q^,]^1  j^j^jg^  ^i^.^^  ^^^^  f^^g^  experiment  with  a 

LONDON,  ENG.    -    -    -    -    -    -    -    16  Regent  Street  S.W.  concrete  freight  car  demonstrates   sufficient   practica- 

TiATPc  bility   and   serviceability   to   make  further  tests  valu- 

,  ^          „..„„„„,,„         ,   T-      •        a.-,  nrv  able.     Concrete   freight   cars   will,   of   course,   if   they 
Canada  and   Great   Britain,  $2.00.     U.   S.  and   Foreign,  $3.00.  i-   ui      u  •  <.      ^     j         ^  ^u\.  \- 
^.     ,          .      .„        ,  prove  reliable,  have  important  advantages  that  cannot 
Single  copies  10  cents.  f            •        ■  i      rr  .i  ■     ,    :     ,           .                                    ^-   r 
.^ be  gainsaid,    if  this  latest  venture  proves  as  satisfac- 

Authorized    by    the    Postmaster    General    for    Canada,    for    transmission  tory   aS   the   experiments   WOuld   lead   One   tO    SUppOSC,    it 

"  "Enured":  T/cond  eiass  matter  July  18th,  1914,  at  the  Postoffice  at  certainly  promises  to  be  far-reaching. 

^,   nuflalo.  N.   Y.,  under  the  Act  of  Congress  of  March  3,   1879.  

Vol-  33 April  i6. 19 19 No.  16  Royal    Commission     to     Investigate     Labor 

"  *  T  ''  ^^''"^^  recommended  last  week  by  the  Labor  Corn- 
Editorial  '■'•'        I    niittee  of  the  Commission  on  Reconstruction  and 

Pretoria  Avenue  Lift  Bridge,  Ottawa 35.-.  _|_    Development  of  the  Privy  Council,  of  which  Sena- 

:  Toronto  Industrial  Council 357  ^^^  Gideon  Robertson  is  chairman,  that  a  Royal 

[Sewage  System  for  Essex  Border  Cities 358  Commission  of  seven  persons  be  appointed  at  once  to. 

;  Sprinkler  Devices  for  Building   Protection 303  advise  the  government  on  the  now  all-important  ques- 

Amendments  to  Lien  ,\ct 305  tion  of  the  relation  of  capital  and  labor.  The  object  is  to 

Councils  in  Building  Trade 367  bring  Out  ideas  and  .suggestions  which  may  make  pos- 

Vancouver  Harbor  Changes 308  sible  a  permanent  improvement  in  this   relation,  and 

Present  Status  of  Brick  Pavements 370  to  evolve  means  for  the  methodical  review  of  condi- 

;  Segment  Blocks  for  Drains 372  tions  aflfecting  the  problem,  in  order  that  the  improve- 

Depositing  Concrete  in  Water 374  nient    may    be    maintained    and    continuous    progress 

Mainly  Constructional    377  made  in  the  future. 

The  first  step  which,  it  is  suggested,  will  be  neces- 

rf^i       -.r  ^.,.,  r   /"<  .  sary   for  the   commission   to  take   will   be  to   make   a 

The   Versatility   of   Concrete  g^^vey  of  our  industries  and  classify  them  by  groups 

CONCRETE,  whatever  its  defects  may  be  and  for  the  purpose  of  introducing  industrial  co-operation, 
whatever   criticism   may  be   arraigned   against  The  extent  of  the  organization  now  existing  both  in 
it,  can  certainly  lay  claim  to  versatility.   That  the  ranks  of  the  employees  and  among  the  employers 
a   material   of   construction   of   such   compara-  will  also  be  investigated,  and  the  results  already  ob- 
tively  recent  origin  should  have  reached  to  its  present  tained  by  the  establishment  of  joint  industrial  councils 
stage  of  usefulness  and  reliability  in  so  few  years  is  in  Canada,  Great  Britain  and  the  United  States  care- 
nothing  short  of  phenomenal,  but  it  is  none  the  less  fully  studied. 

remarkable  that  this  sphere  of  usefulness  is  constantly  While  the  varying  conditions  in  the  diflferent  in- 
being  enlarged  and  the  scope  of  its  reliability  broad-  dustries  make  individual  solutions  necessary  to  many 
ened,  until  concrete  bids  fair  to  become  the  construe-  problems,  it  is  felt  that  there  are  basic  principles  and 
tion  material  universal.  The  degree  of  confidence  one  universal  difficulties  which  can  be  broadly  considered 
may  place  in  its  performance  has  increased  steadily  and  dealt  with  by  such  a  commission.  It  is  proposed 
as  it  has  been  demonstrated  that  it  is  capable  of  wide  that  the  final  report  of  this  commission  be  presented 
application  and  adaptability.  Concrete  has  been  for  a  not  later  than  May  15,  1919. 
long  time  now  a  factor  to  be  reckoned  with  when  any 
building  design  was  promoted.  For  submarine  struc- 
tures for  water-retaining  reservoirs  and  dams,  for 
load  carrying  piles,  concrete  has  been  demonstrated  to 
have  virtues  of  proven  worth.  But  its  merits  cannot 
be  confined  to  the  three  or  four  applications  of  major 
prominence ;  there  are  dozens  of  places  where  concrete 


The  latest  report  gives  the  personnel  of  the  com- 
mission as  follows:  Chief  Justice  Mathers,  chairman; 
Senator  White  and  Charles  Harrison,  M.  P.,  represent- 
ing the  public;  Carl  Riordon,  president  of  the  Riordon 
Pulp  &  Paper  Company,  Montreal,  and  T.  Pauze, 
lumberman,    Montreal,    representing    the    employers; 


UrA 


Til 


!•:    C'ONT  k  \(  T    K  I'.CORD 
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'J'oin  Moore,  president  of  the  Trades  and  Labor  Con- 
gress of  Canada,  and  J.  W.  Bruce,  member  of  the  Lab- 
or Appeal  Board,  Toronto,  representing  the  employ- 
ees; Thos.  Bengough,  Toronto,  will  l)e  secretary  of 
the  commission. 


T 


A  Greed  of  Industrial  Relations 

I  lie  following  clauses  are  taken  from  a  creed  ad- 
vanced at  the  Reconstruction  Congress,  held 
in  Atlantic  City  in  December,  and  attended  by 
over  5,000  delegates  from  all  over  the  Contin- 


ent : 


L 


thei 


— "Labor  and  capital  are  partners,  not  enemies ; 
interests  are  common  interests,  not  opposed,  and 
neither  can  attain  the  fullest  measure  of  pros|)erity  at 
the  expense  of  the  other  but  only  in  association  with 
the  other. 

2. — "The  purpose  of  industry  is  cjuite  as  much  to 
advance  social  well-being  as  material  well-being  and 
in  the  ])ursuit  of  that  purjiose  the  interests  of  the  com- 
munity should  be  carefully  considered,  the  well-being 
of  the  employees  as  respects  living  and  working  con- 
ditions should  be  carefully  guarded,  management 
should  be  adequately  recognized,  and  capital  should  be 
justly  compensated,  and  failure  in  any  of  these  particu- 
lars means  loss  to  all. 

3. — "Every  man  is  entitled  to  an  opportunity  to 
earn  a  living,  to  fair  wages,  to  reasonable  hours  of 
work  and  proper  working  conditions,  to  a  decent  home, 
to  the  opjjortunity  to  play,  to  learn,  to  worship,  and  to 
love,  as  well  as  to  toil,  and  the  responsibility  rests  as 
heavily  upon  industry  as  upon  government  or  society 
to  see  that  these  conditions  and  opportunities  prevail. 

4. — "Industry,  efficiency,  and  initiative,  wherever 
found,  should  be  encouraged  and  adequately  rewarded, 
and  indolence,  indifference,  and  restriction  of  produc- 
tion should  be  discountenanced." 


tine  work  of  the  association,  there  are  committees  on 
contracts,  legislation,  labor,  publicity  and  education, 
associated  organizations,  building  codes,  mutual  aid, 
cost  accounting,  ethics,  and  safety.  The  committees 
named  will  conduct  the  i)rofessional  work  of  the  associ- 
ation. General  directions  of  procedure  have  been  for- 
mulated for  each  of  the  seven  subjects  of  the  program. 
Particular  efifort  will  be  made  to  ])ush  the  work  and 
items  1  and  6  of  the  program. 

Better  relations  between  owners  and  contractors 
are  to  be  established  as  follows,  as  the  program  states: 
(1)  By  teaching  owners  that  the  as.sociation  stands  for 
high  ideals  and  that  membershi])  guarantees  the  repu- 
tation of  the  contractor  for  skill,  honesty  and  responsi- 
bility; (2)  by  securing  a  more  universal  ado])tion  of 
the  cost  plus  sliding  scale  fee  contract,  thereby  mak- 
ing the  contractor  a  representative  or  agent  of  the 
owner;  (3)  by  jjersuading  contractors  that  the  inter- 
ests of  their  clients  and  of  the  community  are  identical 
with  their  own,  and  that  a  satisfied  client  is  an  asset 
of  immeasurable  value;  (4)  by  treating  employees 
with  justice  and  liberality  and  by  taking  an  interest  in 
their  welfare.  Specific  measures  recommended  are: 
Reducing  lost  time  of  men,  schooling  foremen,  encour- 
aging apprenticeship,  and  reducing  jurisdictional  dis- 
putes. 

Contractual  relations  will  be  improved  by  urging 
the  ado])tion  of  the  cost  plus  sliding  scale  fee  contract 
where  ])racticable ;  by  insisting  that  full  information 
be  given  when  lumi)-sum  bids  are  required;  by  com- 
])elling  elimination  of  the  usual  clauses  placing  on 
the  contractor  all  unforeseen  risks  and  the  clauses  re- 
(|uiring  the  contractor  to  deliver  a  finished  project  re- 
gardless of  what  the  architect  or  engineer  forgot  to 
specify  or  show,  and  by  studying  and  ])ossibly  working 
out  a  practical  arrangement  for  quantity  surveys. 


Programme    of    the    Associated    General 
Gontractors   of  America 

CONTRACTUAL  relations  are  to  be  improved, 
sound  business  practices  encouraged,  and  con- 
struction interests  co-ordinated  if  the  aims  and 
tasks  determined  upon  by  the  Associated  Gen- 
eral Contractors  of  America  are  accomplished.  Action 
will  be  taken  through  committees  supplied  with  infor- 
mation and  data  collected  by  the  secretary  and  a  force 
of  clerical  assistants  and  special  investigators  to  be 
developed  as  the  need  arises. 

The  program  of  operations,  as  recently  completed 
and  ap])roved  by  the  directors  of  the  as.sociation,  is: 
(1)  To  promote  better  relations  between  owners  and 
their  architects  and  engineers  on  the  one  hand  and  con- 
tractors on  the  other  hand;  (2)  to  improve  and  main- 
tain standards  in  the  conduct  of  work  ;  (3)  to  combat 
unfair  practices;  (4)  to  increase  construction  effic- 
iency; (5)  to  support  contractors  and  contractors'  as- 
sociations in  efforts  to  rectify  conditions  of  an  unsatis- 
factory character;  (6)  to  encourage  those  methods  of 
contracting  for  work  which  relieve  the  contractor  of 
improper  ri.sks;  (7)  to  encourage  sound  business  meth- 
ods tending  to  raise  the  standing  of  contractors  in  the 
business  world. 

Besides  the  committees  having  charge  of  the  rou- 


Toronto  E.  I.  G.  Appoints  Three  Gommittees 

THE  Executive  Committee  of  the  Toronto  branch 
of  the  T''ngineering  Institute  of  Canada  has  ap- 
])ointed  three  sub-conmiittees.  The  first  is  to 
consider  the  ways  and  means  of  finding  employ- 
ment for  disengaged  engineers  and  for  the  advance- 
ment of  others  who  are  seeking  the  same.  This  com- 
mittee had  elected  Mr.  "E.  T.  Wilkie  as  chairman  and 
Mr.  W.  Cross  as  secretary.  It  is  now  vigorously 
organizing  its  investigation  and  hopes  to  present  its 
report  soon. 

The  second  sub-committee  was  appointed  to  con- 
sider the  feasibility  of  drafting  a  scale  of  fees  for  ser- 
vices rendered  by  engineers.  This  ctTmmittee  is  pre- 
sided over  by  Mr.  Frank  Barber  and  the  secretary  is 
Mr.  W.  S.  Harvey.  The  committee  consi.sts  of  some  of 
the  leading  men  in  the  profession. 

The  third  committee  is  considering  the  pro^jlem 
of  grading  the  salaries  of  engineers  according  to  their 
res|)onsibilitics   and   duties  of  office. 

The  Executive  Committee  consider  it  is  due  to  the 
l)ublic  and  to  the  engineers  that  these  matters  should 
l)e  put  upon  a  satisfactory  basis.  It  is  well  known  that 
bureaus  have  been  organized  by  the  trade  and  labor 
unions  and  by  the  governments  but  these  do  not  ade- 
quately provide  for  the  needs  of  professional  engin- 
eers. They  also  deem  that  the  other  subjects  are 
ecpially  impf)rtant  to  the  jjublic  because  competent 
service  merits  reasonable  remuneration. 
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Vetoria  Avenue  Lift  Bridge,  Ottawa 

Two  52yi   ft.    Fixed  Spans  and  a  Central  95  ft.    Electrically 
Operated  Direct  Lift  Span  Giving  30  ft.  Maximum  Clearance 

By  L.  McLaren  Hunter,  A.  M.  Inst.  C.  E.  and  M.  E.'  


\()  provide  the  eastern  district  of  the  city  of  Ot- 
tawa with  a  street  car  service  a  bridge  had  to 
he  built  over  the  Rideau  Canal  at  Pretoria  Ave. 
The  cost  of  this  structure,  which  has  just  been 
["ecently  completed,  was  about  $125,000,  divided  equal- 
between  the  Dominion  government  and  the  city  of 
)ttawa. 

Owing  to  the  unsuitability  of  the  approaches  a  high 

Evel  bridge  could  not  ])e  constructed  economically,  so 

direct  lift  bridge  was  decided  on  as  the  most  suitable 

>r  the  site.     The  bridge  consists  of  a  central  95  ft. 

ift  span  and  two  52  ft.  6  in.  stationary  spans.     The 

turved  wing  walls  and  the  winding  paths  and  roads 

forming  the  a])proaches  to  the  bridge  provide  a  very 

artistic  setting  for  the  structure.     Fig.   1   shows  with 

the  lift  s])an  open  to  permit  traffic  under  the  bridge, 

id  closed  to  allow  traffic  to  proceed  along  the  bridge. 

Twelve-inch  piling  was  driven  in  fifty  foot  lengths 

jr  the  foundation  of  the  piers  and  abutments.    These 

iles  were  tested  to  17  tons  per  pile.    A  1 :3  :5  mixture 

/as  used  for  the  abutments.     The  abutment  walls  are 

feet  wide  at  the  base  and  IS  inches  at  the  top.    Above 

le  waterline  the  abutments  were  faced  with  sandstone 

knd  this  gives  them  a  very  pleasing  ap])earance.      The 

lontract  for  the  jjiers  and  abutments  was  carried  out 

Vy  Mr.  R.  Brewder  of  Ottawa. 

The  roadway  is  44  feet  wide  and  will  carry  a  double 

Itreet  car  track.     'Jlie  sidewalks  on  both  sides  are  6 

Jeet  wide.    The  side  si)ans  are  of  plate  girder  construc- 

ion  but  the  outer  girders  are  encased  in  concrete,  so 

lat  their  appearance  is  that  of  concrete  or  masonry 

^rches ;  they  thus  harmonize  with   the  piers  and   re- 

lining  walls. 

No  Cables  in  Movable  Span 

The  most  interesting  part  of  the  structure  is   the 
lovable  span  and  this  is  particularly  noteworthy,  since 
is  of  a  type  which  has  been  developed  recently  but 

*('ity     luigiiiet-r's    Department,     Ottawa. 


which  has,  nevertheless,  gained  consideration  from 
leading  Canadian  and  United  States  engineers.  This 
type  of  bridge  is  known  as  the  Strauss  direct  lift 
bridge.  In  contrast  to  the  bascule  bridge  which  lifts 
by  rotating  around  one  end  as  the  lid  on  a  box,  the 
direct  lift  bridge  moves  straight  up  and  down  like  an 
elevator,  but  the  Strauss  direct  lift  bridge  is  distin- 
guished from  the  elevator  and  from  other  lift  bridges 
which  have  been  built  in  former  years,  by  the  com- 
])leted  absence  of  cables  or  wire  ropes.  Such  cables 
or  wire  ropes  have  been  for  many  years  the  only  means 
of  bringing  about  a  vertical  movement  and  of  connect- 
ing such  a  structure  with  the  necessary  counter- 
weights, but  experience  has  shown  that  these  cables 
do  not  stand  up  where  they  are  used  out  of  doors  and 
exposed  to  the  action  of  the  elements.  This  bridge 
represents  a  departure  in  this  field,  in  that  it  comprises 
a  system  of  levers  for  the  cables  and  sheaves  and  in 
this  way  brings  about  both  exact  counterbalancing 
and  the  operation  f)f  the  bridge  through  any  height  of 
lift.  In  this  instance,  the  vertical  movement  of  the  lift 
span  is  20  ft.  so  that  when  the  bridge  is  fully  open  it 
affords  a  clear  channel  of  about  80  ft.  in  width  and  of 
30  ft.  clearance.  All  mechanism,  counterweights,  etc., 
are  entirely  hidden  under  the  roadway.  The  bridge  is 
perfectly  balanced  in  every  position. 

The  bridge  is  operated  by  electrical  motors,  and  it 
is  ])ossible  t^^  open  gr  close  it  in  less  than  a  minute. 
The  mechanical  and  electrical  installation  are  fully  up- 
to-date  and  includes  all  the  latest  and  most  modern 
control  and  safety  devices. 

Automatic  Chain  Barriers 
Among  the  latter  are  two  so-called  automatic  chain 
barriers,  one  at  each  end  of  the  bridge,  which,  when  the 
bridge  is  closed,  are  concealed  under  the  roadway,  but 
which  come  into  action  when  the  bridge  is  to  be  raised. 
These  barriers,  which  are  controlled  electrically  from 
the  operator's  house,  have  some  resemblance  to  a  lawn 
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The    Pretoria    Ave.    lift    bridge.    Ottawa,    closed    and    open 
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Deck   plan   of   Pretoria    Ave.    lift   bridge 


tennis  net  stretched  out  over  the  roadway.  The  import- 
ant feature  of  this  particular  gate  or  barrier  is  that,  if 
stuck  by  a  street  car  or  a  fast  moving  automobile,  it 
will  "give,"  that  is,  the  chains  which  form  the  barrier 
will  pay  out  under  a  gradual  increasing  resistance  and 
the  vehicle  will,  therefore,  be  broug'ht  to  a  gradual 
stop  without  injury.  Early  designs  of  safety  gates  for 
draw  bridges  and  railway  crossings  were  either  so 
light  that  they  formed  no  barrier  at  all  and  did  not, 
therefore,  prevent  a  fast  moving  machine  or  the  like 
from  going  into  the  channel,  or  else  they  were  made  so 
strong  and  rigid  that  colliding  with  the  gate  would 
be  about  as  dangerous  as  going  into  the  river.  Not 
until  the  chain  barrier  was  invented  has  the  problem 
been  solved  of  a  protection  gate  which  really  protects. 

The  operator's  house  is  built  on  the  protruding  part 
of  the  northwest  pier  and  is  constructed  of  "bullnosed" 
sandstone  to  match  the  rest  of  the  structure. 

The  roadway  of  the  bridge  is  paved  with  creosoted 
wood  blocks.  These  are  laid  on  2-in.  creosoted  planks, 
with  4-in.  by  6-in.  creosoted  joists  placed  at  12  inch 
centres. 

The  approaches  to  the  bridge  were  laid  out  and 
constructed  by  the  city,  the  Ottawa  Improvement 
Commission  doing  the  ornamentation  work  of  planting 
shrubbery  and  flowers. 

The   designing   of   the   bridge   was    done    by    the 


Strauss  Bascule  Bridge  Co.,  consulting  engineers. 
Chicago,  U.  S.  A.  The  contract  for  the  superstructure 
was  carried  out  by  the  Dominion  Bridge  Company  of 
Ottawa. 

To  Mr.  Robt.  llenham,  the  city's  bridge  engineer, 
must  credit  be  given  for  the  manner  in  which  the  con- 
struction details  were  carried  out  and  especially  the 
counterbalancing  of  the  lift  span  which  worked  to  per- 
fection at  the  first  trial. 

Mr.  F.  C.  Askwith  was  acting  city  engineer  during 
most  of  the  construction  work  and  latterly  Mr.  Andrew 
F.  Macallum,  commissioner  of  works,  had  the  general 
supervision  of  the  work. 


Quebec  Divided  into  Districts 

The  Quebec  Department  of  Roads  is  dividing  the 
province  into  21  districts  with  a  view  to  greater  sup- 
ervision over  the  work  of  road  construction  and  main- 
tenance. Every  district  is  to  be  under  the  jurisdiction 
of  a  resident  engineer  responsible  to  the  chief  engineer 
at  Quebec. 

Grant  Hall,  vice-president  of  the  Canadian  Pacific 
Railway  Company,  has  confirmed  the  report  that  the 
company  would  spend  more  than  $5,000,000  on  recon- 
struction work  in  the  west. 


■KfKM.  SmcT-ar,  Ihma^n  OuTaitu  Omat*  m-  *. 


Left:   Section  showing  abutment  and   fixed  span.      Right:    Section  through  outside   girder 
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Toronto  Industrial  Council 

Constitution  and  Personnel    of    First  Joint 

Building  Trades  Council  in  Canada 

—  Follows  Whitley  Plan 


^O   engender  the   spirit  of  co-operation   between 
employers  and  employees  and  assist  in  solving 
some  of  the  difficult  problems  confronting  the 
industry  a  joint  industrial  council  of  the  building 
rades  has  been  formed  in  Toronto.    The  council  con- 
ists  of  ten  members  and  a  chairman,  whom  the  To- 
5nto  Chapter  of  the  Ontario  Association  of  Architects 
is  been  asked  to  select  from  its  membership.     The 
Rbor  representatives  are:  John  Doggett  (for  the  car- 
enters),  John  Vick  (bricklayers),  W.  Storey  (plumb- 
rs),  D.  A.  Webber  (plasterers),  W.  Varley  (laborers). 
The  representatives  appointed  by  the  employers  are: 
Blake  Jackson,  of  the  Jackson-Lewis  Construction 
^o.,  and  John  V.  Gray,  general  contractors,  represent- 
Jg  the  Toronto  Builders'  Exchange,  Frank  Maxwell, 
3r  the  Toronto  Society  of  Domestic,  Sanitary  &  Heat- 
i>g  Engineers,  Jas.  Phinnemore,  for  the    International 
faster     Painters'     Association,     and     George     Kay 
Df  the  Bennett  &  Wright  Co.)  for  the  Toronto  Section 
the  Ontario  Association  of  Electrical  Contractors  & 
dealers. 

Below  we  print  the  draft  of  the  proposed  consti- 
^tion  which  we  understand  has  been  agreed  upon  sub- 
to  any  changes  that  may  be  found  necessary  as  the 
3rk  of  the  council  proceeds.    The  plan  follows  pretty 
losely  the  well-known  Whitley  plan  which  has  taken 
^ich  a  hold  in  England. 

I  Proposed  Constitution  to  Govern  the  Joint  Industrial 
I  Council  of  the  Toronto  Building  Trades 

B  1.   Name 

I    This  council  will  be  kiK)wn  as  the  Joint  Industrial 
louncil  of  the  Toronto  Building  Trades. 
I  2.  Aims  and  Object 

f    To   harmonize   and    standardize   the   conditions   of 
contracting  and  employment  in  the  Toronto  building 
l^^ades,  and  to  secure  the  largest  possible  measure  -of 
^^Bint  action  between  employers  and  employees,  for  the 
^development  of  industry  as  a  part  of  national  life  and 
for  the  improvement  of  the  conditions  of  all  engaged 
that  industry. 

3.  Membership 
The  council  shall  consist  of  ten  (10)  members  with 

wer  to  add  to  their  numbers.  Representation  shall 
as  follows: 

2  from  Builders'  Exchange. 

1  from  Ontario  Association  of  Electrical  Contract- 
s  and  Dealers. 

1  from  the  Toronto  Society,  Domestic  Sanitary 
d  Heating  Engineers. 

1  from  International  Master  Painters'  Association. 

5  from  Building  Trades  League. 

4.  How  Elected 
Representatives  shall  be  duly  elected  by  their  re- 
spective bodies    (see   clause   three)    and   it   is   further 
provided  that  it  shall  be  optional  for  both  parties  to 
elect  alternatives. 

5.  Chairman  and  Vice-chairman 

The  chairman  shall  be  a  co-opt  member ;  he  .shall 
a  disinterested   per.son,  and   shall  be  elected  by  a 


L 


majority  of  the  council.  There  shall  also  be  two  (2) 
vice-chairmen,  one  to  be  chosen  by  the  employers  and 
one  by  the  employees. 

6.   Secretary-Treasurer 

The  council  shall  be  empowered  to  maintain  a  sec- 
retary-treasurer and  such  other  clerical  staff  as  it  may 
think  fit. 

7.  Term  of  Office 

The  representatives  to  the  council  shall  retire  an- 
nually, and  shall  be  eligible  for  re-appointment  by  their 
respective  bodies.  Casual  vacancies  shall  be  filled  by 
the  association  concerned,  which  shall  appoint  a  mem- 
ber to  sit  until  the  end  of  the  current  year. 

8.  Committees 

The  Joint  Council  may  appoint  committees  from 
time  to  time,  as  may  be  deemed  advisable,  and  such 
committees  shall  report  back  all  matters  referred  to 
them  for  confirmation,  unless  otherwise  determined  by 
the  Joint  Council. 

9.  Co-Opt  Members 

The  council  shall  have  the  power  of  appointing  on 
committees,  or  allowing  committees  to  co-opt,  such 
persons  of  special  knowledge,  not  being  members  of 
the  council,  as  may  serve  the  special  purposes  of  the 
council. 

(a)  The  two  a.ssociations  in  the  council  shall  be 
equally  represented  on  all  committees,  (b)  any  ap- 
pointed co-opt  members  shall  serve  in  consultation  ca- 
pacity only. 

10.  Duty  of  Officers 

(A)  The  chairman  shall  preside  at  all  meetings  of 
the  Joint  Industrial  Council,  and  all  committee  meet- 
ings, and  shall  perform  such  other  duties  as  are  usual 
for  such  an  officer,  provided,  however,  he  shall  have 
no  voting  powers. 

(B)  The  vice-chairmen  shall,  in  order,  perform  the 
duties  of  the  chairman,  in  the  advent  of  his  temporary 
disability,  or  his  absence  from  meetings.  They  shall 
have  voting  powers  by  virtue  of  their  member.ship  in 
the  Joint  Industrial  Council. 

(C)  The  secretary-treasurer  shall  keep  a  record  of 
the  proceedings  of  all  meetings  of  the  Joint  Council, 
receive  all  moneys,  and  render  a  correct  statement  of 
same,  at  each  general  meeting  of  the  council.  He  shall 
perform  such  othtr  duties  as  appertain  to  his  office. 

11.  Meetings 

(A)  The  meetings  of  the  Joint  Council  shall  be  held 
as  often  as  necessary. 

(B)  The  regular  meetings  of  the  Joint  Council  will 
be  held  on  the  first  (1st)  Monday  of  each  month  at  2 
P.  M.  in  the  office  of  the  Dominion  Government  Fair 
Wages  Officer,  or  such  other  place  as  may  be  deter- 
mined by  the  Joint  Council  from  time  to  time. 

(C)  A  special  meeting  of  the  Joint  Council  shall 
be  called  by  the  chairman  within  two  (2)  days  of  the 
receipt  of  a  requisition  from  any  of  the  constituent 
associations.  The  matter  or  matters  to  be  discussed 
at  such  meetings,  shall  be  stated  upon  the  notice,  call- 
ing the  meetings. 

12.  Voting 

The  voting  both  in  council  and  in  committees  shall 
be  by  .show  of  hands  or  otherwise,  as  council  may  de- 
termine.    No  resolution  shall  be  regarded  as  carried 
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unless  it  has  been   ajiprovt'd  by   a   majority  of  those 
present  on  each  side  of  the  council. 

13.  Quorum 

The  (juoruni  stiall  he  three  (3)  members  of  each 
side  of  the  council. 

14.  Finance 

The  expenses  of  the  council  shall  be  met  by  the 
Employers'  A.ssociation  and  the  Huilding  Trades 
League,  in   ecpial  proportion. 

15.  How  Amended 

This  constitution  may  be  amended  by  a  majority 
vote  of  all  the  duly  elected  employee  representatives 
together  with  a  majority  vote  of  all  the  employer  re- 
presentatives. Amendments  must  be  proposed  in  writ- 
ing at  a  regular  meeting,  and  no  vote  shall  be  taken 


thereon  until  the  regular  meeting  following  such  pres- 
entation. No  amendment  shall  be  adopted  that  will 
destroy  or  limit  the  equal  voting  power  of  the  em- 
ployee representative  and  employer  representative  in 
the  Joint  Council. 

16.   Order  of  Business 

(\)  Roll  call. 

(2)  Reading  of  the  minutes  of  the  preceding  meet- 

i'lg- 

(3)  Business  arising  out  of  the  minutes. 

(4)  Secretary-treasurer's  report. 

(5)  Communications  and  accounts. 

(6)  Deferred   or  unfinished  business. 

(7)  New  business. 

(H)  Cjood  of  the  council. 
(9)  Adjournment. 


Sewage  System  for  Essex  Border  Cities 

Intercepting  Sewer  with   Regulating  Chambers  and  Measuring 
Devices  Form    Initial    Portion    of    Comprehensive    Installation 


IN  recent  years  the  cities  located  on  the  boundary 
waters  of  the  United  States  and  Canada  have  had 
to  face  the  possibility  of  providing  a  method  of 
treatment  for  their  sewage  before  its  discharge 
into  the  rivers  or  lakes.  Extensive  investigations  by 
the  International  Joint  Waterways  Commission  have 
pointed  out  the  necessity  and  urgency  of  this, 
if  the  I)oundary  waters  are  to  be  free  from  un- 
sanitary and  objectionable  conditions  and  the  pur- 
ity of  the  waters  is  to  be  maintained.  Although  the 
results  of  the  Joint  Commission's  investigations  have 
been  published,  no  decision  has  been  ])romulgated, 
but  if,  as  seems  likely,  standards  of  maximum  pollu- 
tion are  established,  it  will  be  necessary  for  nearly 
all  the  municipalities  on  the  boundary  waters  to  treat 
their  sewage  before  it  enters  these  waters. 

The  Essex  Border  Utilities  Commission,  repre- 
senting Windsor,  Walkerville,  Ford  City,  Ojibway, 
Sandwich  and  Sandwich  West,  a  group  of  municipali- 
ties on  the  Canadian  side  of  the  Detroit  River  have  lat- 
terly given  serious  consideration  to  the  improvement 
of  their  water-front  facilities  and  to  the  matter  of  sew- 
age dis])osal  and  purification  as  a  nreans  to  this  end. 
The  improvement  of  the  waterfront  of  many  a  city 
is  largely  dependent  on  the  im])rovement  of  the  sew- 
erage system  and  the  Essex  Border  municipalities 
have  recognized  the  fact  that  where  nuisances  do  not 
yet  exist  from  the  discharge  of  raw  sewage  into  the 
adjacent  waters,  foresight  requires  that  sanitary  sewer 
systems  be  designed  with  a  viiew  to  ultimate  inter- 
ception to  remove  olTensive  material  from  the  water- 
fronts. 

The  lissex  Border  Utilities  Commission  engaged 
Morris  Knowles  and  John  M.  Rice  to  study  the  situa- 
tion in  the  municipalities  along  the  Detroit  River,  and 
to  recommend  methods  of  alleviating  the  nuisances 
likely  to  develop  from  the  promiscuous  discharge  of 
sewage  into  the  river  without  treatment.  The  engin- 
eers determined  that  all  four  kinds  of  nuisance  re- 
sulting from  excessive  sewage  pollution — flotation, 
deposition,  putrefaction  and  infection — are  found  in 
the  Detroit  River,  but  their  report  stated  that  they 
could  all  be  abated  without  difficulty  at  a   relatively 


small  cost.    With  regard  to  the  extent  of  the  nuisan- 
ces, the  re])ort  stated  : 

Flotation  Minimized  by  Extending  Sewer  Outlets 

With  the  sewage  of  all  cities  and  towns 
on  both  sides  of  the  Detroit  River  now  being 
disfcharged  into  that  .stream  without  treatment,  float- 
ing solids  a])pear  in  the  neighborhood  of  sewer  out- 
falls, discharging  at  or  above  the  surface  of  the  river, 
and  at  the  bathing  beaches.  Large  floating  solids, 
such  as  might  be  removed  by  coarse  screening,  would, 
of  course,  be  intolerable  on  a  river  .so  largely  used  by 
ferries  and  excursion  boats.  There  is  little  pleasure 
boating  in  small  boats  on  the  river,  on  account  of  the 
swift  current  and  large  commercial  traffic,  but  the 
use  of  the  bathing  beaches  at  Bois  Blanc,  about  six- 
teen miles  below  Windsor,  makes  the  appearance  of 
any  floating  material  objectionable.  This  nui.sancc 
may  be  minimized  by  extending  sewer  outlets  to  the 
I)ottom  of  the  river  in  mid  channel,  where  the  depth 
is  about  40  feet,  and  settling  or  medium  to  fine  screen- 
ing, to  reduce  this  possibility  still  further,  may  reas- 
onably be   re(|uired   at  some   future   time. 

Velocity  Ample  to  Prevent  Deposition 
The  velocity  of  the  Detroit  River  is  normally 
al)out  three  to  four  feet  per  second,  amply  sufficient 
to  prevent  the  deposition  of  solid  particles  in  the  river 
l)ed,  even  though  the  ann)unt  of  sewage  be  enormously 
greater  than  it  is  ever  likely  to  be.  No  f)rovision  is, 
therefore,  necessary  to  avoid  this  nuisance.  The  velo- 
city of  the  river  is  occasionallj-  decreased  and  may 
even  disappear  when  continued  winds  pile  up  the  wa- 
ter of  Lake  l'"rie  at  its  western  end.  This,  however; 
never  lasts  more  than  a  few  hours. 

Putrefaction  Not  Likely  to  Occur 

The  discharge  of  the  Detroit  River  varies  between 
190.000  and  220.000  cubic  feet  per  second,  with  an 
average  of  about  200,000  cubic  feet  per  second.  The 
total  population  discharging  sewage  into  the  river  on 
both  the  American  and  Canadian  sides  is  now  about  j 
872,000,  and  the  most  liberal  assumption  regarding  ' 
growth  cannot  justify  the  ()rediction  of  a  larger  popu- 
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Fi£.    1. — Plar.   and    section   of   east   main   regulating   chamber,    east   sewage    interceptor,    Essex    Border   sewage   system 
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lation  than  1,350,000  in  1930.  The  average  flow  of  the 
river,  therefore,  is  243  cubic  feet  jjer  second  per  1,000 
of  population  now  discharging  sewage  into  the  river, 
and  157  cubic  feet  per  second  per  1,000  of  niaxiniuni 
possible  population  in  1930.  When  these  figures  are 
compared  with  the  seven  cubic  feet  per  second  ])er 
1 ,000  of  population,  upon  which  authorities  seem  reas- 
onably well  agreed  as  the  upper  limit  beyond  which 
nuisance,  due  to  ])utrefaction,  will  ])robably  never 
occur,  a  margin  of  safety  so  large  is  indicated  that  it 
is  apparent  that  oxidation  treatment  of  any  kind  can- 
not be  reasonably  required  at  any  time  in  the  near  fu- 
ture. All  that  is  necessary  in  order  to  secure  the  ad- 
vantage of  the  ample  dilution  afforded  by  the  river 
is  to  discharge  the  sewage  into  deep  water  in  the  chan- 
nel, probably  with  provision  through  multiple  outlets 
for  thorough  dispersion  and  mixing. 

Infection  the  Most  Serious  Trouble 

"The  most  serious  nuisance  caused  by  the  dis- 
charge of  sewage  into  the  Detroit  River  from  the  Es- 
sex Border  district  is  undoubtedly  due  to  the  ])ossi- 
bility  of  the  pathogenic  bacteria  in  the  sewage,  caus- 
ing infection  by  entering  the  water  supplies  of  the 
district  municipalities  and  of  those  located  on  the  river 
below  the  district ;  or  causing  infection  to  bathers  and 
■others  who  may  drink  the  water  in  its  raw  state  with- 
out purification. 

"The  Detroit  River,  forming  one  of  the  boundaries 
between  Canada  and  the  United  States,  is  under  the 
jurisdiction  of  an  International  Joint  Commission.  This 
Commission  has  conducted  a  very  com])lete  investiga- 
tion of  the  Detroit  River,  the  Niagara  River,  and  other 
boundary  waters,  for  the  purpose  of  determining  whe- 
ther the  treaty  obligations  of  the  two  nations  with 
reference  to  the  protection  of  the  purity  of  boundary 
waters  are  being  observed.  The  conclusions  of  the 
engineer  of  the  International  Joint  Commission  were 
that  the  sewage  of  Detroit  might  sometimes  cross 
the  boundary  line  and  endanger  the  water  supplies  of 
the  communities  on  the  Canadian  side.  It  is  not  ap- 
parent from  their  report  that  they  believe  the  sewage 
from  the  Canadian  side  would  cross  to  the  American 
side,  and  with  the  much  smaller  quantity  of  sewage 
delivered  to  the  river  from  the  border  municipalities, 
and  the  direction  and  force  of  the  main  current  of  the 
river,  this  does  not  seem  likely  to  occur  in  the  near 
future.  The  time  may  come,  however,  when  a  much 
larger  amount  of  sewage  will  be  delivered  to  the  river, 
causing  a  degree  of  pollution  sufficient  to  justify  the 
International  Joint  Commission  in  demanding  that 
the  burden  placed  upon  the  river  be  decreased  by 
treatment  of  the  sewage  prior  to  its  discharge. 

Interceptor  and  Settling  Tanks  Recommended 

It  is  concluded  that  the  best  method  of  abating  the 
nuisances,  due  to  flotation,  deposition,  putrefaction 
and  infection  from  the  sewage  of  the  Essex  Border 
municipalities  is  the  collection  of  the  sewage  in  an  in- 
tcrceptf)r  and  its  delivery  to  one  or  more  centrally 
located  points  where  additional  treatment  may  be  ap- 
l)lied  under  proper  supervision.  The  works  to  accom- 
plish this  result  are  planned  to  consist  ultimately  of 
interceptors,  two-storey  settling  tanks,  disinfection 
plants,  detention  basins,  and  multiple  deep-dispersion 
outlets.  Designs  should  be  worked  out  for  this  ulti- 
mate development,  and  all  new  sewerage  construction 
made  to  conform  to  these  designs;  and  all  of  the  pro- 
posed works,  excepting  the  settling  tanks,  should  be 


built  as  soon  as  the  financial  condition  of  the  c(jmmun- 
ity  will  ])ermit.  The  construction  of  the  sedimenta- 
tion works,  however,  should  be  deferred  until  the 
general  policy  for  the  control  of  the  river,  as  a  whole, 
has  been  formulated,  at  which  time  much  more  infor- 
mation will  no  doubt  be  available  regarding  the  pro- 
cess of  activated  sludge,  and  regarding  the  compara- 
tive advantages  and  economy  of  this  process,  fine- 
screening  and  two-storey  tank  treatment. 

This  report  was  accepted  by  the  Essex  Border 
Utilities  Commission,  and  the  first  portion  of  the  in- 
tercepting sewer  was  authorized  to  be  built  by  an 
overwhelming  vote  of  the  i>eoi)le  and  contracts  for 
half  of  the  work  were  let  last  year. 

I  East  Interceptor 

The  east  sewage  interceptor,  the  work  on  which 
is  being  carried  out,  serves  the  municipalities  of  Ford 
City,  Walkerville  and  Windsor  to  Parent  Avenue  in 
Wind.sor.  The  sewage  flows  by  gravity  through  Ford 
City  and  Walkerville  to  a  pumping  station,  whence 
it  is  lifted  to  a  high  level  interceptor,  through 
which  it  flows  by  gravity  to  Parent  Avenue. 

As  Ford  City  had  no  existing  sewerage  system  it 
was  concluded  that  it  would  be  sewered  on  the  sep- 
arate system.  Walkerville  and  Windsor  were  well 
provided  with  a  sewerage  lay-out  on  the  combined 
plan.  The  east  interceptor  was,  therefore,  planned  to 
meet  these  conditions.  A  storm-water  allowance  for 
Walkerville  and  Windsor  takes  care  of  the  first  street 
washing,  thus  reducing  pollution  of  the  river-front 
waters . 

Regulating  chambers  were  provided  at  j)oints 
where  the  outlet  sewers  of  Walkerville  cross  the  east 
interceptor.  These  chambers  divert  the  dry  weather 
flow,  plus  the  storm  water  allowance  into  the  inter- 
ceptor . 

Measuring  chambers,  to  determine  the  actual  sew- 
age flow  from  the  several  municipalities,  are  provided 
for  at  the  dividins:  lines  between  Ford  City  and  Wal- 
kerville and  Walkerville  and  Windsor.  The  inter- 
cepting sewers  were  designed  to  serve  the  estimated 
(1950)  population  of  the  several  municipalities. 

Factors  Governing  Design 

The  factors  taken  into  consideration  to  obtain  the 
maximum  flow  for  the  several  munici])alitics  were  the 
following : 

(1)  Water  consumption — (donic^tic  use.  industrial 
use,  public  use). 

(2)  Ground-water  leakage. 

(3)  Storm-water  allowance. 

(4)  Economic  considerations. 

Factor  No.  3  was  only  considered  for  Walkerville 
and  Windsor,  which  have  a  combined  system  of  j^ew- 
ers.  To  ])rovidc  for  contingencies  which  may  arise 
and  increase  the  sewage  flow,  and  to  avoid  future  ex- 
j)ensive  additional  construction,  it  was  considered  de- 
sirable to  allow  a  liberal  margin  of  safety  over  the 
I)resent  flow  per  capita.  This  is  based  upon  the  fact 
that  capacity  increases  at  a  rate  greater  than  the 
square  of  the  diameter,  whereas  cost  increases  at  a 
much  less  rate.  It  was  considered  that  the  ratio  of 
maximum  to  average  flow  would  vary  for  various 
structures.  A  ratio  of  about  2.5  was  used  for  small 
sewers,  and  this  was  decreased  gradually  to  about  1 .75 
for  interceptors. 

It  was  concluded  that  90  per  cent,  of  the  domestic 
water  consumption,  85  per  cent,  of  the  industrial  use 
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and  50  i)cr  cent,  of  the  public  use  would  he  returned 
as  sewage  flow. 

Infiltration 

The  leakage  or  ground-water  infiltration  through 
joints  was  taken  as  15,000  imperial  gallons  per  day 
per  mile  of  ])ipe  in  clay  soil,  and  25,000  inVperial  gal- 
lons in  sandy  soil,  which,  on  a  basis  of  1.25  miles  of 
sewer  per  1,000  population,  gave  31  imperial  gallons 
per  capita  per  day  for  sandy  soil,  and  19  imperial  gal- 
lons per  capita  per  day  for  clay  soil. 

The  storm-water  allowance  to  apply  only  to  Wal- 
kerxille  and  Windsur  was  taken  as  80  imperial  gallons 


tion  and  assumed  quantities  for  the  several  Essex  bur 
der  municipalities  served  by  the  east  interceptor: 

Municipality 

Ford 

Walkerville 

Windsor    (East,    portion) 
The    maximum    rate    of   350   imperial    gallons    per 
capita  per  day  for  Walkerville  and  Windsor  include 
the  storm-water  allonwance  of  (SO  imperial  gallons  per 
capita  per  day. 

The  function  iif  a  regulating  chamber  is  to  divert 


Estimated 

Max. 

Rate  Assumed 

Population 

in  D 

esifirn  of  Inter- 

(1950) 

cepto 

r  (Imp.  gal.  per 

capita  per  day.) 

1  .■).()(10 

3.50 

11,000 

:)r>o 

14,000 

:i-)0 

Nt>ti  Manho'e  lobf  corirllrdt 
to  Z-3  fiasiji  absvrcorfcrete 


Fig.    3 — plan    and    section    of    Ford    City    measuring    chamber,    cast    sewage    interceptor 


per  capita  per  day,  equivalent  to   .005  inches  of  rain- 
fall run-off  per  hour. 

The  ratio  of  depth  of  flow  to  diameter  of  sewer 
was  taken  as  not  over  .50  for  all  sizes  up  to  24  in. 
and  not  over  .80  for  sizes  24  in.  and  over.  The  min- 
imum velocity  for  maximum  flow  was  taken  as  2.00 
feet  per  second  in  the  Ford  City  section,  and  2.50 
feet  per  second  in  the  Walkerville  and  Windsor  sec- 
tions. 

W—— -- 


the  dry-weather  flow  and  the  first  wash  of  the  rain 
from  the  comliined  sewers  to  the  intercepting  sewers. 

A  considerable  amount  of  study  was  devoted  to 
determine  the  best  suitable  type  of  regulator  to  be 
adopted.  Many  studies  were  prepared  with  different 
types  of  mechanical  apparatus,  and  finally  the  choice 
of  regulator  was  made  from  three  designs  that  had 
met  successfully  all  important  objections  to  other 
types. 

Figs.     1    and    2  illustrate  the  design  of  the  regula- 
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tor  for  the  east  main  sewer,  and  show  in  detail  the 
main  features  of  the  ty])e  of  rejifulator  ado])ted.  The 
regulator  consists  of  a  float  in  a  float  chamber  directly 
connected  to  the  intercepted  sewer.  Two  perpendicu- 
lar bars  and  one  horizontal  bar  from  the  connection 
between  the  float  and  a  float-operated  gate  in  a  gate 
chamber  at  the  end  of  an  o])ening  designed  to  take 
the  dry  weather  flow  ])lus  the  storm  -water  allowance. 

The  float  being  directly  connected  with  the  inter- 
cepted sewer,  as  shown  in  section  H-H,  I""ig  2,  is  actu- 
ated by  the  elevation  of  sewage  in  the  sewer,  and  thus 
opens  and  closes  the  gate  to  discharge  the  desired 
(|uantity  through  the  gate  area.  The  ranges  in  the 
rise  of  float  and  gate  were  calculated  and  the  point 
of  support,  whch  is  adjustable,  for  the  horizontal  bar 
was  determined  to  accommodate  these  changes. 

A  screen  is  provided  between  the  float-chamber 
and  the  sewer  to  avoid  deposits  in  the  chamber.  A 
3  in.  pipe  drain,  with  a  valve  at  the  lower  end,  con- 
nects the  float-cham'ber  to  the  gate-chamber  to  per- 
mit drainage  of  the  float  chamber. 

The  sewage  flovvs  through  the  gate  and  before  it 
goes  to  the  interceptor  it  passes  through  a  removable 
weir  at  the  lower  end  of  the  gate  chamber  and  thence 
through  an  outlet  to  a  man-hole  and  interceptor. 

A  stop  plank  at  the  gate  entrance  and  a  by-pass 
outlet  are  ])rovided  in  case  the  apparatus  has  to  be 
cleaned,  removed  or  repaired. 

A  dam  of  sufficient  height  at  the  lower  end  of  the 
intercepted  sewer  in  the  chamber  diverts  the  dry  wea- 
ther flow  into  the  regulating  chamber. 

Economy  of  construction,  simplicity  of  arrange- 
ment, desirability  of  continuity  of  operation,  and  the 
fact  that  this  type  does  not  depend  on  an  orifice  for 
its  successful  operation,  dictated  its  choice.  This  type 
has  the  added  advantage  that  the  gate  is  regulated 
by  one  float  which  is  directly  connected  to  the  sewer 
to  be  intercepted. 

Measuring  Chambers 

A  system  by  which  sewage  flow  could  be  measured 
accurately  was  necessary,  not  only  to  properly  appor- 
tion annual  charges  to  the  several  municipalities,  but 
also  to  fix  "the  responsibility  in  case  of  future  over- 
charging of  sewers  and  consequent  need  of  further 
extensions. 

It  was  considered  more  satisfactory  to  measure 
the  sewage  where  the  interceptor  cro.s'ses  the  municipal 
boundaries  rather  than  to  attempt  to  measure  the 
flow  from  each  inlet  to  interceptor. 

A  reduced  number  of  meters  was  advantageous 
because  meters  would  require  constant  attention  to 
keep  in  condition  and  give  reliable  data,  and  the  re- 
duction in  number  would  allow  use  of  more  exjjensive 
and  accurate  measuring  api)aratus.  From  the  stand- 
point of  accuracy  and  economical  considerations  Ven- 
turi  meters  were  considered  as  giving  the  most  sati.s- 
factory  results.  Venturi  meters  eliminate  most  of  the 
objection  of  loss  of  head,  which  in  case  of  weirs  would 
be  rather  serious,  as  each  droj)  at  a  weir  would  entail 
dee])ening  the  entire  length  of  sewer  below  the  weir. 

Fig.  3  shows  in  detail  the  arrangement  of  the  Ford 
City  sewage-measuring  chamber.  In  the  design  of 
this  chamber  provision  was  made  for  change  in  meter 
from  a  20  in.  x  6  in.  to  a  20  in.  x  10  in.  meter. 

The  Ford  City  measuring-chamber  is  located  at  a 
point  where  the  intereceptor  crosses  the  municipal 
boundary  between  Ford  City  and  Walkerville.  It  con- 
sists of  a  cleaning-chamber  through  which  the  sewage 


flows  before  it  enters  the  Venturi  tube,  which   is  lo 
cated  in  a  circular  brick  chamber,  above  which  are  a 
register    chamber    and     manhole.      After    the    sewage 
flows  through  the  meter  it  pas.ses  through  a  cleaning 
chamber  and  manhole  to  the  other  end  of  the  inter 
ceptor. 

A  by-]jass  pipe  is  located  along  the  chamber  tn 
divert  the  flow  directly  into  the  lower  cleaning  cham- 
ber. Stop  ]jlanks  are  providecl  at  both  ends  to  oper- 
ate the  by-pass  pipe. 

The  Walkerville  measuring  chamber  is  located  at 
the  lower  end  of  the  west  main  pum])ing  station  abf)Ut 
900  feet  east  of  the  municipal  boundary  between  Wal- 
kerville and  Windsor.  It  consists  of  a  circular  brick 
chand)er  co\'ered  with  a  concrete  slab  and  manhole 
above . 

Cost  Plus  Fee  on  a  Sliding  Scale 

When  the  engineers'  estimate  was  made,  the  unit 
prices  used  were  those  based  on  ])rices  obtaining  in 
December,  1916,  jjIus  a  liberal  allowance  for  conting- 
encies. The  total  estimated  cost  was  $95,200  exclud- 
ing pumping  station  and  appurtenances.  When  bid> 
were  called  on  a  unit-price  basis,  the  unjjrecedented 
cost  of  labor  and  materials  resulted  in  the  reception  of 
very  high  bids,  the  lowest  bid  being  $163,600.  The.se 
were  rejected  and  new  ones  called  for,  on  an  entirely 
new  basis. 

By  this  new  i)lan  the  Commission  agreed  to  pay 
the  amount  estimated  by  the  lowest  reliable  bidder 
on  a  unit-price  bid  plus  a  fee  of  $12,000,  which  will  be 
increased  by  twenty-five  per  cent  of  the  saving  over 
the  estimated  cost  and  decreased  by  ten  per  cent  of 
any  amount  that  the  work  co.sts  more  than  the  agreed 
estimate. 

Bids  were  closed  on  August  22,  191<S,  and  the  con- 
tract awarded  on  an  estimated  cost  by  the  low  bidder 
of  $10S,600,  not  including  the  fee.  Merlo,  Merle  & 
Ray   were   the   successful    tenderers. 

Segmental  Block  For  Larger  Sizes 

Estimates  were  made  on  the  dilTerent  kinds  of  ma- 
teria! used  for  sewer  work  and  it  was  found  more  eco- 
nomical to  use  a  vitrified  segmental  block  for  the  larger 
sizes  and  a  vitrified  sewer  pijje  for  the  smaller  sizes. 
From  Parent  avenue,  Windsor,  to  the  relief  main  sewer  , 
near  Walker  road  in  Walkerville  the  segmental  block, 
furnished  by  the  Toronto  Pottery  Company  of  Toron- 
to, is  being  used  for  the  pipe  which  is  circular  and  33 
inches  in  diameter.     From  Walker  road  to  Drouillard 
road  the  intercejjting  sewer  is  30  inches  in  diameter^ 
built  out  of  the  same  segmental  block.     Easterly  from. 
Drouillard  road,  as  the  amount  of  sewage  to  be  take 
care  of  grows  less,  24.  20,  IX  and  15-in.  vitrified  sew< 
pipe   is  being  used.      It   is   furnished   by   the   Ontarid 
Sewer  Pipe  Company  at  Mimico,  Out.,  and  the  Hamil^ 
ton  &  Toronto  Sewer  Pipe  Company  at  Hamilton,  On| 

The  shaft  and  tunnel  method  of  construction  is  be 
ing  used  with  good  success.  During  October,  tel! 
shafts  were  dug  and  the  tunnel  excavated.  The  laying 
of  the  segmental  blcKk  pi])e  followed  closely  the  open- 
ing up  of  the  tunnel  so  that  there  was  no  danger  of  the 
material  caving  in.  Material  has  consisted  of  a 
stiff  yellow  clay  which  stands  up  very  well  and  re- 
(|uires  very  little  bracing.  The  lower  portion  of  the 
tunnel  enters  the  blue  knifing  clay  which  offers  the 
best  opportunity  for  rapid  and  economical  sewer  work 
in  this  section. 
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Sprinkler    Devices    for    Building    Protection 

Operation  and    Limitations  of  Present  Day  Equipment — Frequent   Inspection 

or  Central  Station  Control  Advisable 

By  F.  C.  Broadfoot* 


TH  ri  earliest  type  of  sprinkler  protection  was  the 
perforated  pipe  system,  in  which  the  piping  was 
placed  close  to  the  ceiling.  Small  holes  were 
])laced  from  3  inches  to  9  inches  apart  on  the 
upper  surface  of  the  pipe  in  such  a  manner  that  the 
water  was  discharged  toward  the  ceiling  at  an  angle 
wlrich  would  wet  the  ceiling  to  advantage,  as  well  as 
properly  cover  the  floor  below.  The  arrangement  of 
the  holes  was  modified  from  time  to  time  but  in  all 
the  different  systems  the  same  trouble  was  encounter- 
ed— corrosion  of  the  holes.  Galvanized  sheet  metal 
iiping  was  tried  but  was  a  failure.  A  device  came  out 
little  later  in  the  form  of  a  non-corrosive  orifice  con- 
listing  of  a  thin  plate  which  was  placed  over  the  out- 
let.    This  was  improved   upon   by   drilling  the   holes 


bustible  cords.  The  cords  were  soon  replaced  by 
fusible  cement  and  later  by  fusible  wire,  but  in  all 
systems  up  to  about  the  middle  of  the  19th  century  the 
fusible  i)arts  were  in  connection  with  the  control  valve 
on  the  riser. 

In  1864  we  find  the  invention  by  Major  Harrison, 
of  the  First  Engineer  London  Volunteers,  of  an  auto- 
matic sprinkler  head  as  well  as  a  complete  sprinkler 
system,  with  all  the  essential  features  of  a  modern  in- 
stallation. This  system  was  not  put  on  the  market 
and  Henry  Parmelee,  of  New  Haven,  is  given  the 
credit  for  inventing  the  first  automatic  sprinkler  head 
to  be  used  extensively.  His  invention  came  out  in 
1874,  and  in  the  following  ten  years  many  heads  of 
widely  different  types  were  thoroughly  tested.     The 


irge  enough  so  that  brass  bushings,  with  orifices  of     more  important  of  these  types  were:  Heads  depending 
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;he  proper  size  could  be  inserted.  Then  came  the  rose 
prinklers  which  were  attached  to  the  pipes  instead  of 
lacing  them  in  the  perforations.  These  consisted  of 
erforated  brass  caps  similar  to  watering  can  nozzles, 
,nd  were  placed  about  ten  feet  apart  in  much  the  same 
ay  as  modern  .sprinklers. 

Valve   Control  Unsatisfactory 

In  these  dift'erent  systems  the  general  scheme  for 

iping  was  the  same.    Starting  at  one  end  of  the  room 

it  was  run  in  parallel  lines  ten  feet  or  less  apart,  be- 

inning  with   M-in.   pipe   and   gradually   enlarging   so 

that  the  distribution  from  all  holes  or  nozzles  would 

e  equal.     These  lines  connected   with   the   feed   ]Mpe 

hich  in  turn  was  enlarged  until  a  riser,  or  upright 

pe  feeding  the  entire  floor  was  reached.     Each  floor 

ad  a  separate  riser  with  a  controlling  valve  which  was 

normally  kept   closed,   only   being    opened    manually 

when   a   fire   was   discovered.     The   location   of   these 

valves,  therefore,  was  a  very  important  feature  and  the 

■act  that  control  valves  were  not  readily  accessible  has 
teen  the  cause  of  many  failures.  Another  undesirable 
eature  of  a  system  of  this  kind  is  that  water  was  mot 
:oncentrated  where  needed  but  would  wet  down  the 
:ntire  floor,  irrespective  of  the  extent  of  the  fire.  This. 
>f  course,  caused  heavy  water  damage,  and  wasted 
water  in  locations  where  no  fire  existed.  Heavy  water 
damage  was  also  caused  by  leaky  valves  or  by  the 
opening  of  the  dontrol  valve  through  error,  but  prob- 
bly  the  most  unsatisfactory  feature  of  all  was  the 
'act  that  the  system  was  not  automatic.  In  many  of 
he  fires  that  occurred  in  the  mills  so  equij^ped,  the 
alves  were  either  forgotten  or  were  not  opened  soon 
enough,  so  that  the  equijiment  failed  to  control  the 
re. 

Automatic  Control 
These  failures  enforced  the  necessity  for  the  inven- 
ion  of  automatic  contrtil,  and  we  find  that  the  first 
utomatic  device  on  record  was  patented  in  England 
in  the  17th  century.  It  consisted  of  a  cask  of  fire  ex- 
tinguishing licjuid  containing  a  pewter  chamber  of  gun- 
powder. 'Phis  was  connected  with  a  sy.stem  of  fuses 
which  ignited,  ex])loding  the  gunpowder  and  scattering 

I  the  solution.     In   1809  another  English   inventor  jjat- 
ented  rose  sprinklers  which   were  controlled  by  com- 
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on  the  burning  of  cords ;  rose  sprinklers  with  sealed 
caps  :  rose  sprinklers  with  valves  inside  ;  sealed  type 
with  turbine  or  slot  distribution  ;  and  valve  sprinklers, 
with  deflectors  and  operating  by  the  fusing  of  .solder. 
The  last  type  is  the  only  one  that  has  stood  the  battle 
and  since  about  1885  there  has  been  much  development 
in  this  type  of  head,  to  the  exclusion  of  all  other  types. 
.According  to  patent  records  in  the  United  States  alone, 
450  patents  have  been  taken  out  since  1872;  yet  there 
are  only  a  dozen  or  so  heads  on  the  approved  list  and 
only  five  or  six  extensively  used. 

Wet   and    Dry   Pipe    Systems 

In  the  ordinary  type  of  sprinkler  equipment  of  to- 
day water  is  maintained  in  the  pipes  under  pressure. 
.\n  equipment  of  this  kind  is  known  as  a  Wet  Pipe 
.system,  but  can  be  installed  only  in  heated  buildings. 
Where  buildings  are  not  sufficiently  heated  to  prevent 
freezing  in  winter  the  Dry  Pi|)e  system  must  be  used. 
This  system  is  one  in  which  there  is  air  under  pres- 
sure, instead  of  water  in  the  pipes. 

Acceptable  water  supplies  may  be  furnished  by 
public  water  works,  gravity  tanks,  air-pressure  tanks 
or  automatic  pumps.  Two  independent  supplies  are 
absolutely  essential  for  the  best  equipment.  This  is 
in  order  that  one  supply  may  always  be  available  in 
case  the  other  is  temporarily  out  of  service,  and  also 
in  order  that  a  primary  supply  of  limited  capacity  or 
light  pressure  may  be  reinforced  by  a  secondary  sup- 
ply. At  least  one  of  the  supplies  must  be  capable  of 
furnishing  water  under  heavy  pressure. 

The  jjublic  water  works  system  should  be  sufficient 
to  give  good  pressure  at  all  hours  to  the  highest  line 
of  s])rinklers,  preferably  not  less  than  25  lbs.  when 
sprinklers  are  open  and  fire  streams  are  playing.  No 
water  supply  for  sprinklers  should  pass  through  a 
meter  or  pressure  regulating  valve,  as  .such  devices  cut 
down  the  flow  of  water.  They  are  also  unreliable  and 
beyond  the  control  of  the  assured. 

Tanks  Must   Give   Sufficient  Pressure 

If  gravity  tanks  are  used  they  should  be  so  placed 
that  the  1)ottom  of  tank  is  not  less  than  25  feet  above 
the  highest  line  of  sprinklers  supplied.  If  pressure 
tanks  are  used,  they  should  be  located  either  on  the 
top  floor  'of  the  building  or  preferably  on  the  root.  The 
tank  must  be  kept  two-thirds  full  of  water  and  an  air- 
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])ies.sure  maintained  over  the  water  of  not  less  than 
75  lbs.  so  as  to  iiisvire  not  less  than  15  lbs.  pressure 
at  the  highest  line  of  heads,  when  all  the  water  has 
lieen  discharged  from  the  tank. 

Fire  pumps  may  Ije  operated  by  steam  or  electric- 
ity, but  the  suction  must  be  from  an  ai^proved  .s^jurce 
and  the  entire  installation  must  be  in  accord  with 
Underwriters'  rules  and  requirements. 

Whatever  the  water  supply  may  be  there  should 
also  be  a  connection  at  the  sidewalk,  which  will  permit 
of  the  direct  attachment  of  fire  engines.  This  is  known 
as  the  Siamese  engine  connection. 

All  equipments  must  be  provided  with  control, 
check  and  drain  valves,  all  of  which  must  be  carefully 
located.  The  supplies  should  be  so  gated  that  they 
will  be  readily  controlled,  and  check  valves  should  be 
])Iaced  so  that  when  water  has  entered  the  system 
from  any  one  source  it  will  be  impossible  to  escape 
through  connections  with  other  sources.  Drain  valves 
must  be  installed  at  each  alarm  or  dry  valve,  in  front 
of  each  flour  control  valve,  and  at  all  low  points  in  the 
system. 

Automac.'c  Alarms 

In  standard  e(|uipmcr.t  there  must  also  be  an  auto- 
matic alarm.  In  a  wet  pipe  system  this  consists  of  a 
device  which  is  installed  in  the  main  sprinkler  riser 
and  is  arranged  to  actuate  some  form  of  alarm  as  soon 
as  water  flows  through  the  system.  These  alarms  arc 
of  two  types :  rotary  grongs,  operated  like  water  wheels, 
by  the  passage  of  water  through  them,  and  electric 
gongs,  operated  by  the  movement  of  a  check  valve  or 
by  the  closing  of  an  electric  circuit  through  the  action 
of  water  pressure  on  a  diaphgram.  Alarm  valves  are 
valuable  for  two  reasons — they  give  an  alarm  when 
sprinklers  open  on  account  of  fire,  thus  acting  as  a  fire 
alarm,  and  they  give  warning  in  case  of  flow  through 
the  system  from  other  causes  such  as  a  broken  pipe, 
opening  sprinkler  head,  etc. 

There  are  two  ])rincipal  types  of  alarm  valves  that 
have  been  successfully  used.  In  one  a  check  valve  is 
placed  in  the  main  water  pipe  and  the  movement  of 
the  clapper  when  water  begins  to  flow,  transmitted 
usually  through  a  packed  stem,  is  used  to  actuate  the 
alarm.  In  the  other  type  a  check  valve  is  also  used 
and  this,  when  in  its  normal  position,  closes  an  outlet 
to  a  small  pipe  running  to  the  alarm  devices.  This  is 
accomplished  by  having  the  small  pipe  run  from  a 
groove  in  the  valve  seat,  a  horn  in  the  water  way  or  an 
auxiliary  valve  outside  the  main  water  way.  Valves 
of  the  former  type  were  used  in  the  early  days  but  few 
are  now  found  in  the  field. 

Joints  Tight  in  Dry-Pipe  System 

A  dry-pipe  system  is  installed  in  a  manner  similar 
to  wet-pipe  .system  except  that  more  care  is  necessary 
in  arranging  all  parts  to  drain  properly  and,  on  account 
of  the  increased  difflculty  of  holding  air  under  pre.s- 
sure,  extra  precaution  should  be  taken  to  make  all 
joints  as  tight  as  possible.  A  dry  valve  is  installed, 
usually  inside  the  building  at  the  lowest  level,  and 
when  the  system  is  in  normal  condition  there  is  no 
water  in  the  pipes  above  this  point. 

This  valve  is  a  device  for  holding  back  the  water 
in  a  s;)rinkler  .system  until  a  fire  occurs  when  it  opens 
automatically,  allowing  the  water  to  flow  into  the 
))ipes.  Air  is  pumped  into  the  pipes  above  the  dry 
valve  and  the  pressure  thus  created  holds  the  valve 
closed.  These  valves  are  always  designed  so  that  a 
moderate  amount  of  air  pressure  will  hold  back  a  much 
heavier  water  pressure.   This  is  done  for  two  reasons : 


first,  because  a  heavy  air  pressure  is  difficult  to  pump 
up  and  hard  to  maintain;  second,  because  the  time 
necessary  to  exhaust  a  heavy  air  pressure  and  the  fan- 
ning effect  on  the  fire  of  the  e.scaping  air  both  act 
against  the  quick  control  of  a  fire. 

.Several  difTerent  tyjjes  of  dry  valves  have  been  in- 
vented, but  those  in  use  to-day  are  of  two  types,  the 
differential  and  the  mechanical.  In  the  differential 
type  there  is  a  double-seated  check  valve,  the  upper  or 
air  seat  being  much  larger  than  the  lower  or  water 
seat.  The  difTerence  in  area  between  these  two  seats 
determines  the  difTerential  or  differnce  in  pressure 
necessary  to  balance  the  valve.  Valves  of  this  type 
are  generally  designed  with  a  differential  of  about  7 
to  1,  that  is,  one  pound  of  air  pressure  on  the  upper 
side  will  just  hold  the  valve  closed  against  seven 
pounds  water  ])ressure  on  the  lower  side. 

Limited  to  400   Heads 

In  the  mechanical  type  the  check  <jn  the  water  side 
is  held  closed  by  a  system  of  levers,  these  being  held 
in  ])lace  by  the  action  of  air  ]>ressure  in  the  pipes.  Here 
there  is  generally  no  fixed  ratio  of  air  and  water  pres- 
sure that  will  hold  the  valve  closed  but  the  valve  is 
designed  to  open  at  a  predetermined  air  pressure 
which,  however,  can  be  somewhat  varied  by  the 
amount  of  pressure  exerted  on  the  adjusting  screw. 

Dry-])ipe  .systems  are  limited  in  size  to  300. or  400 
heads  for  the  reason  that  the  larger  the  system,  the 
larger  the  amount  of  air  to  be  exhausted  and,  there- 
fore, the  longer  the  delay  in  water  reaching  the  head 
which  has  operated. 

As  automatic  sprinkler  protection  is  based  on  the 
princii)Ie  of  discovery  and  cf)ntrolling  a  fire  at  its  ori- 
gin, thus  insuring  minimum  loss  with  a  minimum  use 
of  water,  we  must  have  thorough  protection  in  all 
areas,  quick  and  positive  action  of  the  heads  and  an 
adeciuate  su]jply  of  water  under  sufficient  pressure. 
The  system  nnist  be  thoroughly  ins])ected  at  regular 
intervals,  maintained  efficiently  and  be  under  constant 
su])ervision  of  some  employee  who  is  familiar  with  its 
operation  and  repair,  or  it  must  be  under  central  sta- 
tion supervision. 

Fire  records  show  that  the  value  of  sprinkler  pro- 
tection is  entirely  dependent  upon  effective  mainten- 
ance, as  the  greatest  losses  have  been  due  to  the  sys- 
tem being  inoperative  at  the  critical  moment.  Twenty- 
seven  per  cent  of  the  sprinkler  failures  have  been  due 
to  closed  valves,  25  per  cent  to  unsiirinklered  portions 
and  defective  heads,  10  per  cent  to  defective  water 
sujjplies,  5  per  cent  to  faulty  building  construction.  6 
])er  cent  to  obstructions  to  s()rinklers.  and  the  remain- 
ing 25  per  cent  to  exposures,  conflagration,  explosions, 
and  hazards  due  to  occu])ancies  too  severe  for  the 
average  sprinkler  equipment,  etc. 

Frequent  Inspection  Eessential 
This  list  slmws  plainly  the  |)ojnts  which  require 
particular  attention,  both  in  the  maintenance  and  in- 
spection of  the  sprinkler  equipment.  Regular  inspec- 
tions, i^refcrably  at  weekly  intervals,  of  all  the  vital 
parts  should  be  made  by  the  property  owner,  and  in- 
surance inspectors  make  their  rounds  three  or  four 
times  a  year.  A  device  may  remain  out  of  order  for 
three  or  four  months  if  the  assured  were  to  depend 
u|)on  supervision  by  the  insurance  companies,  and  it 
could  be  out  of  commission  for  the  greater  part  of  a 
week  if  de])ending  upon  weekly  inspection  by  the  prop- 
erty owner.  This  difficulty  is  overcome  to  a  large  ex- 
tent by  haviug  the  watchman  make  rounds  of  the  en- 
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I  tire  equipment  each  night  or  by  having  the  central 
station  supervisory  service.  In  this  service  electrical 
devices  are  attched  to  every  vital  part  of  the  system 
and  whenever  abnormal  conditions  are  indicated  sig- 
nals are  transmitted  to  the  central  station  and  the 
trouble  is  immediately  investigated. 

Amendments    to    Lien    Act 

Proposed  Changes  in  Ontario  Lien  Law  Not 

Considered  in  View  of  New  Bill  Being 

Brought  in  Next  Session 

DURING  the  present  session  of  the  Ontario  Leg- 
'  islature,  Mr.  Joseph  Russell,  M.  P.  P.  for  East 
Toronto,  who  is  a  member  of  the  Toronto 
Builders'  Exchange,  introduced  a  bill,  entitled 
"An  Act  to  Amend  the  Mechanics'  and  Wage  Earners' 
Lien  Act."  This  bill  did  not  pass  the  committee  stage, 
as,  owing  to  the  fact  that  the  original  Lien  Act  has 
been  amended  and  changed  so  often  as  to  be  scarcely 
recognizable,  it  was  considered  advisable  to  leave  the 
matter  over  till  the  next  session  and  bring  in  an  en- 
tirely new  bill.  Accordingly,  on  the  suggestion  of 
Hon.  T.  W.  McGarry,  provincial  treasurer,  a  commis- 
sion is  to  be  appointed  at  the  present  session  which 
will  deal  with  the  question  in  the  interval  and  will 
meet  with  representatives  of  the  Provincial  Builders' 
and  Supply  Association,  the  architects,  the  labor  or- 
ganizations and  the  loan  companies,  in  order  that  a 
measure  that  will  be  mutually  satisfactory  may  be 
drawn  up. 

It  now  looks  as  if  we  have  an  opportunity  to  fix  up 
this  very  contentious  law  once  and  for  all.  It  is  im- 
portant, however,  that  during  the  intervening  months 
the  viewpoint  of  every  corner  of  the  province  should 
be  heard.  With  this  in  mind  we  invite  discussions 
on  the  present  Lien  Law  and  suggestions  as  to  the 
final  form  it  should  take.  Mr.  W.  E.  Dillon,  past- 
president  of  the  Toronto  Builders'  Exchange,  and  Mr. 
H.  Elgie,  president  of  the  Provincial  Builders'  &  Sup- 
ply Association,  have  been  particularly  active  in  con- 
nection with  the  present  Act  and  would  also  be  glad 
to  receive  communications  from  contractors  or  other 
interested  i)arties. 

Tt  may  seem  at  first  sight  that  there  is  no  need  for 
haste  in  this  matter,  but  let  us  not  forget  that  it  is  a 
question  about  which  there  are  many  and  varied  opin- 
ions and  it  will  take  some  time  to  correlate  all  of  the 
contending  interests  into  one  harmonious,  workable 
Act.  Prompt  action  is  urged,  therefore,  so  that  the 
work  of  the  government  commission  and  of  the  inter- 
ested representatives  may  be  pushed  forward  with  all 
possible  speed  to  a  successful  issue. 

As  a  basis  of  discussion  we  reprint  below  the  draft 
of  the  amendment  proposed  in  the  bill  introduced  by 
Mr.  Russell : 

AN  ACT  TO  AMEND  THE  MECHANICS'  AND 
WAGE  EARNERS'  LIEN  ACT 

His  Majesty,  by  and  with  the  advice  and  consent 
of  the  Legislative  Assembly  of  the  Province  of  On- 
tario, enacts  as  follows : 

1.  Subsection  c  of  Section  2  of  The  Mechanics'  and 
Wage  Earners'  Lien  Act,  is  hereby  amended  by  strik- 
ing out  all  the  words  after  the  word  "Furnished"  in 
the  sixth  line  thereof,  down  to  and  including  the 
tenth  line  thereof  and  substituting  therefor  the  follow- 


ing words,  "with  whose  knowledge  by  himself  or  his 
agent." 

2.  Section  6  of  the  said  Act  as  amended  is  further 
amended  by  adding  thereto  after  the  word  "of,"  in  the 
fourth  line  thereof,  the  words,  "or  who  actually  manu- 
factures." 

3.  Subsection  1  of  section  12  of  the  said  Act  is 
amended  by  striking  out  the  word  "twenty"  in  the 
seventh  line  thereof,  and  substituting  the  words 
"thirty-three  and  one-third." 

4.  Subsection  2  of  section  12  of  the  said  Act  is 
repealed  and  the  following  substituted  therefor: 

"(2)  Where  it  is  established  to  the  satisfaction  of 
the  judge  or  other  officer  trying  the  action  that  the 
owner,  by  himself  or  his  agent,  knew  or  ought  to  have 
known  that  the  contract  price  was  inadequate,  the 
amount  to  be  deducted  under  the  preceding  subsection 
and  in  the  respect  of  which  the  person  primarily  liable 
shall  be  liable  to  the  lien  holders,  shall  be  calculated 
upon  the  actual  value  of  the  work,  service  or  materials 
actually  performed  or  furnished." 

5.  Subsection  4  of  section  12  of  the  said  Act  is 
amended  by  striking  out  the  words  and  figures  thereof 
u])  to  and  including  $15,000.00,  in  the  third  line  there- 
of, and  substituting  therefor  the  following: 

"all  i)ayments  up  to  sixty-six  and  two-thirds  per 
cent." 

6.  Subsection  1  of  section  14  of  the  said  Act  is  re- 
pealed and  the  following  substituted  therefor : 

"1.  The  lien  shall  have  priority  over  all  judgments, 
executions,  assignments,  attachments,  garnishments, 
or  receiving  orders,  recovered,  issued  or  made,  and 
over  all  payments  made  on  or  on  account  of  any  mort- 
gage or  conveyance,  after  the  commencement  of  the 
work  or  service,  or  after  the  first  materials  were  placed 
or  furnished." 

7.  Section  14  of  the  said  Act  is  amended  hy  adding 
thereto  the  following  subsections: 

"(2a)  Where  there  is  an  agreement  for  the  pur- 
chase of  land  and  the  purchase  money  or  part  thereof 
remains  unpaid,  any  lien-claimant  may  require  that  an 
enquiry  be  had  and  a  finding  made  in  the  action  as  to 
the  true  value  of  the  lands  afifected  by  the  said  agree- 
ment at  the  time  of  the  sale  thereof  and  as  to  the 
amount  unpaid  on  such  true  value  as  so  found  at  the 
date  of  the  attachment  of  the  first  lien ;  and  the  seller 
shall  not  be  deemed  a  mortgagee  for  any  sum  in  excess 
of  the  amount  so  found  to  be  remaining  unpaid  upon 
such  true  value. 

(2b)  Where  there  is  an  agreement  for  the  purchase 
of  land  under  which  the  purchaser  is  required  to  erect 
or  construct  any  building  upon  the  land  therein  re- 
ferred to,  the  seller  shall,  for  the  purposes  of  this  Act, 
be  deemed  an  owner  as  defined  in  section  2  of  this  Act. 

(2c)  Where  the  property  in  respect  of  any  interest 
in  which  a  right  of  lien  exists  is  subject  to  an  agree- 
ment for  sale,  or  is  under  lease,  and  the  purchaser's  or 
lessee's  rights  in  respect  thereto  are  abandoned  or  for- 
feited, any  lien  holder  on  written  notice  to  the  vendor 
or  lessor,  within  thirty  days  after  the  lien  holder  shall 
have  received  actual  notice  of  such  abandonment  or 
forfeiture,  may  become  subrogated  to  the  rights  of 
such  purchaser  or  lessee  without  prejudice  to  his 
rights  under  subsection  2a  of  this  section  and  the 
person  so  subrogated  shall  have  sixty  days  within 
which  to  make  any  payments  or  perform  any  coven- 
ants or  conditions  which  are  in  default  under  the  agree- 
nient  of  sale  or  lease  as  the  case  may  be. 

8.  Subsection  1  of  section  15  of  the  said  Act  is 
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ameiuled  by  strikinjf  out  the  words  "twenty  per  cent, 
or  fifteen  per  cent,  as  the  case  may  be,"  in  lines  four 
and  five  thereof,  and  substituting  therefor  the  wording 
"percentage." 

9.  Subsection  4  of  section  15  of  the  Act  is  amend- 
ed by  strikinj?  out  the  words  "wage  earner"  in  line 
three  thereof,  and  substituting  therefor  the  word  "per- 
son." 

10.  Subsection  2  of  section  22  of  the  Mechanics' 
and  Wage  Earners'  Lien  Act  is  amended  by  adding 
after  the  word  "materials"  in  the  first  line  thereof  the 
words,  "in  case  not  otherwise  provided  for." 

11.  Section  22  of  the  said  Act  is  amended  by  add- 
ing thereto  the  following  sub-sections: 

(6)  If,  within  the  time  mentioned  in  sub-section  1, 
a  .sub-contractor  has  given  to  the  owner  or,  in  the  case 
of  a  contract  which  is  under  the  supervision  of  an 
architect,  engineer  or  other  person  upon  whose  certifi- 
cate payments  are  to  be  made,  to  such  architect,  en- 
gineer or  other  person,  notice  in  writing  of  the  sum 
owing  to  such  sub-contractor  by  the  owner  or  contract- 
or, as  the  case  may  be,  the  claim  for  a  lien  for  such 
sum  by  such  sub-contractor  may  be  registered  within 
seven  months  after  the  time  mentioned  in  subsection 
1. 

(7)  If,  within  the  time  mentioned  in  sub-section  2, 
any  person  who  furnishes  or  places  any  materials,  has 
given  to  the  owner,  or  in  the  case  of  a  contract  which 
is  under  the  supervision  of  an  architect,  engineer  or 
other  person  on  who.>;e  certificate  payments  are  to  be 
made,  to  such  architect,  engineer  or  other  person,  no- 
tice in  writing  of  the  .sum  owing  to  such  person  by  the 
owner  or  by  the  contractor  or  by  a  sub-contractor,  as 
the  case  may  be,  the  claim  for  a  lien  for  such  sum  by 
such  person  may  be  registered  within  seven  months 
after  the  time  mentioned  in  sub-section  2. 


Organization    Scheme    for   Construction    In- 
dustries Meeting  With  Approval 

THE  scheme  for  the  organization  of  the  building 
and  construction  industries  suggested  by  Mr. 
H.  Elgie,  president  of  the  Provincial  Builders' 
and  Supply  Association,  and  pu'blished  in  the 
Contract  Record  of  April  9th,  is  exciting  favorable 
comment  from  the  various  exchanges  throughout  On- 
tario and  is  attracting  especial  interest  in  those  towns 
where  the  builders  and  contractors  have  not  locally 
organized.  The  building  and  construction  industries 
are  capable  of  vast  development  and  it  is  gratifying 
to  know  that  a  feasible  line  of  action  is  meeting  with 
favorable  response  and  creating  enthusiasm  among 
the  contractors  and  supjjly  men  of  the  jjrovince  of  On- 
tario. As  indicative  of  the  reception  that  Mr.  Elgie's 
organization  scheme  has  attracted,  we  publish  a  let- 
ter from  Sarnia,  Ont.,  in  which  will  be  noted  the  ef- 
forts of  the  Sarnia  Builders'  Exchange  to  extend  their 
scope  and  enlarge  the  usefulness: 

Sarnia,  Ont.,  April  5th,  1919. 
Mr.  H.  Elgie. 

Dear  Sir: — Replying  to  your  circular  letter  re  or- 
ganization of  the  builders  and  supply  men  of  our  city. 

I  might  say  we  have  made  every  effort  to  improve 
conditions  and  I  believe  that  we  can  say  that  our  ef- 
forts have  not  been  in  vain,  and  I  will  not  be  satisfied 
until  every  builder  of  the  city  is  a  member  of  the  Sar- 
nia Builders'  Exchange.  As  a  further  indication  of 
our  effort  to  try  and  interest  more  of  the  contractors, 
we  are  inviting  Mr.  T.  R.  Wright  and  Mr.  E.  R.  Den- 


nis, of  Ixndon,  t(i  give  us  a  talk  on  .A))ril  18th  on  the 
advantages  of  organization  in  the  building  interests. 

I^enciose  a  clip])ing  from  a  local  paper  and  you  will 
.note  that  the  local  exchange  is  alive  to  the  interests 
of  the  community,  among  the  outside  men  ap])ointed 
by  the  Board  of  Education  in  the  interests  of  indu.strial 
education  appearing  the  name  of  Thos.  (irace  as  chair- 
man. He  is  a  live  member  of  the  local  exchange.  At 
our  meeting  last  night  we  appointed  five  memfbers  as 
a  committee  to  confer  with  the  city  council  in  the  mat- 
ter of  framing  the  new  city  building  by-law,  with  in- 
structions to  suggest  to  the  city  officials  the  neces.sary 
(|ualifications  of  the  inspector. 

In  the  past  we  have  used  the  Board  of  Trade  rooms 
for  our  meetings,  but  we  feel  that  we  should  have 
quarters  of  our  own  and  on  the  first  of  May  we  take 
possession  of  a  room  on  Front  Street  that  will  be 
open  to  the  members  and  their  friends  at  all  hours. 

In  your  sketch  plan  of  organization  you  have  omit- 
ted the  name  of  Sarnia,  and  while  we  have  only  seven- 
teen members  we  wish  it  understood  that  we  are  a  live 
bunch  and  at  our  meetings  have  75  per  cent,  of  our 
membership  taking  active  interest  in  the  affairs  of  the 
community. 

We  are  pleased  to  hear  from  you  at  any  time  re- 
garding anything  of  iiiterest  in  the  building  line. 

Yours  respectfully, 

Norri.s  E.  (jibb. 

In  handing  the  Contract  Record  this  letter,  Mr. 
Elgie  commended  Sarnia  for  its  effors.  "Well  done, 
Sarnia,"  he  said,  "but  there  are  other  cities  and  towns 
of  Ontario  that  can  accomi)lish  what  Sarnia  has.  They 
should  get  a  line  on  Mr.  Wright  and  Mr.  Dennis,  of 
London,  if  possible,  for  they  are  a  good  team,  but  if 
they  cannot  come,  we  shall  be  pleased  to  send  some  one 
from  Toronto." 

The  Sarnia  Builders'  Exchange  has  l)een  interest- 
ing itself  in  the  establishment  of  an  industrial  and 
technical  school  in  connection  with  the  Collegiate  In- 
stitute and  recently  memorialized  the  Board  of  Edu- 
cation to  that  effect.  It  is  expected  that  several  other 
organizations  in  the  city  will  co-operate  with  the 
Builders'  ["Exchange  in  this  matter.  That  the  Board 
recognized  the  value  of  the  efforts  of  the  Builders' 
Exchange  is  evident  in  their  aj^pointment  of  Mr.  Thos. 
Grace,  a  member  of  the  Exchange,  as  chairman  of  a 
committee  of  four  api>ointed  to  take  technical  educa- 
tional matters  in  charge.  No  definite  steps  have  been 
taken  as  yet  toward  the  api)ointment  of  an  architect 
for  a  new  collegiate  institute  and  technical  school,  but 
the  matter  has  been  left  in  the  hands  of  this  commit- 
tee, who  will  investigate  the  standing  of  any  archi- 
tects that  may  be  suggested  and  take  the  necessary 
steps  to  get  the  matter  .started  at  the  earliest  possible 
date. 


With  a  view  to  the  extension  of  technical  educa- 
tion in  Ontario,  the  Honorable  Dr.  Cody,  Minister  of 
Education,  has  appointed  Messrs.  H.  P.  Cavin,  B.A., 
principal  of  the  Windsor  Collegiate  Institute  and 
Technical  Schools,  and  K.  S.  MacLachlan.  of  the  Im- 
perial Munitions  Board,  to  the  staff  of  the  director  of 
technical  education.  Their  duty  will  be  to  study  the 
general  technical  educational  requirements  of  the  em- 
ployees in  important  industries  and  trades  and  to  make 
constructive  recommendations  regarding  the  organiza- 
tion of  education  to  provide  better  trained  workers  for 
these  trades. 
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Councils  in  Building  Trades 

Montreal  Builders  and  Contractors  Hear  Opinions 
on  Establishment  of  Joint  Industrial  Councils 


THE  jiubject  of  advisory  councils  of  employers 
and  employees  in  the  building  trades  was  dealt 
with  by  Senator  G.  D.  Robertson,  Minister  of 
Labor,  and  Mr.  Wills  Maclachlan,  vice  chair- 
man of  the  Labor  Sub-Committee  of  the  Cabinet,  at 
an  informal  smoker  of  the  Association  of  Montreal 
Building  &  Construction  Industries  held  at  the  Wind- 
sor Hotel,  Montreal,  on  April  7th.  Mr.  John  Quinlan 
presided  at  the  meeting. 

The  Minister  of  Labor  discussed  the  subject  in  an 
exhaustive  manner.  First  of  all  he  referred  to  the  in- 
dustrial unrest  throughout  the  world,  and  said  that 
Canada  was  not  torn  to  such  an  extent  as  other  coun- 
tries, but  the  unrest  was  sufficiently  prevalent  to  war- 
rant .-erious  attention.  Why,  he  asked,  did  it  exist? 
For  three  or  four  years  everbody  had  been  employed, 
and  yet  there  never  was  such  unrest  in  the  labor  world 
as  at  present.  He  desired  to  exjilain  what,  in  his  view, 
actuated  this  unrest,  and  what  was  the  state  of  mind  of 
many  workpeople  of  Canada.  It  was  not  a  state  of 
mind  peculiar  to  working  people  alone,  because  all 
peo|)le  were  viewing  afifairs  in  cpiite  a  different  light 
since  the  war  began.  The  working  people  of  Canada 
had  suffered  more  acutely  during  the  war  period  than 
other  classes,  and  the  sacrifices  they  had  made  were 
greater  to  them  than  if  they  had  been  better  situated 
so  far  as  worldly  goods  were  concerned.  Fifty-five 
per  cent,  of  Canada's  armies  were  made  up  of  wage- 
earners  and  they  would  ap])reciate  that  the  sacrifices 
of  those  who  went  to  the  front  were  greater  than  those 
who  left  their  families  Comfortably  ])rovided  for.  The 
men  were  now  coming  back,  and  in  the  main  were 
Hot  com])laining,  although  he  confessed  that  there 
were  those  who  were  making  their  voices  heard  in  re- 
gard to  what  they  believed  were  grievances. 

Industrial  Relations  Have  Changed 

The  relations  between  ca])ital  and  labor  had  grad- 
ually undergone  a  change  during  the  past  twenty-five 
years.  The  evolution  was  so  slow,  however,  that  few 
had  realized  the  change  that  was  taking  place.  There 
were  not  in  those  days  the  large  aggregations  of  capi- 
tal invested  in  particular  industries  that  were  found 
today.  lun])loyers  in  almost  every  case  were  in  daily 
contact  with  their  employees ;  but  with  the  growth  of 
trade  and  the  aggregation  of  capital,  a  change  had 
taken  place  under  which  the  workmen  now  had  no  in- 
dividual contact  with  the  employers,  and  in  some  cases 
did  not  even  know  were  were  the  proprietors  of  the  in- 
dustry. Realizing  that  the  standard  of  living  was  not 
sufficiently  high,  the  ■  Canadian  workmen  gradually 
began  to  organize  themselves  into  groups  commonly 
called  unions,  in  order  to  deal  with  the  employers. 
These  unions  had  been  largely  recognized  by  employ- 
ers, and  they  now  had  meetings  with  the  employers 
to  make  arrangements,  which  were  generally  called 
collective  bargaining.  This  was  the  prevailing  condi- 
tion until  the  war  broke  out.  Up  to  that  date  not 
more  than  25  ])er  cent  of  the  workmen  were  organized. 

Adequate   Pay 

Having  pointed  out  that  the  rise  in  wages  had  not 

kept  pace  with  the  advance  in  the  cost  of  living,  the 

Minister  of  Labor  stated  that  today  the  workman  felt 


he  should  receive  more  recognition,  and  should  be  ade- 
quately paid,  so  that  he  might  live  with  the  same  de- 
gree of  comfort  that  he  enjoyed  in  pre-war  days.  He 
was  also  convinced  that  he  was  worth  more  than  he 
tliought  he  was  worth  in  the  pre-war  days.  There  had 
come  a  feeling  of  self-confidence  that  did  not  exist  in 
tho.se  days,  which  was  due  to  the  loyalty,  service  and 
sacrifice  that  the  working  men  of  North  America  had 
shown  during  the  struggle.  Both  the  armies  of  North 
America  and  Europe  were  chiefly  composed  of  work- 
men, yet  they  represented  only  a  small  ])roportion  of 
the  wealth  that  they  fought  to  save,  and  did  save. 
Many  of  them  were  taking  the  view  that  the  progress 
of  the  past  had  been  too  gradual  and  too  slow,  and  that 
it  was  no  incumbent  upon  them  to  be  more  militant. 
In  some  countries  that  spirit  had  grown  so  that  it  had 
become  a  menace  to  society.  Happily,  this  was  not 
the  case  in  Canada,  and  he  did  not  believe  that  it  would 
be  so.  This  was  a  democratic  country,  and  a  great  ma- 
jority of  the  people  were  financially  interested  in  the 
country.  But  it  behooved  all  business  men  and  em- 
ployers of  labor  to  give  heed  to  the  changing  times, 
and  to  realize  that  this  spirit  would  continue  to  grow 
among  working  men  until  they  were  convinced  that 
they  were  being  fairly  treated. 

Co-operation   Essential 

The  Minister  of  Labor  then  referred  to  recent  labor 
trouljles  in  England,  where  it  was  only  by  the  adop- 
tion of  unusual  methods  that  serious  labor  disaster 
had  been  averted.  He  hoped  that  in  Canada  employers 
and  employees  would  profit  by  what  had  been  done  in 
the  Old  Country.  If  Canada  was  to  prosper  and  de- 
velop industrially,  there  must  be  a  maximum  of  effic- 
iency displayed,  not  only  by  employers,  but  by  em- 
ployees. It  was  unfortunately  true  that  too  many  men 
had  sought  to  see  how  little  they  could  do  for  their 
day's  pay  rather  than  endeavor  to  give  'honest  service 
for  reasonable  compensation.  Senator  Robertson  ad- 
vocated a  spirit  of  co-operation  between  workmen  and 
employers  as  likely  to  luring  about  greater  profit  and 
satisfaction  to  both.  Probably  the  building  trades  were 
not  situated  in  quite  the  same  way  as  some  others,  as 
here  the  employers  were  in  daily  contact  with  many 
of  the  workmen,  and  had  not  lost  that  personal  contact 
to  which  he  had  previously  referred.  Even  in  the 
building  trade  he  thought  probably  it  was  true  that 
if  the  workmen  felt  the  spirit  of  loyalty  and  co-opera- 
tion and  desired  to  do  the  best  for  the  employer,  their 
services  would  be  more  ]5rofitable  to  the  employers  if 
the  latter  would  meet  the  requests  for  better  compen- 
sation, so  that  the  workers  could  enjoy  a  higher  stand- 
ard of  living.  He  insisted  upon  the  importance  of  in- 
culcating the  spirit  of  co-operation  in  all   industry. 

Having  briefly  touched  on  the  American  revolution, 
and  the  Civil  War,  the  Senator  said  that  in  Canada 
we  prided  ourselves  upon  being  a  democratic  country ; 
but  he  asked  whether  it  was  not  also  desirable  that 
where  large  capita!  was  invested  in  a  particular  indust- 
ry which  was  helpless  to  produce  profit  without  the 
assistance  and  co-operation  of  the  necessary  labor,  the 
advisability  of  that  labor  being  consulted  in  the  opera- 
tion and  management  of  the  industry,  so  far  as  the 
interests  of  employer  and  employees  were  mutually 
concerned,  should  also  be  considered.  He  did  not 
mean  to  suggest  that  workmen  should  have  any  voice 
in  the  spending  of  that  capital  or  control  of  the  money 
invested.  Men  were  offering  their  services  for  a  price, 
and  the  suggestion  was  that  in  the  past  .ney  had  not 
been  consulted  about  that  price,  or  even  the  conditions 
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of  their  services,  'riiercfore,  the  spirit  of  unreal,  and 
the  feeling  that  the  employer  was  not  the  friend  hut 
rather  the  enemy  of  the  workmen  had  p^rown  up  nntil 
employers  and  employees  were  organizinjj  against 
each  other  in  the  same  way  that  nations  had  been 
organized  against  each  other. 

Many  Industries  Have  Taken  Action 

During  the  last  three  years  organized  labor  had  in- 
creased its  membership  three  fold.  The  thought 
that  was  prevalent  in  the  minds  of  many  employers 
and  of  thousands  of  workmen  was,  why  should  this 
process  go  on,  and  why  should  the  situation  become 
more  acute  ?  Why  should  there  not  be  a  spirit  of  co- 
operation and  ar1)itration  to  settle  differences  rather 
than  to  foster  a  s])irit  of  antagonism?  It  was  most  im- 
portant to  Canada,  if  we  are  going  to  carry  on  and  ])ay 
ottr  war  burdens  that  every  business  activity  should 
be  actuated  by  a  spirit  of  co-0])eration,  and  the  rights 
of  the  other  fellow  should  be  recognized  as  well  as  our 
own. 

The  speaker  points  <jut  that  some  oi  the  larger 
industries  were  taking  action  along  these  lines,  and  he 
instanced  the  International  Harvester  Company,  the 
Imperial  Oil  Company,  the  Canadian  Shoe  Manufac- 
turers of  Ontario,  and  the  shipbuilders  of  Eastern 
Canada.  The  meeting  of  the  latter  he  regarded  as  one 
of  the  most  im])ortant  conferences  yet  held  because 
if  the  shipbuilding  industry  was  to  become  permanent, 
it  must  be  handled  very  carefully  owing  to  the  acute 
competition  that  would  have  to  be  met. 

If  the  workmen  could  be  brought  to  realize  that 
there  was  a  limitation  to  what  the  employers  could 
pay  in  meeting  their  requests,  many  misunderstand- 
ings would  be  swept  away,  and  in  conclusion  he  sug- 
gested that  the  association  might  set  the  example  of 
co-operative  action  and  joint  discussion  of  the  prob- 
lems which  affected  their  industry. 

Considering  the  Human  Element 

Mr.  Wills  Maclachlan,  in  the  course  of  his  speech 
referred  to  the  investigation  in  England  as  to  the  con- 
ditions under  which  munition  and  other  workpeople 
were  employed,  pointing  out  that  these  inquiries  show- 
ed that  shorter  hours  were  conducive  to  greater  pro- 
duction and  better  work.  In  a  word,  more  considera- 
tion had  b,cen  given  to  the  human  element  than  in  the 
old  days.  In  Ottawa  a  labor  committee  composed  of 
representatives  of  employers  and  emiiloyees,  social 
workers,  and  engineers  had  been  appointed.  In  the 
Montreal  Association  it  was  good  business  to  have 
conferences,  even  though  those  co-operating  were  com- 
petitors for  trade;  but  in  the  past  the  employees  had 
not  been  consulted.  Manufacturers  had  been  paying 
great  attention  to  machinery,  but  not  to  the  em])loyccs. 
In  other  words,  the  human  element  had  not  been  con- 
sulted. If  conferences  were  good  in  business,  why 
should  they  not  be  equally  good  between  employers 
and  employees? 

Mr.  Maclachlan  then  dealt  at  considerable  length 
with  the  special  committee  in  Great  Britain  which  had 
issued  what  is  know  as  the  Whitley  Report,  (a  resume 
of  which  has  already  ap])eared  in  the  Contract  Re- 
cord) embodying  the  scheme  of  joint  industrial  coun- 
cils representing  capital  and  labor  in  all  matters  per- 
taining to  their  mutual  welfare.  He  outlined  the  sub- 
jects dealt  with  and  the  progress  already  made  in 
Great  Britain,  remarking  upon  the  recognition  on  the 
councils  of  organized  labor.  There  was,  he  said,  an- 
other form  of  industrial  council  in  force  at  the  plants 


i)f  the  I  ntei  natii)nal  llar\ester  (  nnipany,  wiiere  tin- 
men were  rejjresented  by  those  elected  by  secret  bal- 
lot, a  corresponding  luimber  re])rcsenting  the  manage- 
ment. The  council  considered  matters  such  as  educa- 
tion, policies,  hours,  etc.,  leaving  it  to  the  management 
to  carry  out  the  decisions  arrived  at.  In  other  words, 
the  council  was  legislative  and  judicial,  but  not  execu- 
tive, '{'he  Imperial  Oil  CV)mpany  also  has  another 
form  of  council,  the  jjroblenis  in  this  case  being  work- 
ed out  as  they  went  along,  tlicrc  being  no  detailed  plan. 
Joint  Industrial  Council  in  Toronto 

Mr.  Maclachlan  theti  gave  details  of  the  advisory 
council  formed  in  Toronto  at  a  meeting  composed  of 
representatives  of  the  various  sections  of  contractors 
and  of  the  Building  Trades  League.  Three  prelimin- 
ary meetings  had  been  held  and  a  constitution  adopt- 
ed. (This  is  given  elsewhere  in  this  issue  of  the  Con- 
tract Record.)  Mr.  Maclachlan  outlined  the  princi- 
I)al  points  of  this  constitution,  .stating  that  the  council 
would  be  known  as  the  Joint  Industrial  Council  of  the 
Toronto  Building  Trades. 

It  had  been  stated,  he  j^roceeded.  that  the  Whitley 
scheme  could  not  be  adoi)ted  in  Canada.  It  was  true 
that  no  one  plan  was  ajjplicable  to  all  conditions,  but 
there  was  some  plan  that  would  work  in  every  place, 
and  it  was  up  to  them  to  find  that  particular  plan. 
There  were  basic  ])rinciples  that  would  ajiply  to  all, 
and  there  were  certain  details  that  would  have  to  be 
adopted.  As  an  engineer,  he  suggested  that  the  en- 
gineer was  in  an  advantageous  position  in  connection 
with  industrial  relations.  Mr.  Maclachlan  urged  that 
in  dealing  with  men,  employers,  above  all  things, 
should  not  try  to  camouflage  them,  and  not  try  to  be 
])aternal,  as  men  resented  this.  He  urged  that  co- 
operation should  be  the  real  key  note  in  tlieir  relations 
with  the  men. 

The  arrangements  for  the  jneeting  were  made  by 
Messrs.  F.  J.  Parsons,  F.  B.  Locker,  A.  W.  Bremner, 
DiMiald  Church,  J.  E.  W'alsh  and  A.  Dalv. 


Vancouver  Harbor  Changes 

In  Report  to  Government  Engineer  Makes 

Suggestions  for  Development  and 

Improvement  of  Harbor  .4rea 


EXri^NSIVM-;;  ixirt  develo])mcnts  for  \'ancouver, 
B.  C,  are  recommended  by  A.  D.  Swan,  con- 
sulting engineer,  engaged  by  the  Dominion 
(rovernment  to  make  a  thorough  review  of  the 
Vancouver  harbor  situation  and  report  regard- 
ing means  for  the  development  of  the  ]>ort.  Although 
the  re]5ort  has  not  been  made  ])ublic  and  its  details  are 
still  cinfidential.  the  Contract  Record  is  advised  by 
the  \'ancouver  "Province"  that  Mr.  Swan  recommends 
the  following  undertakings  as  necessary  and  to  be 
commenced  as  soon  as  possible : 

1. — A  booming  ground  for  timber  should  be  provided 
in  English  Bay. 

2. — .\  timber  export  w^iarf  provided  in  one  or  other  of 
the  alternative  positions  referred  to  hereafter. 

3. — A  harbor  terminal  railway. 

4.— Provision  for  six  new  deep-water  berths  ur 
wharves  at  once. 

5. — Mechanical  equipment  provided  at  the  new  gov- 
ernment wharf  and  other  wharves  when  construct- 
ed. 
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6. — Ji(jui])mciit    f(ir     in)n-inflainniablc     oil     storage     in 

some  siiitaljlc  site. 
7. — Provision  of  a  fire  tug,  fitted  with  powerful  crane, 
which  tug  shall  l)e  used  as  an  auxiliary  car  ferry 
to  serve  immediate   needs  to  North  Vancouver. 
S. — Provision  of  dockage  facilities  for  passengers  and 
other  traffic  in  connection  with  the  Canadian  Na- 
tional I^ailway. 
9. — Removal  of  i)resent  C.  P.  R.  bridge  across  the  en- 
trance of  False  Creek  at  Kitsilano  reserve,  and  if 
necessary,  construction  of  a  new  bridge  in  a  suit- 
able location. 
10. — Provision  of  suitaljle   landing  facilities  at  North 
Vancouver  for  auxiliary  car  ferry  with  railway  con- 
nections. 
11. — Second  Narrows  l)ridge  should  be  constructed  as 
part  of  the  complete  scheme,  if  not  immediately,  at 
an  early  date. 
12. — Drydock  to  be  constructed  by  government,  if  not 
arranged  for  by  private  interests,  at  early  date. 
The  report  just  submitted  is  the  second  one  made 
on  Vancouver  harbor  by  Mr.  Swan.     The  first  rejwrt, 
following  a  period  of  study  of  the   harbor   extending 
from  December  12,   1911,  to  January   10,   1912,  urged 
continuation  of  the  work  of  widening  the  First  Nar- 
rows;   declared   Burrard   Inlet   was   the   natural   deej) 
water  har])or  for  ocean  shipping;  advised  construction 
of  additional  wharfage  on  the  harbor  front  from  the 
C.  P.  R.  pier;  recommended  additional  wharfage  east 
i  and  west  of  the  sugar  refinery ;  advocated  wharfage 
provision   on   the   north   shore   of   the   Inlet;   declared 
False  Creek  should  be  dredged  and  used  as  the  centre 
of  coastwise  traffic;  recommended  the  filling  in  of  the 
upper  end  of  False  Creek  to  be  used  as  a  central  rail- 
way terminal  of  all  railway  lines  that  may  enter  Van- 
couver, and  advised  dredging  of  the  North  Arm  of  the 
Eraser  to  i^ermit  light-draft  craft  using  it. 


representatives  of  the  Rricklayers'  Union  of  Montreal 
(Inc.)  to  discuss  the  terms  of  an  agreement  for  1919 
and  report. 

Commission  to  Administer  Housing  Fund 

.Acting  on  the  invitation  of  the  chairman  of  the  Ad- 
ministrative Commission  of  the  city  of  Montreal  it 
was  unanimously  resolved  to  nominate  the  following, 
because  of  their  long  and  varied  experience  in  the  build- 
ing and  contracting  trade,  as  suitable  members  of  the 
commission  about  to  l)e  formed  to  administer  the  fund 
for  the  erection  of  dwellings  for  workingmen  in  the 
city  of  Montreal :  Messrs.  W.  M.  Irving,  president ;  J. 
P.  Anglin,  past  president;  John  Quinlan,  past  presi- 
dent ;  and  W.  C.  Munn,  past  chairman  of  the  general 
contractors'  section. 

A  letter  from  one  of  the  members  advocating  the 
use  of  bid  bonds  in  preference  to  accepted  cheques  and 
the  adoption  of  this  system  by  federal,  provincial  and 
civic  governments  was  submitted  by  the  secretary. 
The  writer  stated  one  of  the  advantages  would  be  that 
"it  would  eliminate  cpiite  a  few  would-be  contractors 
who  have  no  ]:)lant  and  nothing  at  tlie  back  of  them  to 
fulfill  the  contracts  that  are  awarded  to  them.  You 
will  bear  me  out  when  I  state  that  a  contractor  can 
always  secure  the  services  of  a  friend  of  his  to  put  up  the 
necessary  deposit  in  the  form  of  an  accepted  cheque, 
Init  should  he  put  up  a  bid  bond  his  standing  has  to 
he  made  to  the  insurance  companies,  which  is  a  guar- 
antee of  his  capability  of  fulfilling  the  contract  award- 
ed to  him."  It  was  unanimousl}'  agreed,  on  the  motion 
of  Mr.  K.  D.  Church,  to  defer  consideration  of  this  sub- 
ject, and  a  committee  was  appointed,  consisting  of 
Messrs.  Church,  Evans  and  Stack,  to  study  and  bring 
in  a  report. 


lU 


Montreal  General  Contractors  Discuss 
Building  Problems 

r  meetings  of  the  general  contractors'  section 
of  the  Association  of  Montreal  Building  and 
Construction  Industries,  Mr.  W.  M.  Irving, 
the  ])rcsident,  advocated  the  opening  of  all  ten- 
ders for  building  and  construction  work  in  the  pres- 
ence of  those  tendering  or  their  representatives.  A 
long  discussion  ensued  and  differences  of  opinion  de- 
veloped. Ultimately  it  was  unanimously  agreed  on 
the  motion  of  Mr.  R.  McLean,  seconded  by  Mr.  K.  D. 
Church,  that  architects  be  invited  to  furnish  the  Mon- 
treal Association  with  the  ])rices  submitted  on  all  their 
jobs  without  the  names  of  those  contractors  compet- 
ing being  attached. 

The  chairman,  in  the  absence  of  Mr.  J.  P.  Anglin, 
reported  that  he  had  had  an  interview  with  the  repre- 
sentative of  the  Bricklayers'  Union  of  Montreal  (Inc.) 
relative  to  a  working  agreement  for  the  coming  season. 
He  explained  that  it  was  said  of  one  of  the  two  brick- 
layers' unions  operating  in  Montreal  that  it  had  a  mem- 
bership of  400,  and  the  other  of  80,  and  it  did  not  seem 
possible  that  these  two  unions  could  be  brought  to 
work  harmoniously  for  the  good  of  the  trade.  He  wish- 
ed for  one  union  and  in  that  case,  he  would  advocate  a 
working  agreement  on  behalf  of  this  section.  It  was 
accordingly  moved  by  Mr.  Walter  Ronnell,  seconded 
by  Mr.  J.  H.  Hutchison,  and  resolved  that  the  chairman 
(Mr.  W.  M.  Irving)  appoint  a  committee  to  meet  with 


Creamery  Company  Plans  Development 

GDNSIDERABLIi  coqstruction  work  in  connec- 
tion  with   the  operation  of  the   Sa.skatchewan 
Co-operative   Creameries  at  various   ])oints   in 
the  province  will  be  undertaken,    it  was    an- 
nounced by  officials  of  the  Saskatchewan  Co-operative 
Creameries,  Ltd. 

Residents  of  Meltfort,  Sask.,  have  subscribed  over 
$60,000  stock  for  the  construction  of  a  creamery  at 
that  point  which  is  estimated  to  cost  $50,000.  The 
building  will  be  a  two-storey  brick  and  concrete  struc- 
ture, the  site  for  which  has  been  acquired. 

Foundations  were  put  in  last  fall  for  a  new  cream- 
ery at  Wawota.  The  work  of  building  this  structure 
which  is  to  cost  about  $8,000  will  he  proceeded  with 
almost  immediately  and  it  is  expected  that  the  work 
will  lie  undertaken  by  the  engineering  and  construction 
staff  of  the  company. 

The  new  cold  storage  plant  it  North  Battleford  is 
near  completion  and  it  is  expected  that  produce  wil! 
be  ()laced  in  the  building  early  next  month.  Additions 
are  n\ffo  being  made  to  the  cold  storage  ])lant  at  Sas- 
katoon to  meet  an  urgent  demand  for  more  space. 


Mr.  A.  S.  Clarson,  C.E.,  secretary  of  the  Associa- 
tion of  Canadian  Building  and  Construction  Industries, 
intends  to  make  a  tour  of  the  principal  Western  cities 
with  the  object  of  establishing  branches  of  the  Asso- 
ciation. At  present  he  is  engaged  in  jireliminary  or- 
ganization work  in  Montreal,  but  as  soon  as  this  is 
completed  he  will  start  on  the  tour. 
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Present    Status    of    Brick    Pavements 

The   Advantages    and    Disadvantages   of    Construction    on    Sand 
Cushions,  Cement  Mortar  Beds  and  Green  Concrete  Foundations 

— By  Wm.  M.  Acheson    


BKICK  pavement  construction  since  1915  has  been 
sivliject  to  far  greater  changes  than  the  con- 
struction of  any  other  pavement.  These 
changes,  through  a  more  rational  use  of  the 
same  amount  of  material,  have  tended  to  greater 
strength  and  durability.  In  this  article  it  is  the  in- 
tention to  describe  the  three  different  types  of  pave- 
ment, or,  it  might  be  .said,  the  old  and  the  new  meth- 
ods, and  point  out  the  advantages  and  di.sadvantages 
of  e;ich. 

Foundation  Course 

The  foundation  course  is  usually  made  of  cement 
concrete  and,  in  general,  a  l:2'/>:5  and  1:3:6  mixture 
is  specified,  the  thickness  depending  largely  upon  the 
character  of  the  sub.soil  and  the  amount  of  traffic. 
While  the  cement  concrete  foundation  predominates 
in  brick  pavement  construction,  many  miles  have  been 
laid  (Ml  foundations  of  comjiact  sand,  gravel  and  broken 
stone.  luigineers  will  agree  on  the  absolute  necessity 
and  economy  of  concrete  as  a  foundation  for  brick  and 
all  types  of  block  wearing  surfaces,  together  with 
mixed  types  of  bituminous  pavements.  In  fact,  to  my 
mind,  the  time  is  here  when  highway  engineers  are 
called  upon  to  design  rigid  types  of  construction  to 
meet  the  demand  of  modern  traffic,  which  means 
heavy  motor-driven  traffic,  luigineers  are  now  giving 
special  attention  to  the  dififerent  jiarts  of  a  pavement 
in  order  to  meet  existing  conditions.  Metal  reinforce- 
ment is  sometimes  specified  to  be  imbedded  in  the  con- 
crete foundation  over  soft  places  and  recently  dug 
trenches.  By  this  it  is  hoped  to  prevent  the  crack- 
ing which  in  the  majority  of  cases  comes  from  the 
condition  of  the  subsoil.  Experience  has  shown  that 
an  evenly  built  foundation  which  conforms  to  the  fin- 
ished cross-section  of  the  road,  will  result  in  a  uni- 
form thickness  of  sand  cushion  and  a  smooth  wearing 
surface.  In  this  pavement,  as  in  all  other  pavements, 
the  key  to  the  whole  situation  is  the  condition  of  the 
.subsoil  and  the  foundation,  and  in  this  phase,  too 
much  care  cannot  be  exercised  from  the  design  or  con- 
struction standpoint. 

Sand  Cushion 

Brick  pavements  with  a  sand  cushion  or  a  bed 
course  of  plain  sand  have  been  built  since  the  first 
brick  pavement  was  constructed  in  1870  and  represent 
at  the  present  time  by  far  the  largest  percentage  of 
the  three  types.  The  thickness  of  the  sand  cushion 
called  for  in  the  older  specifications  in  constructing 
this  type  of  pavement  has  been  considerably  greater 
than  advocated  by  most  engineers  at  the  present  time. 
The  theory  advanced  in  behalf  of  the  sand  cushion 
is  that  it  served  the  double  purpose  of  providing  a 
uniform  bearing  for  the  wearing  surface  and  supplied 
resiliency  under  traffic.  With  this  in  mind  specifica- 
tions called  for  sand  beds  not  less  than  two  inches  in 
thickness,  many  of  which  were  not  given  the  proper 
care  in  constructing  and  were  formed  by  .screeding 
out  the  full  thickness  at  one  time  without  necessary 
consolidation  by  hand-rolling.  Tliis  was  responsible 
for   failures   in    the   brick   wearing   surface   which   en- 


gineers traced  directly  to  the  non-uniformity  of  the 
sand  bed.  An  endeavor  was  made  to  correct  this  in 
later  specifications  by  calling  for  a  sand  cushion  of 
not  over  one  inch  in  thickness  together  with  require- 
ments as  to  its  gradation  by  sieve  analysis  and  the 
amount  of  loam  jjcrmissible  in  the  sand  used. 

Defects  of  Sand   Cushions 

Present  day  specifications  describe  carefully  the 
manner  of  forming  or  building  up  the  sand  bed  by 
screeding  it  in  layers  and  rolling  in  order  to  form  as 
nearly  as  possible  a  uniform  bearing  for  the  wearing 
surface . 

Notwithstanding  all  the  precautions  and  refine- 
ments of  the  later  si)ecifications  where  a  sand  l)ed  is 
used,  it  has  been  shown  that  the  defects  were  not  over- 
come in  the  wearing  surface,  this  lieing  due  to  the  fact 
that  it  is  impossible  to  properly  com])act  a  sand  bed 
varying  in  moisture  content  and  thickness.  Also,  a 
wet  sand  cushion  when  dried  out  will  shrink  and  leave 
hollow  s]iaces,  consecpiently  defeating  its  function  of 
providing  a  firm  and  uniform  hearing  at  all  times  for 
the  wearing  surface,  .\nother  defect  of  the  sand  cush- 
ion is  that  it  works  up  into  the  joints  of  the  brick, 
jireventing  the  joint  filler  from  thoroughly  penetrating 
and  pro])erly  bonding  the  wearing  surface.  In  the 
repairing  of  many  c)f  our  brick  roads  I  have  seen  de- 
fects in  the  surface  caused  by  the  sand  cushion  com- 
ing up  into  tlie  pavement  at  least  2j/2  inches. 

• 

Wearing  Surface 

The  wearing  surface  of  the  ]javemeiit  is  composed 
of  vitrified  paving  brick  joined  together  with  a  filler. 
Ismail  bricks  without  lugs  were  used  in  the  early  days 
for  brick  pavements.  Later,  in  order  to  obtain  a  uni- 
form width  of  joint  to  take  the  filler  the  bricks  were 
made  with  lugs  by  rej)ressing.  The  standard  ])aving 
brick  of  to-day  is  3^^  inches  in  width  by  8J/2  inches 
in  length  by  4  inches  in  depth,  laying  40  brick  to  the 
square  yard.  These  bfick  are  larger  than  the  first 
lirick  manufactured. 

The  wire-cut   lug  hrick  came  into  vogue   in   1910. 
These    brick    have    steadily    increased    in    favor    with 
paving  engineers  and  are  now  universally  called  for. 
The   wire-cut   lug  brick  possesses  uniform   lugs  and| 
fiber  sides,  due  to  the  method  of  manufacture.    The ; 
fiber  sides,  which  are  always  obtained  in  a  wire-cut 
brick,  give  a  greater  bond  strength  at  all  times,  while*^ 
the  uniform  lugs  insure  a  thorough  and  even  penetra- 
tion of  the  filler,  and  from  a  construction  standpoint 
lirovide   parallel  joints,  which   mean   better  construc- 
tion.   The  square  edge  of  a  wire-cut  brick  in  addition 
means  a  flush  joint,  which   produces  at  all   times  a 
smooth  wearing  surface  and  one  which  will  not  cobble 
under  traffic. 

Joint  Fillers 

Two  classes  of  joint  filler  are  used  to  bond  the 
brick  units  together,  the  cement  grout  filler  and  the 
bituminous  filler.  My  experience  and  observation  are 
that  the  results  from  the  cement  grout  filler  are  super- 
ior and  more  durable  than  the  soft  filler,  and  that  it 
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I^Bis  absolutely  necessary  in  the  modern  semi-monolithic 
IH  and  monolithic  types  of  construction.    If  soft  filler  is 
I^B  used  the  old  sand  bed  is  more  likely  to  be  the  design. 
I^K  In  general,  the  specifications  of  to-day  call  for  a  grout 
I^B  made  of  one  part  cement  to  one  and  one-half  parts  of 
l^p  sand.    Machine  mixed  grout  is,  in  the  opinion  of  most 
paving  engineers   of    to-day,    far    superior    to   hand- 
mixed,  and  at  the  same  time  is  more  economical    in 
manipulating.    Paving  engineers  recognize  the  neces- 
sity and  importance  of  the  grout  filler  and  are  taking 
every  precaution  in  the  selection  of  the  materials  and 
their  application. 

Brick  Pavements  with  Cement  Sand  Beds 

Experience  and  Observation  have  demonstrated 
that  many  failures  in  the  wearing  surface,  which  en- 
gineers have  endeavored  to  combat,  are  due  to  the 
sand  cushion.  The  solution  of  this  factor  has  been 
the  development  of  the  cement-sand  bed,  which  pro- 
[vided  a  non-shrinking,  rigid  super-foundation,  thus 
[making  the  first  step  toward  a  brick  monolithic  type 
[of  construction.  Brick  pavements  constructed  with  a 
f  cement-sand  bed  are  commonly  known  as  semi-mono- 
[  lithic,  and  from  this  type  developed  the  true  brick 
I  monolithic  construction .  The  semi-monolithic  type 
is  the  same  as  a  brick  pavement  constructed  with 
sand  cushions,  except  that  a  mixture  of  sand  and 
cement  mixed,  in  general,  one  part  Portland  cement  to 
three  parts  sand,  is  substituted  for  the  sand  cushion. 
It  is  the  practice  to  thoroughly  mix  these  materials 
I  dry  by  machine,  in  the  proportions  specified.  The 
j, mixture,  when  spread  out,  should  be  screeded  with  a 
templet  cut  to  the  required  contour  of  the  finished 
pavement.  Care  should  be  taken  to  get  uniformity, 
but  hand  rolling  is  not  deemed  advisable,  as  it  has 
been  learned  that  a  rolled  cement  bed  does  not  in- 
tsure  a  smooth  wearing  surface,  due  to  its  great  den- 
Isity.  With  an  unrolled  surface  the  brick,  as  laid,  is 
[always  bedded  in  the  cement  sand  super-foundation. 
[The  thickness  advocated  in  general  is  a  minimum 
of  3/4  inch  and  a  maximum  of  1  inch.  It  is  my  prac- 
tice to  wet  the  cement-sand  bed  with  a  sprinkling 
[can  just  ahead  of  laying  the  brick.  Immediately  pre- 
'  ceding  the  grouting  the  brick  surface  should  be  thor- 
i  oughly  wet. 

With  present  methods  the  semi-monolithic  type  of 
construction  is  better  adapted  to  wide  street  construc- 
tion than  the  monolithic.  All  precautions  should  be 
taken  in  the  mixing  and  the  application  of  the  grout 
filler. 

Unites   Wearing    Surface    With    Foundation 

One  advantage  of  semi-monolithic  construction  is 
that  it  overcomes  the  defects  of  the  sand  cushion  by 
insuring  rigid  construction,  in  that  it  practically  unites 
the  wearing  surface  with  the  concrete  foundation. 
The  cement-sand  cushion  at  all  times  provides  a  per- 
fect bond  for  the  full  depth  of  the  brick.  This  type 
eliminates  the  shrinking  which  is  common  in  a  sand 
cushion,  and  at  the  same  time  eliminates  the  hollow 
or  rumbling  noise  which  is  common  with  the  sand 
cushion  type  of  construction.  It  gives  a  more  econo- 
mical and  scientific  design  in  that  it  provides  a  strong- 
er slab  with  the  same  material . 

Brick  pavements  with  cement-sand  beds  were 
built  in  Baltimore  as  early  as  1906  and  adopted  as 
their  type  of  construction  in  1915.  The  cement-sand 
bed  was  used  in  Jacksonville  in  1910,  and  also  in 
connection  with  the  paving  of  the  ramps  of  the  Penn- 
sylvania   Railroad    terminal    in    New    York,    in    1910. 
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It  has  been  demonstrated  here  that  shallow  vitrified 
brick  will  stand  up  under  heavy  truck  conditions  when 
laid  upon  a  cement-sand  bed.  In  this  case,  fire  clay 
brick  2J4  inches  in  depth  were  used. 

Green  Concrete  Foundations 

This  type  of  construction  is  commonly  known  as 
the  monolithic  type  and  is  better  adapted  for  roads 
up  to,  say,  24  feet  in  width,  or  where  a  templet  may 
be  used  to  shape  the  entire  width  of  road  at  one  time. 
It  was  first  used  in  highway  construction  near  Paris, 
Illinois.  Proper  consistency  of  the  concrete  founda- 
tion is  essential  for  this  type  of  construction.  Care 
should  be  used  in  the  proper  spading  and  distributing 
of  the  concrete  to  ])revent  waves  in  the  finished  pave- 
ment due  to  possible  difiference  in  density.  The  con- 
crete foundation  is  spread  usually  J-4  inch  high  and 
formed  by  using  a  tamping  templet  which  brings  to 
the  top  a  smooth  mortar  surface,  on  which  to  bed  the 
brick. 

For  this  purpose  there  has  been  developed  a  me- 
chanical templet  which  consists  of  a  gasoline  engine 
mounted  on  a  cross  frame  with  wheels,  which  is  car- 
ried on  the  side  forms.  This  ]30wer  templet  performs 
the  double  purpose  of  tamping  and  smoothing  the 
concrete  and,  in  addition,  compresses  it  to  greater 
density.  This  templet  moves  at  the  rate  of  4  feet  a 
minute,  and  can  be  adjusted  to  different  widths.  The 
laying  of  the  brick-wearing  .surface  should  follow 
closely  after  the  laying  of  the  concrete  foundation, 
and  should  be  inspected,  culled  and  rolled  before  the 
cement  has  its  initial  set.  For  rolling  the  wearing 
surface  a  hand  roller  is  advocated  about  30  inches 
long,  24  inches  in  diameter,  weighing  from  600  to  900 
pounds.  The  rolling  should  follow  immediately  after 
the  inspection,  so  that  the  grout  filler  may  be  applied 
at  once  to  secure  the  necessary  bond  with  the  concrete 
foundation . 

In  this  comiection  the  so-called  wire-cut  lug  brick 
is  of  special  value  in  that  it  develops  the  full  strength 
of  the  slab  by  reason  of  its  superior  side  bond,  due 
to  its  fiber  sides,  and  assures  penetration  of  the  bond- 
ing material  to  all  parts  of  the  joints  due  to  its  uni- 
form lugs.  The  mixing  and  placing  of  the  grout  filler 
is  of  the  utmost  importance  for  this  type  of  construc- 
tion, as  in  the  construction  of  brick  pavements  of  the 
other  types  and  the  same  precautions  must  be  taken 
in  the  selection  of  the  materials  and  their  application. 

All  the  advantages  claimed  for  the  semi-monolithic 
type  of  construction  will  hold  for  the  brick  pavements 
constructed  on  green  concrete  foundations,  in  addi- 
tion to  which  may  be  mentioned  the  added  increment 
of  slab  strength  due  to  the  more  perfect  bond  of  the 
wearing  surface  and  the  concrete  foundation.  This 
type  also  elminates  the  use  of  edges  in  highway  con- 
struction, which  reduces  the  cost.  The  use  of  the  semi- 
monolithic  and  monolithic  types  have  tended  to  de- 
velop the  use  of  paving  brick  of  less  thickness,  which 
will  result  in  economies,  one  of  the  most  important 
being  the  saving  in  transportation  charges.  There 
should  also  be  economy  in  the  first  cost  together  with 
a  saving  in  actual  manipulation. 

In  my  opinion  the  day  of  the  sand  cushion  on  a 
rigid  foundation  is  ended  and  the  satisfactory  type  is 
a  cement-sand  cushion  for  village  and  city  streets,  and 
a  green  concrete  foundation  for  highways. 

This  paper  was  presented  by  the  author  at  the  re- 
cent convention  of  the  American  Road  Builders'  As- 
sociation. 
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Segment    Blocks   for   Drains 

Have  Advantages  in   Large-Size  Installations  — 
Their  Lightness  an  Important  Factor 

ALTIJOUCJH  scfjnicnt  blucks  li;ive  bctMi  used  in 
the  construction  of  sewers  for  some  time,  their 
entrance  into  the  field  of  tile  drainage  lias  been 
I  inly  within  recent  years.  Segment  blocks  are 
somewhat  similar  to  building  blocks  in  that  they  are 
hollow,  with  interior  walls  so  arranged  as  to  obtain 
the  maximum  strength.  They  are  made  of  clay,  vitri- 
fied and  salt-glazed,  with  tongue-rtnd-grooved  side 
joints  and  with  either  square  ends  or  ship-lap  end  joints. 
In  sewer  construction  the  aim  is  to  have  a  water-tight 
conduit,  while  in  drainage  work  the  joints  should  be 
only  closely  butted  together  in  order  to  permit  water 
to  enter  the  drains.  Thus  in  sewer  construction  all 
joints  of  segment  blocks  are  cemented. 

In  drainage  work,  usually,  none  of  the  joints  is 
cemented.  However,  in  main  drains  of  large  diameter 
the  necessity  of  permitting  the  water  to  enter  the 
ioints  is  not  so  important,  since  the  submains  and 
laterals  deliver  the  water  to  the  main,  and  cementing 
might  be  de.siralile,  but,  to  make  the  contractor  cement 
all  joints  to  give  additional  strength  woidd  increase 
the  cost  of  constructing  segment-block  drains.  Manu- 
facturers of  segment-block  conduits  in  many  cases 
have  underbid  manufacturers  of  large  cement  tile.  A 
comparison  of  the  cost  of  segment-block  and  solid-tile 
drains  is  made  in  Engineering  News-Record,  to  which 
this  article  is  due,  by  D.  L.  Yarnell,  Senior  Drainage 
I'jiginecr,  Bureau  of  Public  Roads  and  Rural  Engin- 
eering. 

Comparative  Cost 

.Mthough  segment-block  drains  of  30  inches  in 
diameter  are  made,  the  smallest  size  used  in  drainage 
work,  so  far  as  the  writer  knows,  is  36  inches.  The 
largest  segment-block  drain  laid,  to  the  writer's  know- 
ledge, is  52  inches  in  diameter,  while  the  largest  con- 
crete tile  manufactured  is  50  inches. 

It  is  interesting  to  compare  the  cost  of  the  .solid  tile 
with  segment  blocks.  The  following  table  gives  com- 
parative costs  obtained  during  July,  1917: 

Prices  Per  Lin.  Ft.  F.  O.  B.  Factory 


Si/.e.  Seement  block  Cement 

in.  (No.  2  grade)  tile 

.•iO  $1.08  $1.17,') 

:)3  1.27.') 

■.V.\  l.lil               

.14  1 .  43.5 

:ir>  1 . :»}  i .  oiso 

:i8  1.875 

,'!!)  1.51                


Size,  Seement  block  Cement 

in.  (No.  2  grade)  tile 

40  $2,040 

42  $1.()2  2.350 

44  3.475 

45  1 . 74  

48  2 .  940 

50  3.200 


On  the  Hamilton  County,  Iowa,  Drain  No.  4.  the 
bids  received  for  3,750  ft.  of  39-in.  tile  delivered  along 
the  line  of  drain  were  as  follows:  Solid  tile,  $11,452; 
segment-block,  $8,851  and  $8,993. 

The  complete  bids  received  on  this  drain  for  labor, 
and  furnishing  and  hauling  tile,  were  as  follows:  Us- 
ing solid  tile,  $15,500;  using  segment-block,  $12,800. 

From  these  data  it  may  be  inferred  that  the  cost 
of  .installing  segment  blocks  is  about  the  same  for 
solid  tile ;  however,  that  may  not  be  true  under  all 
conditions.  It  .should  be  noted  that  this  drain  was 
laid  in  the  bottom  of  an  old  ditch,  the  average  cut 
being  about  six  feet. 

(~)n  the  Webster,  Hamilton  and  Roone  Counties, 
Iowa,  Joint  Drain  No.  1-192-210,  bids  on  the  following 


size  of  tile  delisered  along  line  of  drain  were  received: 
l,4f/)  ft.  of  52-in.,  850  ft.  of  48-in.,  (W  ft.  of  42-in.,  and 
<  1,250  ft.  of  39-in.  A  segment  block  manufacturer  was 
the  lowest  bidder  and  was  awarded  the  contract  at  a 
cost  of  $23,895. 

Difficulties  With  Segment  Block  Drains 

In  construction  the  contractor  lays  the  invert  block 
to  grade.  The  other  blocks  are  then  added,  and  the 
sl)ace  around  the  tile  is  filled  with  earth.  The  last 
block  on  top,  the  key  block,  is  usually  sli])ped  in  place 
by  hand,  few  drainage  contractors  using  the  arch  form 
recommended  by  segment  block  manufacturers.  The 
arch  form  consists  of  an  adjustable  semi-circular  form 
mounted  on  a  V-shaped  frame.  This  form  is  designed 
to  facilitate  the  laying  of  the  upper  blocks  of  the  drain, 
being  pulled  ahead  in  the  drain  as  the  construction 
progresses.  Of  c(jurse.  all  joints  on  the  drain  are  stag- 
gered. 

If  either  tile  or  .segment  block  drains  arc  laid  in 
trenches  constructed  in  stif?  soil  where  sheeting  is  un- 
necessary, excellent  work  can  be  done.  The  writer  has 
seen  segment  block  drains  laid  so  true  that  the  most 
exacting  person  could  not  find  fault.  However,  in  \m- 
stable  soil,  where  sheeting  is  necessary,  some  trouble 
may  be  experienced  after  the  blocks  are  laid  and  before 
the  trench  is  back-filled.  So  far  as  the  writer  has  ob- 
served, no  failures  have  occurred  after  the  trench  has 
been  back-filled.  When  the  soils  are  unstable  the  lat- 
eral pressures  in  some  cases  are  so  great,  before  the 
trench  is  filled,  as  to  cause  the  drain  to  collaj)se.  The 
resistance  of  the  drain  to  lateral  pressure  is  increased 
by  back-filling.  Where  sheeting  is  necessary,  the  back- 
filling must  sometimes  be  done  before  the  sheeting  can 
be  renio\  ed,  and  the  contractor  must  leave  it  in.  Resis- 
tance of  the  drain  to  lateral  pressure  can  also  be  in- 
creased by  cementing  the  joints.  By  leaving  an  oc- 
casional joint  between  the  ends  of  blocks  uncemented, 
water  can  be  admitted  to  the  drain.  In  back-filling  the 
drain,  great  care  should  be  exercised  to  see  that  the 
earth  is  carefully  tamped  betcwcn  the  drain  and  the 
side  of  the  trench,  until  it  is  well  above  the  springing 
line.  Even  in  the  best  of  material  the  trench  should 
be  back-filled  as  rapidly  as  possible  after  the  blocks 
arc  i)laced. 

Segment  Block  Suitable  for  Large  Sizes 

The  limit  to  the  size  of  clay  drain  tile  (due  to  the 
limits  in  size  of  machines  used  in  manufacturing),  is 
.ipproximately  30  inches,  and  for  concrete  tile,  due  to 
handling,  about  50  inches.  Thus  the  segment  block, 
on  account  of  easy  manufacture  and  handling,  fills  an 
important  need  for  the  larger  sizes  of  drains.  With 
large  tile,  where  sheeting  is  necessary,  the  bracing 
must  be  far  apart  to  admit  the  large  tile.  W^ith  seg- 
ment blocks  this  trouble  is  eliminated. 

The  comparative  weights  of  segment  blocks  and 
concrete  tile  are  given  in  the  following  table: 

Segment  block  Concrete  tile 

Weight  Weight  Weight  Weight 

per  per  lin.  ft.                    for  per  lin.  ft. 

Size                  block  of  drain  each  tile  of  drain 

In.                      Lb.  Lb.                            Lb.  Lb. 

30                      54  270                          750  300 

36                      54  324  1,100  440 

42                      58  406  1,800  600 

48                      72  504  2,355  785 

Thus  it  can  be  seen  that  the  lightness  of  segment 
blocks  constitutes  a  great  factor  in  the  shipping  and 
hauling  of  material.  The  segment  block  is  compact 
and  light,  compared  with  solid  tile.  The  loss  due  to 
breakage  is  not  so  great,  since,  if  a  block  is  broken  the 
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entire  length  is  gone.  With  a  42-in.  drain  the  loss  due 
to  breakage  of  one  segment  block  is  12c.,  as  compared 
with  $2.25  for  a  broken  concrete  tile.  In  spite  of  the 
difficulties  of  construction  in  unstable  soil,  there  is  no 
doubt  that  the  use  of  segment  blocks  for  tile  drains  will 
increase,  due  to  the  lightness  and  convenience  of  hand- 
ling and  the  advantages  in  laying. 

The  above  investigation  was  made  and  the  report 
prepared  under  the  direction  of  S.  H.  McCrory  chief 
of  (Irainage  investigation,  Bureau  of  Public  Roads  and 
l\in\il  Engineering. 
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Saskatchewan  Merchant  Booster  for 
Good  Roads 

R3H1XSC)N,   AlacBean   Limited,  who  operate  a 
general  store  at  Moose  Jaw,  Sask.,  have  com- 
pleted  their   second    annual    road    competition, 
and   in  connection  with   the  final   report,   they 
:oniment  as  follows : 

'This   year's    (1918)    competition    covered   a    terri- 

Itory  from   Eyebrow  on   the   north   to  Hearne  on   the 

Isouth,  and  from  six  miles  west  of  Caron  to  five  miles 

least  of  Belle  Plains.     Eighteen  entries  were  received 

totaling  almost  seventy  miles. 

'Preliminary  inspection  was  made  on  the  first  of 

June,  and  a  certain  number  of  points  u])  to  a  maxi- 

imum  of  forty,  depending  upon   the  condition   of  the 

froad  at  the  beginning,  were  allowed  each  entry.     In 

lis  way  the  road  which  hapi)ened  to  be  in  a  poor  con- 

lition  at  the  start  was  given  a  handicap  over  the  road 

tin  good  condition.   An  allowance  up  to  ten  points  was 

(also  made  in  cases  where  the  soil  was  difficvdt  to  work 
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This   road   won   highest   number   of   points   in    contest 

and  an  extra  five  points  per  mile  were  given  for  every 
mile  of  three.  The  entries  were  all  inspected  every 
month  during  the  summer  by  a  representative  from 
the  Department  of  Highways,  Regina,  and  points 
awarded  according  to  the  following  schedule,  twenty 
points  being  the  maximum  that  any  entry  could  earn 
during  the  summer  under  any  one  head : 

Improvement  of  road  in  crown 20  pts. 

Imi)rovenicnt  of  road  in  hardness 20  ])ts. 

Improvement  of  road  in  smoothness 20  pts. 

Condition  of  ditches 20  pts. 


]""reedom  from  weeds 20  pts. 

.\mount  of  Traffic 20  pts. 

(ieneral  appearance 20  pts. 

"In  each  district  a  first  prize  of  one  hundred  and 
fifty  dollars  ($150.00);  a  second  ])rize  of  one  hundred 
dollars  ($100.00),  and  a  third  jirize  of  seventy-five  dol- 
lars ($75.00)  is  being  paid,  the  ])rize  money  to  be  div- 
ided seventy-five  per  cent.  (75%)  to  the  municipality 
in  which  the  road  is  located,  and  twenty-five  per  cent. 
(25'^'fc)  to  the  operator  who  has  the  work  in  charge 
during  the  season.  Considerable  work  has  been  done 
this  season  in  the  Moose  Jaw  district  in  addition  to 
that  entered  in  the  competition,  the  Munici])ality  of 
Moose  Jaw,  No.  161,  having  graded  about  eighty 
miles  of  road  this  summer.  In  concluding  this  year's 
competition  we  wish  to  acknowledge  the  assistance 
of  the  Department  of  Highways,  Regina,  who  made 
the  monthly  inspections ;  also  the  courtesy  of  the 
Moose  Jaw  papers  for  publishing  the  monthly  re- 
l)orts,  and  of  the  officials  and  councillors  of  the  differ- 
ent municipalities  for  their  kindly  interest  in  the  com- 
petition." 


Active  Building  Season  for   Regina 

BUILDING  ojjerations  in  Regina  during  1919  will 
total  an  amount  between  $2,500,000  and  $3,000,- 
000,  according  to  estimates  based  on  informa- 
tion received  from  well-informed  sources.  L. 
A.  Thornton,  city  commissioner,  stated  that  he  antici- 
pated a  healthy  improvement  in  construction  over  the 
figures  of  1918,  while  Mayor  Black  also  expressed  a 
feeling  of  optimism  as  the  result  of  various  indications. 

W.  G.  Van  Egmond,  architect,  agreed  that  the  in- 
dications were  for  an  active  building  season  in  Regina, 
and  that  many  buildings  contemplated  before  the  war 
would  doubtless  be  resumed  and  completed  this  year. 

Several  new  buildings  and  extensions  are  under 
consideration — plans  being  already  drafted  in  some 
instances — by  wholesalers  on  the  north  side.  The 
programme  also  includes  two  apartment  houses  and 
a  business  block.  Most  of  the  firms,  who  are  included 
in  the  estimate,  are  preparing  their  building  pro- 
gamnies,  but  are  not  ready  to  publicly  announce  their 
plans  owing  to  competitive  reasons. 

The  decision  of  the  provincial  government  to  spend 
almost  $500,000  on  buildings  in  Regina  during  1919, 
was  looked  u]5on  by  many  business  men  as  an  induce- 
ment for  action  on  the  part  of  those  who  showed  timid- 
ness  in  regard  to  the  reconstruction  period.  It  is  be- 
lieved that  the  government's  action  will  give  an  im- 
petus to  building  in   Regina. 


Link  Belt  Company  Opens  Montreal  Office 

The  Canadian  Link- Belt  Company,  Limited,  an- 
nounce that  they  have  opened  a  branch  at  1195  St. 
James  .St.,  Montreal.  A  liberal  stock  of  popular  types 
of  Link-Belt  will  be  carried  in  stock  at  Montreal, 
from  which  all  orders  in  that  section  will  be  prompt- 
ly filled.  This  will  not  only  enable  the  company  to 
render  its  customers  a  more  prompt  service  than  has 
hitherto  been  possible,  but  will  also  effect  for  them  a 
considerable  saving  in  freight  and  express.  For  the 
present,  the  Montreal  branch  will  serve  largely  as  a 
warehouse,  all  engineering  assistance  being  rendered 
by  the  company  at  Toronto,  where  Link-Belt  is  manu- 
factured. Although  shipments  for  the  Montreal  and 
Quebec  territory  will  be  shipped  from  the  Montreal 
branch,  all  correspondence  should  continue  to  be  ad- 
dressed to  the  company  at  Toronto. 
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Depositing  Concrete  in  Water 

Acceptable  Methods  of  Placing  Concrete  Under 

Water — Drop  Bottom  Buckets,  Treniies, 

Bags,  Pre-mouldcd  Blocks 

IN  a  report  su1)mitted  recently  at  the  annual  con- 
vention of  the  American  Railway  Engineering; 
Association  a  sub-committee  of  the  Committee 
on  Masonry  presented  the  following  data  as  re- 
presenting in  its  opinion  the  best  practices  to  be  fol- 
lowed in  depositing  concrete  under  water: 

In  general,  where  it  is  possible,  the  depositing  of 
concrete  vnider  water  should  be  avoided,  even  if  such 
action  results  in  additional  expense  and  possible  delay 
of  the  work.  There  is  always  considerable  uncertainty 
as  to  the  results  obtained,  and  the  committee  believes 
that  where  conditions  will  permit,  the  additional  ex- 
pense and  delay  of  avoiding  it  is  well  warranted. 

In  view  of  this  uncertainty,  the  need  of  close  super- 
vision by  men  competent  to  handle  this  class  of  work 
is  of  the  utmost  importance,  and  concrete  should 
never  be  deposited  under  water  without  experienced 
supervision.  Many  failures  which  have  occurred,  es- 
pecially where  the  structure  is  located  in  sea  water, 
can  be  directly  traced  either  to  ignorance  or  lack  of 
supervision.  Frequently  the  work  is  done  under  the 
supervision  of  men  inexperienced  in  this  class  of  work 
rather  than  to  go  to  the  expense  of  hiring  capable  men. 

Advisable  Methods 

Of  the  methods  used,  the  following  seem  to  give 
the  best  results : 

The  concrete  is  lowered  in  large  buckets  having  a 
hinged  bottom  which  sets  sufficiently  far  above  the 
lower  edge  of  the  bucket  so  that  it  may  open  freely 
downward  when  the  bucket  reaches  the  surface  upon 
which  the  concrete  is  to  be  deposited.  The  top  of  the 
bucket  is  left  open,  and  care  is  taken  to  see  that  the 
bucket  is  completely  filled  before  lowering.  Efforts 
made  to  use  a  closed  top  bucket  have  not  been  success- 
ful, due  to  the  disturbances  of  the  deposited  concrete 
by  inrush  of  water  as  the  bucket  is  withdrawn. 

The  concrete  may  be  passed  through  a  vertical 
tube  or  tremie  reaching  down  to  the  surface  upon 
which  the  concrete  is  to  be  deposited.  In  this  case 
the  tube  should  be  kept  filled  with  concrete  at  all 
times,  and  the  flow  should  be  as  nearly  continuous  as 
practicable . 

Jute  or  cloth  bags,  from  two-thirds  to  three-fourths 
filled,  have  been  used  .successfully.  These  are  placed 
in  a  header  and  stretcher  .system  so  that  the  whole 
mass  is  interlocked. 

Where  it  is  difficult  to  construct  a  cofferdam  or 
monolithic  work  is  not  required,  premolded  concrete 
1)locks  of  large  dimensions  have  been  used  successful- 
ly- 

A  concrete  depositing  bag  made  of  canvas  or  other 

.suitable  material  is  a  variation  of  the  bucket  .system. 
This  is  filled  and  the  mouth  of  the  bag  closed  by  one 
turn  of  a  line  so  looped  that  a  pull  on  the  line  will 
release  it.  The  bag  is  lowered  mouth  down  to  the 
.surface  upon  which  the  concrete  is  to  be  deposited, 
and  a  sharp  pull  on  the  line  opens  the  bag  and  permits 
the  concrete  to  be  deposited.  This  method  does  not 
have  the  disadvantage  of  the  clo.sed  top  bucket,  since 
the  bag  will  collapse  as  the  concrete  flows  out. 

There  are  a  number  of  other  methods  that  have 


lieen  used,  such  as  depttsiting  directly  through  the 
water;  depositing  a  portion  of  the  concrete  by  one  of 
the  above  methods  in  the  corner  of  the  form  and  the 
l)alance  progressively  from  wheel-barrows  or  ibuckets 
on  the  slo|)ing  surface,  thus  gradually  filling  the  form; 
allowing  the  concrete  to  partially  set  in  air  and  then 
dejjositing  it  in  a  i)lastic  condition  ;  depositing  the  con- 
crete dry  without  the  u.se  of  water;  attempting  to 
grout  a  foundation  composed  of  riprap  or  coarse  gra- 
vel by  means  of  pipes  sunk  at  intervals  into  the  found- 
ation. Although  occasionally  fair  results  have  been 
obtained,  all  of  these  methods  are  dangerous,  as  they 
almost  uniformly  result  in  segregation  of  the  materials 
or  the  washing  out  of  the  cement. 

Depositing  With  Drop  Bottom  Buckets 

The  dro])  bottom  bucket  should  be  so  arranged  as 
not  to  discharge  the  load  until  the  bucket  reaches  the 
surface  upon  which  the  concrete  is  to  be  deposited. 
In  lowering  the  bucket,  care  should  be  taken  that  un- 
necessary wash  is  not  ])roduced.  This  may  be  avoided 
by  slowing  up  the  operation  when  the  bucket  is  passing 
through  the  water.  The  hucket.  when  the  load  is  dis- 
charged, should  be  withdrawn  slowly  until  clear  of  the 
concrete.  In  depositing  concrete  under  water  1)y  this 
method  it  is  imperative  that  the  work  be  continuous 
and  sufficiently  rapid  to  insure  bonding  of  the  succes- 
sive layers.  By  this  means  the  laitance  formed  can  be 
brought  to  the  finished  surface  and  later  removed  after 
the  concrete  has  hardened.  There  are  a  number  of  other 
types  of  buckets,  such  as  the  tipping  bucket  or  bottom 
dumping  bucket.  The  use  of  all  these  should  be  avoid- 
ed, as  they  tend  to  stir  up  the  material  and  wash  out 
the  cement. 

Depositing  Through  Tremie  or  Vertical  Tubes 
This  device  should  be  about  14  in.  or  16  in.  in  dia- 
meter, made  up  in  sections  so  that  the  length  may  be 
adjusted  to  the  depth  of  the  water.  The  joints  should 
be  made  flanged  and  the  tube  put  together  with  gaskets, 
in  order  to  avoid  leakage  of  the  water  into  the  tube. 
The  top  should  be  flared,  in  order  to  receive  the  con- 
crete properly.  The  tube  should  be  suspended  in  such 
manner  that  it  may  be  moved  laterally  as  recpiired. 
The  u])per  end  is  placed  near  the  level  of  the  working 
platform,  while  its  lower  end  rests  <5n  the  surface  upon 
which  the  concrete  is  to  be  deposited.  When  the  oper- 
ation starts  the  tube  should  be  filled  in  such  manner 
that  the  concrete  is  not  permitted  to  drop  down 
through  the  water.  This  is  accomplished  in  several 
ways :  One  is  to  place  the  bottom  of  the  tube  in  a  box, 
partially  filling  it  with  concrete  .so  as  to  seal  the  bot- 
tom, then  lowering  the  box  into  the  position  in  which 
it  is  to  be  used.  Another  method  is  to  plug  the  tube 
with  cement  sacks  or  other  material,  which  will  be 
forced  down  as  the  tube  is  filled  with  concrete.  In  both 
these  methods  undesirable  material  is  introduced  into 
the  concrete,  but  if  the  area  to  be  covered  is  large  this 
is  a  matter  of  minor  importance.  However,  the  first 
deposits  from  the  tube  should  be  kept  away  from  the 
edge  of  the  work.  One  requisite  of  this  method  is  that 
the  tube  must  at  all  times  be  kept  filled  with  concrete 
and  the  greatest  care  exercised  to  see  that  the  charge 
is  not  lost  in  moving  it  about  the  bottom.  In  case  it 
is  lost,  the  tube  should  again  be  filled  as  at  first.  One 
of  the  disadvantages  of  this  method  is  that  unless  the 
greatest  care  is  exercised,  it  is  almost  impossible  to 
avoid  losing  the  charge  occasionally.  This  will  depend 
very  largely  on  the  quality  of  the  supervision  exercised 
c)ver  the  work.  Another  disadvantage  of  this  method  .s 
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that  the  area  over  which  it  can  be  used  is  limited,  and 
if  it  is  necessary  to  deposit  concrete  over  a  large  area 
a  number  of  tubes  should  be  used.  With  this  method, 
as  with  all  others,  it  is  desirable  that  the  concrete  be 
deposited  continuously  from  the  time  the  work  is  start- 
ed until  it  is  brought  above  the  water  level  or  to  the  " 
finished  surface,  which  can  later  be  cle:jned  in  the  air 
after  the  concrete  has  hardened. 

Considerable  difiference  of  opinion  exists  among 
engineers  as  to  whether  the  concrete  to  be  deposited  by 
this  method  should  be  made  wet  or  dry.  In  the  first 
case  the  concrete  is  made  quite  wet  and  the  bottom  of 
the  tremie  submerged  several  feet  below  the  surface  of 
the  concrete  as  deposited.  The  material  is  allowed  to 
flow  out  of  the  tube  and  seek  its  own  level.  In  deposit- 
ing the  concrete  dry,  just  sufficient  water  is  used  to 
make  it  plastic  and  the  concrete  is  distributed  by  mov- 
ing the  foot  of  the  tremie  over  the  surface.  Good  re- 
sults apparently  have  been  obtained  from  each  of  these 
methods,  but  the  o])inion  of  the  committee  is  that  the 
dry  method  is  preferable.  If  the  concrete  is  deposited 
wet  considerable  difficulty  is  encountered  in  keeping 
the  tremie  full  and  more  or  less  segregation  of  the  ma- 
terials is  bound  to  occur.  It  is  extremely  difficult  to 
move  the  tube  when  sufficiently  submerged  in  the 
concrete  to  j)ermit  the  wet  concrete  being  used. 

Bagging  Method 

While  the  bagging  method  insures  good  concrete 
and  will  prevent  the  formation  of  laitance,  it  is  open 
to  the  objection  that  a  monolithic  foundation  is  not 
secured.  Where,  however,  the  walls  of  the  f'ovmdation 
formed  by  the  bags  will  not  be  exposed  to  scour,  the 
committee  is  of  the  opinion  that  the  method  will  give 
satisfactory  results.  This  method  can  be  used  to  ad- 
vantage in  sealing  the  foundations  of  cofferdams 
where  it  is  impracticable  to  prevent  inflow  of  water 
through  crevices  in  the  bottom.  In  using  this  method 
it  must  be  borne  in  mind  that  satisfactory  results  can- 
not be  obtained  unless  the  bags  are  carefvdly  placed 
by  hands,  and  this  makes  the  service  of  a  diver  neces- 
ary  excejjt  where  placed  in  very  shallow  water. 

Premolded  Concrete  Blocks 

Premolded  concrete  blocks  can  be  used  to  advan- 
tage on  a  prepared  foundation  in  large  structures  such 
as  breakwaters,  bulkheads,  lighthouse  foundations, 
seawalls — any  heavy  construction  where  the  units  can 
be  large  enough  n'ot  to  require  bonding.  The  blocks 
are  usually  molded  in  the  air  in  units  weighing  from 
15  to  20  tons,  and  are  deposited  in  place  by  the  use  of 
derricks. 

Materials  and  Mixing 

Concrete  to  be  deposited  in  water  should  be  of  a 
richer  mixture  than  when  deposited  in  air,  and  a  lean- 
er mixture  than  1:2:4  should  not  be  used.  It  is  the 
opinion  of  the  committee  that  only  so  much  water 
should  be  used  as  will  make  the  concrete  of  a  plastic 
consistency.  Very  dry  concrete  is  as  undesirable  for 
this  purpose  as  wet  concrete.  It  is  the  opinion  of  the 
committee  that  washed  gravel  of  somewhat  smaller 
size  than  used  in  the  open  air  concrete  will  give  the 
best  results.  This  is  particularly  true  where  the  tremie 
method  is  used.  The  sand  should  be  free  from  loam 
and  other  material,  and  it  is  preferable  that  washed 
sand  be  used  where  possible  to  obtain  it.  The  aggre- 
gate should  be  capable  of  producing  dense  concrete, 
and  it  is  recommended  that  tests  be  made  of  the  ma- 
terials available  to  determine  the  best  aggregate  for 
this  purpose. 


In  depositing  concrete  under  water  it  is  imperative 
that  the  water  be  still  and  that  the  concrete  shall  not 
be  exposed  to  current  until  it  ig  fully  set.  This  re- 
ciuires  that  a  coflferdam  be  constructed  in  such  manner 
as  to  insure  quiet  water  within  the  coiTerdam.  One  of 
the  essentials  of  depositing  concrete  by  any  of  the 
above  methods  is  that  the  concrete  be  disturbed  as 
little  as  practicable  during  the  depositing,  thus  avoid- 
ing the  formation  of  laitance.  It  is  impracticable  in 
depositing  concrete  in  water  by  any  method  to  entire- 
ly avoid  laitance,  and  it  is  therefore  necessary  on  com- 
pleting a  section  of  concrete  to  see  that  the  laitance  is 
entirely  removed  after  the  concrete  has  thoroughly 
set  and  before  the  work  is  resumed.  For  this  reason 
it  is  the  opinion  of  the  committee  that  when  a  job  is 
started  the  concrete  should  be  deposited  continuously 
until  the  finished  surface  is  reached  or  the  concrete 
brought  above  the  water  level  so  that  the  laitance 
may  be  removed  in  the  air,  as  it  is  difficult,  if  not  im- 
practicable, to  entirely  remove  it  under  water.  The 
formation  of  horizontal  construction  joints  under 
water  should  be  avoided. 

The  ordinary  precautions  used  in  depositing  con- 
crete in  the  air  are  not  sufificient  when  depositing  con- 
crete in  water,  and  additional  care  must  be  observed 
in  the  latter  case  to  prevent  segregation  of  the  mater- 
ials, the  formation  of  laitance,  and  to  insure  proper 
setting  of  the  mass.  Because  of  the  fact  that  cold  re- 
tards setting,  the  concrete  should  not  be  deposited  in 
water  the  temperature  of  which  is  low  enough  to  cause 
serious  retardation.  Concrete  should  be  thoroughly 
mixed  before  it  is  deposited  in  water  and,  therefore, 
hand  mixing  should  never  be  permitted,  but  a  batch 
mixer  used. 


Widening  Turns  on  Concrete  Highways 

THE  tendency  of  a  motorist  to  "cut  the  corners" 
is   due   to   his   unconscious   desire   to   give   the 
path  of  his  car  around  a  turn  the  longest  pos- 
sible  radius.    Many   highway  engineers   recog- 
nize this  tendency  by  widening  the  concrete  pavement 
on  the  inside  of  the  curve.     The  practice  adds  much 
to  the  attractive  appearance  of  the  highway.    If  the 


pavement  is  the  same  width  around  the  curve  as  on 
the  tangents,  the  curved  section  appears  narrower 
than  the  normal  width  ;  whereas  if  the  curved  section 
is  widened  gradually  to  the  mid-point  of  the  turn,  the 
pavement  appears  to  have  a  uniform  width  all  the  way 
around. 

This  added  area  on  the  inside  of  the  curve  is  a 
"lune."  The  New  York  State  Highway  Department 
makes  the  maximum  width  of  the  lune,  at  the  mid- 
point of  the  curve,  four  feet  for  curves  of  3(X)-foot  rad- 
ius or  less  ;    three  feet  for  curves  from  .300  to  550-foot 
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radius;  and  2  feet  for  radii  from  550  feet  to  800  feet. 
'I'he  Ohio  State  Hifclnvay  Department  frequently  wid- 
ens as  much  as  8  feet  at  the  centre  of  the  sharper 
curves. 

In  order  that  the  lune  may  fit  the  curve  properly, 
and  not  appear  "liroken-hacked"  it  is  necessary  to 
have  the  curve  of  the  inner  edj^je  a  true  arc,  taupjent 
to  the  edffe  of  the  straig^htaway  sections,  and  there- 
fore it  must  start  before  the  ])oint  of  curve  is  reached. 
The  lune  may  be  easily  staked  out  on  the  ground 
with  transit  and  tape,  by  means  of  data  <lerived  from 
the  radius  and  central  angle  of  the  centre  line  curve. 
On  the  accompanying  sketch,  from  Concrete  ITigli- 
way  Magazine,  R  is  the  radius  of  inside  edge  of  the 
))avenient,  if  it  is  of  uniform  width  around  the  curve, 
R'  is  the  radius  of  the  inside  edge  when  the  curve  is 
widened  bv  W. 

X  =  R   (sec   D/2— C) 
R'=(X+VV)/(scc   D/2— 1) 
T'  =  R'  tan    D/2 
Tlie  area  of  the  lune  bcdf  in  .square  yards  is 
irD/.HfiO    ( R-'  —  R")  -f  (R  4-  R' )    ( T'— T ) 
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The  New   Price    Revolution 


By  Irving  Fisher  ' 


AT  the  present  time  there  is  a  marked  halt  in 
])roduction.  Industry  is  slowing  down.  Un- 
employment of  labor  increases.  Some  indus- 
trial concerns  are  failing  to  earn  profits,  and 
others  are  suffering  the  <Iissi])ation  of  their  accrued 
profits,  because,  even  by  shutting  their  plants  down, 
they  cannot  save  certain  of  their  expenses  or  any  of 
their  fixed  charges.  The  government's  revenues,  de- 
I)endent  as  they  are  u]>on  the  national  income,  may 
fall  short  at  the  very  time  we  need  them  nio.st.  In 
brief,  we  are  threatened  with  a  widespread  business 
depression  and  from  ])eculiar  causes,  for  the  unsound 
conditions  usually  preceding  a  widespread  business 
,le])ression  are  absent. 

Belief  That  Prices  Must  Drop 

The  main  reason  why  business  is  not  going  ahead 
better  is  that  most  people  expect  prices  to  drop.  The 
merchant  is  selling,  but  not  buying.  The  manufactur- 
er holds  up  the  ])urchase  of  his  raw  materials.  reo])le 
quote  the  disparity  between  present  prices  and  those 
prevailing  "before  the  war,"  and  decide  they  will  not 
l)uy  much  until  i)resent  prices  get  down  to  "normal." 
This  general  conviction  that  ])rices  are  sure  to  drop  is 
])utting  a  brake  upon  the  entire  machinery  of  produc- 
tion and  distribution.  Readjustment  waits  because  we 
keep  on  waiting  for  it.  We  have  waited  in  vain  for 
over  three  months.  It  is  interesting  to  observe  that 
many  manufacturer.^  think  that  prices  must  come 
down,  including  the  price  of  lal)or,  but  they  are  ready 
to  demonstrate  to  you  that  their  own  prices  cannot 
come  down,  nor  can  they  pay  lower  wages.  Almost 
everything  they  buy  somehow  costs  twice  as  much  as 
before  the  war,  and  their  labor  is  twice  as  dear.  They 
cannot  pay  their  labor  less  if  labor  is  to  meet  the  in- 
creased cost  of  living.  Now,  as  a  matter  of  fact,  when 
we  investigate  almost  any  individual  one  of  the  so- 
called  high  ])rices  for  industrial  products  we  are  likely 
to  find  that  individually  it  is  not  high  ;  that  is,  it  is  not 
high  relatively  to  the  rest.  Our  quarrel  is  with  the 
general  level  of  prices. 


Variations  in  the  general  price  level  may  be  com- 
pared to  the  tides  of  the  .sea,  while  individual  prices 
may  be  conii)arcd  to  waves.  Individual  prices 
may  vary  from  this  general  level  of  prices  for  specific 
reasons  ])eculiar  to  individual  industries,  just  as  the 
height  and  depths  of  waves  vary  from  the  general  level 
established  by  the  tide.  The  cau.ses  controlling  the 
general  price  level  are  a.s  distinct  from  tho.se  control- 
ling individual  prices  as  the  causes  controlling  the  tides 
are  distinct  from  those  controlling  individual   waves. 

Individual  Versus  Universal  Price  Influences 

All  prices  have  risen,  but  s<jme  have  risen  more, 
some  less  than  the  average  for  particular  reasons  af- 
fecting each  industry.  In  some  cases  an  improved 
organization  of  both  employers  and  employees  has 
enabled  them  to  combine  against  the  public  and  take 
full  advantage  of  the  price  advance.  The  war  brought 
about  an  abnormal  demand  for  certain  jjroducts  like 
co])i)er  and  steel,  and  they  advanced  faster  than  the 
average.  The  abnormal  demand  having  disappeared, 
these  ])rices  are  being  adjusted  downward.  Wheat  is 
a  case  where  demand  increased  and  at  the  .same  time 
certain  of  the  usual  .sources  of  supply — Russia,  Aus- 
tralia, and  .\rgentina— di.sappearcd,  with  a  resultant 
abnormal  price  increase.  The  closed  sources  of  sup- 
ply have  ojjencd  again,  and  wheat  prices  in  the  world 
market  have  dropjied.  In  some  cases,  as  in  many  of 
the  industries  making  building  materials,  the  war 
meant  a  great  slackening  in  demand,  and  enforced 
curtailment  in  use  by  government  order.  In  such  in- 
stances we  arc  likely  to  see  an  upward  swing  in  prices 
as  the  su])presse(l  demand  again  makes  itself  felt.  To- 
day we  are  witnessing  throughout  the  country  .such 
l)rice  readjustments,  up  and  down,  but  the  general 
price  level  has  shown  little  sign  of  falling,  as  is  evi- 
denced by  price  index  numbers.  It  is  apparent  to 
every  thoughtful  observer  that  some  great  force  has 
affected  all  jjrices,  creating  a  new  standard  to  which 
they  are  all  conforming. 

The  fundamental  practical  question  confronting 
business  men  is  whether  the  general  level  of  prices  is 
going  to  fall.  In  my  opinion,  it  is  not  going  to  fall 
much,  if  at  all.  We  are  on  a  permanently  higher  jirice 
level,  and  the  sooner  the  business  men  of  the  country 
take  this  view  and  adjust  them.selves  to  it  the  sooner 
will  they  save  themselves  and  the  nation  from  the  mis- 
fortune which  will  come  if  we  persist  in  our  present 
false  hope. 

Business  men  should  face  the  facts.  To  talk  rever- 
ently of  1913-14  prices  is  to  speak  a  dead  language  to- 
day. The  buyers  of  the  country,  since  the  armistice, 
have  made  an  unexampled  attack  upon  prices  through 
their  waiting  attitude,  and  yet  price  recessions  have 
been  insignificant.  The  rea.son  is  that  we  are  on  a 
new  high-price  level,  which  will  be  found  a  stubborn 
reality.  Business  men  are  going  to  find  out  that  the 
clever  man  is  not  the  man  who  waits,  but  the  one  who 
finds  out  the  new  price  facts  and  acts  accordingly. 

The  above  remarks  are  from  an  address  read  last 
month  by  the  author  before  the  Conference  of  U.  S. 
Governors  and  Mayors. 


The  Canadian  Allis-Chalmers  Co.  announce  that 
their  stock  has  been  increased  with  the  reduction  in 
prices  at  the  mills  and  their  facilities  generallv  improv- 
ed in  the  structural  department.  They  further  state 
that  they  can  make  quick  shipments  for  large  or  small 
items  at  a  lower  cost  than  the  U.  .S.  prevailing  ware- 
house rates. 
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Canadian  Firm  to  Manufacture  Excavator 

The  luigineering  &  Machine  Works  of  Canada, 
[Ltd.,  St.  Catharines,  Ont.,  announce  that  they  have  se- 
fcured  the  rights  for  Canada  and  the  British  iMiipire, 
[less  certain  portions,  where  selling  arrangements  al- 
[ready  exist,  to  the  Keystone  ILxcavator,  Model  4.  In 
{the  United  States,  this  excavator  is  built  b}'  the  Key- 
[stone  Driller  Co.,  Beaver  Falls,  Pa.,  and  the  Engineer- 
ling  &  Machine  Works  of  Canada  are  erecting  and 
[equipping  a  plant  at  St.  Catharines  to  manufacture  it 
for  distribution  in  this  country  and  overseas.  They 
[expect  to  start  making  deliveries  during  the  month  of 
iMay,  selling  the  machine  for  substantially  the  same 
'price  at  which  it  is  sold  in  the  United  States.  This  ex- 
Ecavator,  simply  by  changing  to  the  proper  form  of 
Ishovel  or  scoop,  can  be  used  as  a  steam  shovel,  as  a 
Iditch  digger  and  back  filler,  and  as  a  dirt  loader,  for 
[loading  and  unloading  hopper  cars  with  clam  shel 
[bucket.  It  is  especially  adapted  to  good  roads  and 
'street  work. 


I 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


Verdun,  P.  Q.,  will  make  application  for  a  loan  under  the 
Igovernment's  housing  scheme. 

A  new  wharf  at   Lachine  and  a  new  post  office  at  Ver- 
lun  are  among  the  appropriation   items   recently   approved. 

Survey   for   a   new  dock   to   be   built   at   The   Pas.    Man., 
bas  been  begun  by  G.   Davies,  of  the  Department  of  Public 
/^orks. 

Business  men  of  Meaford,  Ont..  have  formed  a  company 
lor  the  development  of  the  oil  lands  owned  by  Mr.  Ben 
JDoran  in   that  neighborhood. 

With   a   capital   of  $20,000   the   Closse   Construction   Co., 
'Ltd.,  has  been  formed  to  carry  on  the  business  of  contractors 
and  builders.     The  head  office  is  in  Montreal. 

The  excavation  for  the  new  T.  Raton  warehouse  at  Monc- 
Iton,  N.  B.,  is  to  be  completed  by  the  end  of  this  month.  B. 
|Mooncy  &  Sons  are  the  contractors  for  this  part  of  the  work. 

The  sum  of  $237,750  will  be  spent  on  "Good  Roads"  in 
[Lincoln  county,  Ont.,  this  year,  according  to  the  recent  deci- 
sion of  the  council.  Tar  macadam  will  be  laid  and  a  stand- 
lard  width  of  16  feet  has  been  fixed  upon. 

The  Megantic  &  Stanstead  Quarry  Co.,  Ltd..  Montreal, 
Ihas  been  formed  with  a  capital  of  $49,000.  to  acquire  the  busi- 
Iness  of  La  Compagnie  de  Granit  de  Megantic,  Ltd.,  and  to 
[carry  on  the  business  of  general   contractors. 

The  Automobile  Association  of  South  Waterloo,  Ont,,  is 
fsupporting  the  proposal  to  have  the  stone  road  from  Dundas 
[to  Elmira,  passing  through  Gait.  Preston,  Kitchener  and 
[Waterloo  designated  as  a  provincial  county  highway. 

The   town    council    of    Newmarket.    Ont.,    has    adopted    a 
'committee  report  recommending  that  issue  of  debentures  to 
the  value  of  $110,000  to  cover  the  cost  of  a  sewerage  system. 
•A  by-law  on  this  proposition  will   I)c  submitted   to  the  rate- 
payers at  an  early  date. 

The  waters  of  Shoal   Lake  flowed   through   the  big  con- 
crete aqueduct  and  reached  the  mains  of  the  city  of  Winni- 
peg on   Saturday,   April   5.    There   has   been   some   discussion 
.as  to  whether  a   fdtration   plant   will   be   necessary,   as   there 
lis  a  possibility  that  the  water  may  not  be  pleasant  for  con- 


sumption in  its  raw  state,  though  tests  by  Mr.  A.  Blackie, 
the  City  Chemist,  so  far  show  nothing  objectionable  from 
a  health  .standpoint.  The  hard  water  has  now  been  driven 
out  of  the  city's  mains,  however,  and  the  citizens  have  the 
opportunity  of  judging  for  themselves  whether  they  want  a 
filter  installed. 

Nine  building  permits,  valued  at  $21,880,  were  issued  in 
the  city  of  Kitchener,  Ont.,  during  the  month  of  March,  while 
in  March,  1918,  the  estimated  value  was  $14,970.  The  tota'  for 
the  first  three  months  of  the  year  is  $124,140.  as  compared 
with  $18,995  in  the  corresponding  period  in  1918. 

The  Ottawa  Board  of  Control  has  recommended  to  the 
city  council  that  a  by-law  be  passed  bringing  the  city  under 
the  Ontario  Housing  Act,  and  that  a  housing  commission  be 
appointed,  consisting  of  the  following:  J.  A.  Cameron.  J.  U. 
Vincent,  C.  P.  Meredith,  J.  .A.  Machado  and  Walter  Todd. 

At  least  $75,000  worth  of  new  pavements  will  be  con- 
structed this  year  in  Gait,  Out.,  City  Engineer  Fairchild 
states.  It  is  also  possible,  dependent  upon  an  agreement 
with  the  Grand  River  Ry.,  that  further  pavement  work  in- 
volving an  additional  $75,000  expenditure,  will  be  undertaken. 

Building  permits  to  the  value  of  $40,700  were  issued  in 
Regina  during  the  month  of  March,  making  a  total  of  $87,- 
400  for  the  first  three  months  of  the  year.  Last  year  the 
total  for  January.  February  and  March  was  $446,500,  but  of 
this  figure  $438,000  was  for  a  warehouse  for  the  T.  Eaton  Co. 

At  a  recent  meeting  of  the  Winnipeg  Board  of  Trade, 
Mr.  N.  T.  MacMillan,  speaking  on  the  housing  question, 
stated  that  Winnipeg  needed  10,000  homes  of  the  cottage  and 
small  bungalow  type.  He  advocated  the  giving  of  the  city's 
share  of  the  Federal  housing  loan  direct  to  the  returned  sol- 
diers. 

The  council  of  Brant  county,  Ont.,  proposes  construction 
work  this  season  on  either  the  Paris  or  the  Burford  road, 
whichever  is  not  used  as  the  route  of  the  provincial  highway, 
and  a  permanent  road  will  be  laid  from  Brantford  to  Water- 
ford.  The  suburban  area  around  Brantford  is  also  to  be  im- 
proved. 

A  proposal  has  been  made  by  men  of  the  building  trades' 
unions  in  Regina  to  eliminate  the  contractor  in  the  under- 
taking of  building  and  to  erect  anything  from  a  shack  to  a 
big  block  for  anyone  in  the  city.  In  this  way  they  propose 
to  do  away  with  the  contractor's  profits  and  reduce  the  cost 
of  building. 

The  Essex  Border  Utilities  Commission  is  having  a  by- 
law prepared  for  submission  to  the  ratepayers,  which  provides 
for  the  taking  over  of  the  plants  of  the  Windsor  Water  Board 
and  the  Walkerville  Water  Company  for  the  supply  of  water 
to  the  five  border  municipalities — Windsor,  Walkerville,  Ford, 
Sandwich  and   Ojibway. 

Work  on  the  proposed  bridge  over  the  Mississippi  River 
in  Fitzroy  township.  County  of  Carleton,  Ont.,  is  to  be  start- 
ed in  June,  the  county  council  having  let  the  contract  to  the 
Ontario  Bridge  Co..  at  $55,,500.  The  structure  will  be  of 
steel  on  concrete  abutments.  Messrs.  Byrne  &  Patterson,  of 
Ottawa,  are  engineers  for  the  county  and  will  be  in  charge 
of  the  work. 

It  is  reported  that  there  is  some  opposition  fnim  West- 
ern members  of  parlianient  to  the  Dominion  Government 
making  grants  for  the  construction  of  roads  in  Ontario  and 
l'"astcrn  Canada.  To  offset  this  opposition,  a  nuinber  of  On- 
tario municipalities  are  said  to  be  organizing  a  scheme  to 
have  a  big  deputation  go  to  Ottawa  and  place  their  views 
on   the  matter  very  definitely  before  the   Government. 

According  to  the  announcement  of  Mr.  Grant  Hall,  vice- 
president  of  the  C.P.R.,  preparations  are  being  rapidly  com- 
pleted  to   enable   the  company   to   undertake   its   construction 
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and  hettorincnt  proKraTiime  as  soon  as  the  frost  and  snow 
are  siifVicicntly  dispersed  to  make  work  possible.  A  con- 
siderable amount  of  ballasting  is  to  be  done  in  the  West 
this  year,  but  very  little  steel  will  be  required  as  there  are 
no  large  bridges  contemplated. 

The  Canadian  National  Railway  Board  is  granting  re- 
([uests  for  several  improvements  on  the  Niagara,  St.  Cathar- 
ines &  Toronto  Ry.,  including  the  relaying  of  several  miles 
of  track  within  the  limits  of  St.  Catharines,  with  new  pave- 
ment between  the  rails,  entire  new  overhead  work  on  the 
local  line  between  that  city  and  Thorold  and  the  enlarging 
and  transforming  of  Lakeside  Park.  Port  Dalhousie,  into  a 
pleasure  resort,  with  a  new  bathing  house. 

The  department  of  public  works  of  the  province  of  New 
Brunswick  proposes  to  continue  on  an  extensive  scale  its 
policy  of  replacing  wooden  bridges  with  permanent  concrete 
structures.  A  bill  was  recently  introduced  in  the  Legisla- 
ture by  Hon.  Mr.  \'enoit,  authorizing  a  debenture  issue  of 
.$(jO(),000  for  this  purpose.  The  permanent  bridges  now  un- 
der construction,  he  stated,  would  cost  $474,000.  and  those 
stiirto  be  undertaken  will  cost  $.523,000,  according  to  present 
estimates. 

A  delegation  representing  the  Regina  Builders'  Exchange 
recently  waited  on  the  Provincial  Government  of  Saskatche- 
wan with  the  proposal  that  all  contractors  in  the  province 
l)e  registered  with  the  department  of  public  works  and  that 
only  contractors  so  registered  be  allowed  to  construct  pub- 
lic or  municipal  works.  Hon.  A.  P.  McNab,  Minister  of  Pub- 
lic Works,  and  Premier  Martin,  who  received  the  delegation, 
replied  that  such  a  measure  would  require  legislation  after 
due  consideration  and  did  not  give  definite  assurance  as  to 
whether  action  would  be  taken.  The  Builders'  Exchange  re- 
presentatives were  U.  McKay,  E.  E.  Poole  and  Wm.  A.  Wil- 
son. 

A  deputation  from  Kent  county.  Out.,  recently  waited 
on  Hon.  F.  B.  Carvell,  Minister  of  Public  Works,  urging 
that  the  Government  renew  dredging  work  on  the  Chenail 
Ecarte  running  into  the  Sydenham  River.  The  Federal  auth- 
orities, a  number  of  years  ago,  dredged  out  the  channel,  but 
during  the  spring  thaw  the  adjacent  farm  land  is  inundated. 
The  Minister  promised  careful  consideration  of  the  request. 
The  deputation  also  sought  an  amendment  to  the  Indian 
Act,  permitting  municipalities  undertaking  drainage  schemes 
to  carry  such  works  through  Indian  reservations.  Under  the 
present  provisions  this  is  not  possible.  Improvements  were 
also  urged  for  Rondeau  harbor. 


Personals 


who.  since   11)10,   has  been  one  of  the  senior  otlicials  oi   tlic 
company. 

Lieut.  M.  B.  Watson,  M.A.Sc,  C.E.,  M.E.,  has  been  re- 
commended by  the  industrial  advisory  committee  of  the 
Board  of  Education  for  the  position  of  Director  of  Engin- 
eering at  the  Central  Technical  School  in  Toronto.  Lieut. 
Watson  has  served  overseas.  There  were  twenty-six  other 
applicants  for  the  position. 

The  committees  recently  appointed  by  the  .Vmcrican 
Railway  Engineering  Association,  head  office  in  Chicago, 
included  the  name  of  Mr.  J.  R.  W.  .\mbrose,  chief  engineer 
of  the  Toronto  Terminals  Railway  Co.,  as  chairman  of  the 
Roadway  Committee  and  vice-president  of  the  Standardiza- 
tion Committee.  The  work  of  both  these  committees  is  of 
a  very  important  nature. 

Lieut. -Col.  Blair  Ripley,  D.S.O.,  who  commanded  the  1st 
Canadian  Railways  Troops  overseas,  arrived  home  last  week. 
Prior  to  the  war  Col.  Ripley  was  well-known  as  engineer  of 
grade  separation  for  the  C.P.R..  and  he  will  resume  this 
position  after  a  brief  vacation.  The  value  of  his  services  at 
the  front  have  been  recognized  by  the  award  of  the  D.S.O., 
as  well  as  the  mention  of  his  name  in  dispatches  on  two 
occasions. 

Mr.  C.  S.  Ogilvie  has  been  appointed  assistant  engineer, 
Ottawa  division.  Grand  Trunk  Railway  .system,  in  succession 
to  Mr.  H.  Mowat.  assigned  to  other  duties.  Mr.  Ogilvie  was 
formerly  assistant  engineer  of  the  Grand  Trunk  at  Belle- 
ville, and  went  overseas  with  the  first  contingent  of  the  Can- 
adian Expeditionary  Force  in  the  1.3th  Royal  Highlanders. 
He  was  a  prisoner  in  Germany  for  more  than  three  years,  be- 
ing released  after  the  signing  of  the  armistice. 

.Announcement  has  been  made  of  a  number  of  new  ap- 
pointments on  the  staflF  at  the  works  of  the  Dominion  Steel 
Corporation.  F.  E.  Lucas  has  been  appointed  Economy  En- 
gineer; A.  L.  Reading  superintendent  of  the  rail  mill,  and 
VV.  Buckley,  assistant  superintendent;  W.  Walshaw,  roll  de- 
signer; C.  C.  Graves,  superintendent  of  blooming  mill;  S. 
Green,  superintendent  of  the  night  mills.  All  of  the  above 
have  been  "on  the  staff  of  the  company  seven  years  or  more. 


.Xlcidc  Chaussc.  architect,  has  removed  his  oflices  from 
No.  367  Beaver  Hall  Square,  to  No.  72  East  Notre  Dame 
Street,  Montreal. 

Mr.  G.  C.  McDowell  has  been  appointed  city  engineer 
of  Fredericton.  N.  B.  For  some  time  Mr.  McDowell  has 
been  town  engineer  of  Truro,  N.  S. 

Mr.  B.  F.  Lamson,  of  the  Welland  Ship  Canal  engineer- 
ing staff,  has  been  appointed  as  assistant  city  engineer  of  St. 
Catharines,  Out.,  succeeding  D.  H.  Fleming,  who  has  become 
city  engineer  of  Owen  Sound. 

H.  W.  Appleton,  formerly  with  the  Robert  W.  Hunt 
Company,  and  recently  works  manager  Toronto  Plate  Glass 
Importing  Co.,  has  joined  the  staflF  of  Burns  &  Roberts,  Ltd., 
railway  and  contractors'   equipment,  Toronto. 

Mr.  C.  O.  Stillman,  formerly  vice-president  of  the  Im- 
perial Oil  Co..  has  been  elected  to  the  presidency  of  that  cor- 
poration, succeeding  the  late  Hon.  W.  J.  Hanna,  whose 
death  occurred  recently.  The  vacancy  on  the  board  has  been 
filled   by    the   election   of   Mr.   Alexander    Murray    McQueen, 


Obituary 

Mr.  Euclide  A.  Jacques,  contractor,  of  Windsor,  Ont.. 
died  recently.    He  was  60  years  of  age. 

Mr.  Donald  MacDonald  MacLeod  who,  in  the  early  day.s. 
did  considerable  business  as  a  contractor  in  the  city  of  To- 
ronto and  the  vicinity,  died  recently  at  the  advanced  age  of 
89  years.  Mr.  MacLeod  retired  from  business  about  fifteen 
years  ago  and   spent  his  declining  years  in  Toronto. 

Mr.  G.  H.  Garden,  who  was  well  known  in  Canada  in 
connection  with  railroad  location  work,  died  recently  at 
Rouse's  Point,  N.  Y.  Mr.  Garden  first  entered  upon  engineer- 
ing work  at  the  early  age  of  sixteen  years  as  an  assistant  to 
bis  father,  who  was  a  land  surveyor.  .\t  twenty  he  was  ap- 
l>ointed  assistant  engineer  on  location  of  the  I.  C.  R..  at  New- 
castle. N.  B.  He  was  in  charge  of  part  of  the  location  of  the 
Crow's  Nest  Pass  division  of  the  C.  P.  R.  in  British  Columbia 
and  was  in  charge  of  location  and  construction  on  the  Que- 
bec &  Lake  St.  John  Railway,  now  part  of  the  Canadian 
National  Rys.  He  also  supervised  the  location  and  conslruc- 
tion  of  the  greater  part  of  the  C.  P.  R.  Laurentian  Division, 
and  fram  1898  to  1901  was  chief  engineer  of  the  .Mberta  Rail- 
way &  Coal  Co.  at  Lethbridge,  .Mta.  For  two  years  he  wa». 
in  charge  of  location  of  part  of  the  Transcontinental  Rail- 
way, and  just  previous  to  his  retirement  in  1914  superintend- 
ed the  locating  of  a  large  part  of  the  C.  P.  R.  Montreal-Toron- 
to line.  Mr.  Garden  was  a  charter  member  of  Engineering  ■ 
Institute  of  Canada,  and  also  a  member  of  the  Engineers' 
Club  of  Montreal. 
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^^^              .                          i     ^^^     esTA»u9Hn  rsao      ^  are  about  120  men,  for  the  most  part  of  wide  exper- 

^^    ^ B--— tffc.^^T    I  W^\.  .^^                   ■  •'^"ce,  who  are  open  for  engagement — these  including 

M  ^^I^T  I^bI       I      \^W^m^^^W^^\  ^'^^■c'l   accountants;   twenty   clerks;   ten   general    con- 

II     «|  I  1,1.  wl^^^    I   m^%^^  m\    W  struction  men,  from  superintendents  down;  six  chem- 

^^^^•'•*'                              \,  ^     ^^\#1   \A  ists;  twenty-five  engineers;  fifteen  salesmen;  ten  sur- 

^^i^xp-»|/vJ»«^a^»i»i«/v     Oxa'v  ri  ^atir  veyors  ;   eight  draftsmen   and   eighteen   classed   under 

^  I^IlQlIlCCrillQ    IvCVlCW  "general"  but  including  some  very  excellent  material. 

We  are  advised  that  this  list  includes  men  who  were 

Published  Each  Wednesday  by  formerly  drawing  salaries   at  high   as  $5,000,   so  that 

HUGH   C.    MACLEAN,  LIMITED  ''"  Srrades  are  available. 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ,     Employers  of  labor  who  may  be  in  need  of  any  of 

THOMAS  S.  YOUNG,  General  Manager.  t'^^^  '"^n  listed  above  or  who  know  of  positions  which 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  ^"3'  ^^  ^hese   men   might   profitably  fill,  are  asked  to 

Telephone  A  2700  communicate    with    Major    Galbraith,    or    Lieutenant 

^ ., Rutherford,  at  43  King  Street,  West,  Toronto.     We 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  must  not  forget  that  the  placing  of  these  men  in  posi- 

WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  tions  as  good,  or  ])ractically -as  good,  as   they  left,   is 

VANCOUVER      -     Tel.  Seymour  2013      -      Winch  Building  a  duty  we  owe  them. 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  

CHICAGO    -   Tel.  Harrison  5351    -    1413  Gt.  Northern  Bldg. 

U-ONDON,  ENG.   -------   16  Regent  Street  s.w.  Start  at  the  Bottom  When  Organizing 

SUBSCRIPTION  RATES  ^     ^^   organization,   like   a   house,   must   be  reared 
Canada  and   Great   Britain.  $2.00.     U.   S.  and   Foreign,  $3.00.  /\      f'"'"  t'^^"  foundation  up.     It  must  have  a  sub- 
Single  copies  10  cents.  ^     ^   stantial  basic  .structure  upon  which  to  expand 
arid    become    augmented.      The    trouble   with 

.■^iillioiized    by    the    Postmaster    General    for    Canada,    for    transmission  IlKJSt     Organizations     ill     the     past     haS     been     that     they 

as  second  class  matter.  *    „a      l       *_    il         a                   i               111                     01 

Entered  as   second   class   matter   July   l.Stl.,   1914.   at    the    Postoffice   at  started    at    the    tOp    aiUl    WOrked    dowll.       Such    aSSOCia- 

Buffaio,  N.  v.,  tinder  the  Act  of  Congress  of  March  3,  1879.  tious  havc  failed  SO  oftcii,  and  indeed  must  always  fail 

Vol.  33                                April  23,  1919                                Ho.  17  '^"'  *-'^*^y  ^""^  organized  on  a  fundamentally  wrong  bas- 

— ■ ■■ —  is.    They  never  stood  because  there  was  no  foundation 

Principal   Contents                         p,,,  f^*"  ^'l^'"  ^^  «*and  on.    The  old  cry  of  "let's  organize" 

,, ,.,     .  ,                                                                                   ,  ,  was  simply  trying  to  build  a  house  by  placing  the  roof 

rvditorial !(9  r      . 

Improvcnu'nt  of   X'ancouvcr   Harbor 381 

Coinpletion  of  Long  Bridge  over  Peace  River 387  It    is   in    the   matter   of   a   sound    structure   that   the 

Kent  County  Culverts 388  scheme  of  organization  for  the  construction  and  build- 

Guelph,  Ont.,  Takes  Step  to  Organize  Builders 389  '"R  industries   ilkustrated   in   the   Contract  Record   of 

New  Type   Skylight   Saves   Maintenance    ExpLUse    392  April  9th,   page  329,   derives   its  greatest   merit.     And 

Concrete  Colliers  Built  on  Unit  Principle 394  being  fundamentally  solid,  it  answers  all  arguments. 

Status  of  Guarantees  on  Pavements 395  There  is  none  of  the  tail  wagging  the  dog  about  it — 

Surveyor  as  a  Planner 397  nothing  but  a  reasonable,  sensible,  equitable  and  appli- 

Mainly  Constructional 398  cable    scheme    for   securing   unity,     co-operation     and 

strength  among  the  construction  interests  of  the  Do- 

Our  Duty  to  Returned  Technical  Men  minion. 

IN  previous  issues  we  have  described  the  establish-  Unvvieldiness  is,  perhaps,  the  greatest  evil  of  exist- 

ment  of  clearing  houses  for  returned  technical  and  '"ff  associations.     Organizers  try  to  get  everybody  of 

semi-technical  men  in  Toronto  and  elsewhere  and  '"l^e  interests  together  in  a  great  convention  that,  when 

Hit    is    interesting    to    follow    the    results    of    this  it  meets,  after  trying  to  gather  together  representatives 

scheme.    It  will  be  recalled  that  information  regarding  '''om  a  country  3,000  miles  long,  accomplishes  nothing 

returning  men  is  gathered  during  the  return  journey;  because  it  is  unmanageable  and  because  a  condensed 

also  that  employers,  or  probable  employers,  of  tech-  expression   of  opinion   is   impossible   to   secure.     The 

nical  men  were  advised  by  letter  and  through  the  trade  executive  attempt  to  l)uild  up  a  vast  body,  the  individ- 

and  daily  press,  of  the  existence  of  these  offices,  so  "'i^  members  of  which  are  amenable  only  to  the  whole 

that  they  could  get  in  touch  with  the  men  at  these  without   being   locally   grouped   to   care   for   localized 

•  points,  or  file  copies  of  their   requirements  with   the  needs, 

secretaries.  'j-hg  feature  of  the  scheme  referred  to  is  that  there 

he    Toronto  office  has  been  doing  most  valuable  is  room  for  everybody  and  everybody  lias  room  with- 

work  during  the  past  month,  but  the  stage  has  now  out   cumbersome   results.      Local   builders'   exchanges 

been  reached  when  more  technical  men  are  applying  form  the  basis  of  the  scheme.    They  are  the  backbone 

than    there   are   positions   for.    Ai)proximately   35    per  of  the  structure  and  through  their  appointed  represen- 

cent  nf  the  men  making  application  have  been  placed  tatives  a  provincial  organization  is  l)uilt  up— a  council 

in  suitable  i^sitions*  and  we  might  say,  in  passing,  that  or  executive  which  will  deal  with  the  matters  of  pro- 

this  IS  one  of  the  big  advantages  of  the  whole  scheme,  vincial  wide  interests  and  consult  with  the  provincial 

ni  that  the  bureau  offices  are  in  cliarge  of  skilled  tech-  government  in  ca.ses  of  necessity  in  the  same  manner 

nical  men  who  are  careful  to  size  \\\>  the  ])ossibilities  as  the  local  builders'  exchanges  consult  with  the  muni- 

of  each  man  and  fit  him  into  the  work  for  which  he  is  ,cipal  governments.    Each  province  will  be  thus  organ- 

Ky  equipped  both  in  experience  and  training.  ized  and  represented  by  small  councils,  which  being 

are  advised  that  at  the  present  moment  there  appointed  representatives  of  the  local  exchanges  are 
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al)lf  t(j  act  for  them  and  venture  opinions  on  tlu-ir  1k'- 
half. 

In  a  similar  way,  a  Dominion  executive  or  council 
is  composed  of  appointees  from  the  ])rovinciaI  councils, 
empowered  to  consider  problems  of  Dominion  impor- 
tance and  to  act  with  the  Ottawa  government  when 
legislative  matters  are  under  discussion.  The  provin- 
cial councils  and  the  Dominion  councils  need  not  meet 
freejuently,  indeed  frequent  meetings  are  inadvisable, 
but  they  are  ready  to  oflFer  a  response  to  any  call  for 
their  services. 

An  examination  of  this  scheme  cannot  fail  to  indi- 
cate its  simplicity.  There  is  nothing  involved  about  it ; 
no  waste  effort;  no  unwieldy  bodies  to  manipulate.  It 
offers,  further,  plenty  of  room  for  expansion,  for  the 
reception  of  new  exchanges  at  any  time  without  any 
disruption  or  overlapping.  Indeed  it  is  fundamentally 
sound,  for  it  starts  at  the  bottom  and  works  ujjwards. 


Much  Work  Contemplated 

TlllC  building  work  which  has  lately  been  let  in 
Montreal  is  mainly  of  a  small  character.  Con- 
tracts for  a  very  fine  church  at  Lachine,  for  a 
large  school,  and  for  an  apartment  house  to 
cost  about  $500,000,  are  the  most  recent  -important 
jobs.  The  bulk  of  the  work  consists  of  additions  to 
factories,  new  residences,  and  several  small  garages. 
The  Government  is  inviting  bids  on  the  excavations 
and  foundations  of  the  addition  to  the  Montreal  Cus- 
toms House.  Several  local  contractors  tendered  on 
the  military  educational  building  at  Kingston,  but 
they  all  bad  their  deposits  returned.  Several  schools 
are  to  be  built  in  the  province. 

Supply  houses  state  that  inquiries  are  coming  in 
moie  freely,  and  it  remains  to  be  seen  whether  the 
buildings  will  materialize.  There  is  a  lot  of  work  in 
the  contemplation  stage,  but  the  high  cost  has  proved, 
in  the  past,  a  bar  to  many  schemes  going  ahead.  It  is 
in  this  connection  that  the  Montreal  Association  of 
Building  and  Contracting  Industries  is  working  with 
a  view  to  seeing  whether  the  price  of  certain  supplies 
cannot  be  reduced.  Some  supply'  men  declare  that  this 
is  not  possible — take  bricks  as  an  example — while  oth- 
er«  admit  that  there  is  a  possibility  of  smaller  prices, 
j.rovided  that  the  manufacturers  will  co-operate. 


Competitive  Plans  for  Regina  War  Memorial 

Further  details  of  the  competition  for  the  plans  of 
the  proposed  war  memorial  museum  at  Regina  are 
a\ailable.  Mr.  Septimus  Warwick,  architect,  Montreal, 
and  Professor  R.  Traquair,  professor  of  architecture  at 
McGill  University,  have  been  ajipointed  assessors  in 
the  competition.  Among  the  architects  invited  to  com- 
pete are  Brown  &  Vallance,  E.  &  W.  S.  Maxwell, 
and  Nobbs  &  Hyde,  all  of  Montreal.  Unsuccessful 
competitors  will  receive  an  honorarium  of  $1,000  each. 
All  drawings  are  to  be  delivered  to  the  Deputy  Minis- 
ter of  Public  Works  on  or  before  July  7th,  and  the  as- 
sessors will  come  to  a  decision  within  21  days  of  that 
time. 


MacKinnon  Steel  Co.  Limited,  Sherbrooke,  Que., 
are  starting  the  erection  of  two  large  tower  derricks 
with  90  ft.  booms,  all  steelwork  for  which  has  been 
fabricated  by  them,  for  the  Davie  Shipbuilding  &  Re- 
l)airing  Com])any,  Lanzon,  One.  This  company  has 
also  recently  completed  a  70  ft.  x  480  ft.  crane  run- 
way for  the  same  company. 


Reconstruction  of  Roads  to  Cope   With 
Motor  Traffic 

The  committee  of  the  American  Road  Builders' 
.■\ssociation  on  "Reconstruction  of  Narrow  Road- 
ways of  Trunk  Highways  with  Adequate  Found- 
ations and  Widths  for  Motor  Truck  Trafific"  in  pre 
senting  a  progress  report  considered  the  following 
sub-divisions  of  this  topic  most  profitable  for  discus- 
sion : 

(1)  Width — (a)  of  the  pavement,  (h)  of  the  vhonl- 

ders. 

(2)  Drainage — -(a)  surface,  (b)  sub-surface. 

(3)  Foundations — (a)  of  new  construction,  (b)  of 

previous  construction. 

(4)  Pavement  surfaces. 

(5-  Desirability  of  maintaining  trafific  during  con- 
struction. 
(6)  Economic  improvement  of  line  and  grade. 

Width. — The  Committee  recommends  that  the 
|)a\  cd  surface  of  the  roadway  on  trunk  highways 
should  be  at  least  20  feet  in  width.  For  each  addition- 
al line  of  traffic  nine  feet  more  should  be  added.  The 
committee  recommends  that  the  minimum  width  of 
the  shoulder  be  five  feet. 

Drainage. — The  committee  recommends  that  the 
])resent  drainage  systems  be  examined  and  placed  in 
such  condition  that  they  will  function  pro])erIy.  Such 
additions  should  be  made  as  are  necessary  to  keep  the 
subgrade  dry. 

Foundations. — Where  of  new  construction  the 
committee  recommends  that  all  foundations  be  of  con- 
crete. Where  present  pavement  can  be  utilized  the 
committee  recommends  that  the  widening  be  of  the 
same  kind  of  construction  as  the  portion  to  he  utilized. 
While  the  committee  have  under  consideration  the 
bituminous  macadam  foundation,  no  definite  conclu- 
sions have  been  formed  as  yet. 

The  committee  has  purposely  refrained  from  re- 
commending a  thickness  for  the  different  types  of 
foundations  because  they  are  aware  that  they  lack 
sjiecific  data  upon  the  kind  and  character  of  traffic 
to  be  put  upon  them.  Nor  have  they  any  reliable 
information  in  regard  to  the  destruction  of  difTercnt 
kinds  of  pavements  by  impact. 

Pavement  Surfaces. — It  is  recommended  that 
pavements  on  trunk  line  highways  be  of  concrete, 
bricks,  wood  block,  stone  block  or  bituminous  con- 
crete (of  the  mixed  type"). 

Desirability  of  Maintaining  Traffic  During  Con- 
struction.— The  committee  reconnnends  that  wherever 
I)f)ssiblc,  traffic  should  be  maintained  especially  where 
the  alternative  is  indirect  or  inadequate  detours.  This 
can  be  accomplished  in  some  cases  by  carrying  the 
traffic  along  the  side  of  the  roadway:  in  others  it  has 
been  found  possible  to  construct  the  pavement  one- 
half  at  a  time.  It  is  suggested  that  these  methods  be 
given  consideration  even  though  they  involve  a  great- 
er immediate  cost  than  would  the  closing  of  the  road- 
way. It  is  certain  that  better  and  surer  provision  must 
be  made  for  the  maintenance  of  traffic. 

Economic  Improvement    of    Line  and   Grade.— .\ 

thorough  study  of  line  and  grade  is  rccomnuMHlpd  in 
order  that  sharj)  turns  and  steep  grades  may  be  eli- 
minated at  the  time  of  reconstruction. 

This  report  is  presented  as  one  of  progress  only. 
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Improvement   of  Vancouver   Harbor 

Engineer  Makes  Recommendations  for  Immediate    Develop- 
ment    of     Port  —  $12,000,000     Will    Construct     First     Unit 


I 


Wl'J'Fi  the  idea  of  developing  the  port  of  Van- 
couver and  improving-  its  facilities  so  as  to 
make  it  worth}'  of  its  geographical  and  eco- 
nomic position  at  the  Pacific  terminus  of 
the  great  Canadian  transcontinental  railroads  and  in 
proximity  to  the  magnificent  resources  of  the  West, 
the  Dominion  Government  has  been  seeking  expert 
advice  in  regard  to  improvements  that  might  be  effect- 
ed to  make  it  a  great  shipping  centre.  In  1911,  Mr. 
A.  D.  Swan,  C.E.,  of  Montreal,  was  instructed  by  the 
Department  of  Public  Works  to  examine  into  and  re- 
port on  the  general  conditions  and  existing  facilities 
of  Vancouver  harbor  and  propose  such  schemes  for 
the  future  development  of  the  port  as  seem  suitable 
to  promote  its  growth  and  otherwise  best  serve  the 
interest  of  the  port  and  of  the  country. 

Mr.  Swan's  studies  on  this  occasion  were  embod- 
ied ill  a  report  submitted  in  1912  in  which  were  includ- 
ed a  number  of  recommendations,  work  upon  which 
has,  however,  'been  carried  out  to  only  a  limited  extent. 
As  certain  facilities  were  urgently  required,  Mr.  Swan 
was  authorized  in  the  fall  of  1918  to  make  further  in- 
vestigations and  report  on  the  immediate  and  urgent 
requirements.  The  recommendations  of  the  engineer 
as  a  result  of  these  considerations,  are  embodied  in 
a  report  just  submitted  to  the  Minister  of  Marine  and 
Fisheries.  In  the  last  issue  of  the  Contract  Record 
reference  was  made  to  the  main  points  which  the  en- 
gineer urged  as  neces.sary.  Since  publishing  the  ar- 
ticle referred  to,  the  report  has  been  made  public  and 
a  further  review  is  made  herewith. 

One  cannot  be  otherwise  than  optimistic,  the  re- 
port states,  as  to  the  future  trade  of  the  port  if  modern 
facilities  and  proper  equipment  for  handling  cargoes 
are  provided  at  the  earliest  possible  date,  so  that  it 
may  not  be  handicapped  iby  allowing  rival  American 
ports  to  get  so  far  ahead  that  it  would  be  difficult  for 
Vancouver  to  gain  what  she  has  lost  through  lack  of 
foresight  and  preparation.  Judging  from  the  great 
ports  of  Europe,  those  that  are  doing  the  biggest  busi- 
ness and  doing  it  most  efficiently,  are  the  ports  that 
have  kept  their  facilities  ahead  of  actual  requirements, 
and  great  development  has  invariably  been  followed 
by  increase  of  trade  and  population. 

In  considering  the  probable  future  traffic  at  the 
port,  it  is  somewhat  difficult  to  arrive  at  sound  con- 
clusions as  to  what  immediate  develo])ment  is  neces- 
sary. In  ordinary  circumstances,  one  would  naturally 
turn  to  the  trade  of  the  ])ort  for  the  last  three  or  four 
3cars,  but  owing  to  war  conditions,  and  the  fact  that 
enormous  supplies  have  been  shipped  to  Russia 
China  and  Japan,  and  other  centres  through  Vancouv . 
er,  which  might,  in  ordinary  peace  times,  be  shipped 
by  other  routes,  the  engineer  concluded  that  he  must 
nr)t  base  any  recommendations  on  the  recent  trade  re- 
turns, as  they  were  abnormal.  At  his  request,  the 
Canadian  T'acific  Railway  jirepared  statements  as  to 
their  total  import,  export,  and  coastwise  traffic  at  the 
port  from  1913  to  1918,  which  was  as  follows: 

mu  over  ]!ll.3 21%    decrease 

li)13       "       !91:i 3% 


1916  over  I'JK! 112%    increase 

1917  "      1913 164% 

1918  "      1913 105% 

Future   Increase  in  Traffic 

From  the  rapidly  increasing  business  with  the  East, 
he  thinks  it  most  probable  that  there  will  be  a  very 
considerable  future  increase  in  traffic  over  the  year 
1913.  Mr.  Swan  interviewed  personally  each  and  all 
of  the  large  shippers  now  exporting  from  or  import- 
ing into  Vancouver,  and  obtained  a  statement  as  to 
what  additional  wharfage  they  were  prepared  to  make 
use  of  if  it  was  provided  and  properly  equipped  at 
reasonable  charges,  so  that  such  recommendations  as 
he  makes  are  based  practically  on  actual  requests  for 
immediate  facilities,  and  if  a  comprehensive  plan  of  the 
whole  general  scheme  is  now  approved,  the  future 
accomniodation  can  be  increased  from  time  to  time  as 
trade  and  commerce  expands  and  the  necessity  for 
such  increase  in  wharfage  arises. 

Owing  to  the  lack  of  wharf  accommodation  and 
facilities  at  Vancouver,  the  total  charges  for  wharf 
handling  and  storage  amounts  to  practically  $4.95  i)er 
ton  for  thirty  days  as  compared  with  $1.60  at  New 
York  and  $2.30  at  Seattle.  The  reason  given  for  the 
charges  at  Vancouver  being  so  high  was  on  account  of 
the  limited  accommodation  and  lack  of  wharf  facilit- 
ies. At  New  Orleans  the  insurance  on  cotton  is  0.30 
cents  per  $100;  at  the  C.  P.  R.  wharfage  at  Vancouver 
the  insurance  is  $1.50  to  $2.35  per  $100.  One  firm 
wrote  that  it  costs  importers  0.10  cents  per  100  pounds 
more  for  charges  into  the  port  of  Vancouver  than  in- 
to Seattle,  as  it  takes  steamers  so  long  to  unload  at 
Vancouver.  The  same  firm  states  that  there  is  no 
space  available  on  the  wharves  at  Vancouver  for  stor- 
ing import  or  export  cargo. 

In  addition  to  the  present  traffic  handled  at  the 
harbour,  there  appears  every  reason  to  suppose  that 
business  which  is  now  being  handled  through  Ameri- 
can ports  and  of  which  a  considerable  quantity  is  ulti- 
mately for  Canada,  can  be  attracted  to  Vancouver  if 
proper  facilities  and  plant  are  provided.  Reference  is 
made  more  particularly  to  oil  storage  tanks  for  non- 
inflammable  oil,  for  the  handling  of  which  traffic  there 
are  no  facilities  at  present,  although  there  have  been 
actual  requests  for  same.  The  import  of  vegetable 
oils  in  1917  from  the  Orient,  through  Pacific  Coast 
]iorts,  is  reported  to  have  been  to  the  value  of  over 
$70,000,000,  three-quarters  of  which,  it  is  estimated, 
was  discharged  at  Seattle.  In  March,  1918,  Seattle's 
tanking  capacity  was  four  and  one-half  million  gal- 
lons, and  it  was  expected  this  would  be  'increased  by 
the  end  of  the  year  to  six  million  gallons.  Several  of 
the  largest  firms  in  the  oil  business  consider  this  oil 
trade  will  not  only  stay,  but  rapidly  increase,  and  the 
demand  for  such  oils  in  Canada  is  already  great.  ICvi- 
dence  of  t+iis  was  given  by  the  fact  that  three  or  four 
of  the  largest  companies  approached  the  Harbour 
Commissioners  of  Vancouver  with  pressing  requests 
for  storage  and  handling  accommodation  at  the  port. 
Another  source  of  business  for  the  handling  of 
which  there  are  no  facilities  at  present,  and  which  is 
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the  most  prominent  natural  industry  of  the  district, 
is  the  exportation  of  hnnber.  The  object  of  a  lumbcr- 
distributinjj  wharf  is  to  enaljle  sliips  to  take  full  car- 
goes of  lumber  which  has  been  assembled  from  many 
interior  mills. 

Al)i)arently,  the  want  of  economical  facilities  for 
assemblinj?  shipments  and  the  cost  of  handling  lumber 
and  shingles  from  the  smaller  mills,  has  made  it  im- 
possible, in  the  past,  for  any  except  the  larger  mills 
to  |)articipate  in  export  business. 

The  lumber  interests  informed  the  engineer  that 
the  establishing  of  an  assembling  yard  with  facilities 
for  handling  the  products  of  the  mills,  would  be  the 
greatest  boon  that  could  be  offered  to  the  lumber  in- 
dustry, as  it  would  enable  them  to  operate  at  times 
when  the  interior  market  was  buying  lightly,  and  that 
it  there  were  facilities  for  storing  their  lumber  at  a 
wharf  they  would  be  in  a  position  to  raise  money  on 
this  lumber  when  required,  if  it  was  stored  on  the 
harbour  ]5roperty. 

Recommendations 

In  \iew  if  the  foregoing,  Mr.  Swan  recommended 
that  a  comprehensive  scheme  for  wharf  areas,  railway 
terminals,  roads,  sheds,  warehouses,  and  freight-hand- 
ling facilities  in  general,  should  be  designed  on  a  broad 
basis  and  constructed  by  degrees  as  required,  and  that 
the  following  should  1)e  commenced  as  soon  as  pos- 
sible as  they  are  required  now. 

(1)  A  booming  ground  for  lumber  should  be  provid- 
ed in  English  bay. 

(2)  A  timber  ex])ort  wharf  ])rovide(l  in  one  or  other 
of  the  alternative  ]X)sitions  referred  to  hereafter. 

(3)  A  harbour  terminal  railway. 

(4)  Provision  for  six  new  deep-water  berths  or  wharv- 
es at  once. 

(5)  Mechanical  c(|ui])nient  provided  at  the  new  gov- 
ernment wharf,  and  other  wharves  when  construct- 
ed. 

(6)  lujuiijuient  for  non-infilammable  oil  storage,  in 
sonic  suitable  site. 

(7)  Provision  of  a  fire  tug,  fitted  with  powerful  crane, 
which  tug  shall  be  used  as  an  auxiliary  car  ferry 
to  serve  immediate  needs  to  North  \^ancouver. 

(9)  Removal  of  present  C.  P.  R.  bridge  across  False 
Creek,  and,  if  necessary,  construct  new  bridge  in 
suitable  location. 

(10)  Provision  of  suitable  landing  facilities  at  North 
Vancouver  for  auxiliary  car  ferry  with  railway  con- 
nections. 

(11)  Second  Narrows  bridge  shotild  be  constructed  as 
])art  of  the  complete  scheme  if  not  immediately,  at 
an  early  date. 

(12)  Dry  dock  to  be  constructed  by  government,  if 
not  arranged  for  by  private  interests  at  early  date. 

Booming  Ground 

In  Vancouver  harbour,  owing  to  the  prevalence  of 
the  teredo  (a  worm  which  very  rapidly  destroys  tim'- 
ber)  lumber  booms  must  be  stored  on  tide  flat  land, 
that  is,  between  high  and  low  water,  so  that  as  the 
tide  recedes,  the  lumber  is  ex])osed  to  the  sun  and  air, 
which  destroy  the  worm. 

As  lumber  is  one  of  the  most  imi)ortant  local  in- 
dustries, and  the  accommodation  requested  seemed 
reasonable,  and  the  provision  of  same  would  only  en- 
tail very  moderate  ex])ense,  the  engineer  recommends 
this  facility  be  provided. 

The  site  for  the  booming  ground  which  he  sug- 
gests is  on  the  south  side  of  English  Bay,  on  the  fore- 


slirjre  o|)p()site  a  golf  course,  which  land  is  owned  by 
the  Admiralty.  In  order  to  protect  the  lumber  booms, 
he  suggests  that  a  short  breakwater  or  rubble  mound 
should  be  constructed  running  out  from  the  shore  for 
a  distance  of  pri/bably  fifteen  hundred  feet,  or  a  little 
farther,  if  necessary.  This  small  breakwater  would 
form  a  protection  from  any  seas  which  might  other- 
wise disturb  the  lumber,  and  at  the  head  of  the  break- 
water should  be  constructed  a  landing  jjlace  or  small 
wharf  where  the  tiig  attending  the  timber  boom,  couhl 
be  nio(jred.  In  addition  to  the  rubble  mound,  a  few 
small  clu.sters  of  piles  to  link  up  the  boom,  will  be  re- 
(|uired. 

Timber   Export   Wharf 

"A  timber  export  wharf,"  Mr.  Swan  states,  "seems 
to  me  to  be  not  only  advisable,  but  almost  essential, 
as  there  is  jjractically  no  provision  at  present  at  Van- 
couver for  liandling  this  business,  and  it  is  firmly  be- 
lieved that  an  immense  volume  of  trade  by  the  smaller 
class  of  vessels,  a  large  number  of  which  have  been 
built  during  the  war  period,  would  be  immediately  se- 
cured, not  only  for  trade  to  Great  Britain  and  to  ports 
on  the  Pacific  such  as  South  America,  but  in  all  prob- 
ability to  the  eastern  ports  of  Canada,  by  way  of  the 
Panama  canal. 

"Regarding  the  approximate  amount  of  export 
business  available  for  shii)mcnt,  if  jjroper  facilities 
were  provided,  the  delegation  of  lumbermen  whom  1 
met  felt  confident  that  the  first  year's  shipment  would 
easily  reach  twenty-five  million  feet  of  timber,  and  the 
second  year,  probably  fifty  million  feet.  This  <|uantity 
would  only  mean  about  15  per  cent  of  the  present 
amount  being  shi])|)cd  from  Washington,  Oregon,  and 
British  Columbia,  and  they  thought  it  only  reasonable 
to  assume  that  in  the  next  five  years,  the  total  amount 
shipped  from  the  Pacific  coast,  would  reach  a  billion 
feet.  In  that  case  Vancouver  would  still  only  be  ship- 
j)ing  10  per  cent  of  the  entire  amount. 

"If  it  is  decided  to  establish  a  wliarf  for  this  piir- 
l)Ose,  there  must  be  in  clo.se  proximity,  a  considerable 
area  of  land  for  timber  storage. 

Equipment  of  Wharf 

"The  wharf  itself  should  be  i)rovided  with  gt)0(l 
railway  facilities  and  equipped  with  a  large  gantry 
crane  of  a  lifting  ca])acity  of  probably  about  five  tons, 
designed  not  only  to  handle  lumber  but  to  facilitate 
the  transhipment  of  structural  steel,  machinery  or 
other  heavy  equipment.  This  gantry  would  be  able 
to  travel  over  the  entire  lumber  storage  areas  so  that 
lumber  received  either  by  rail  or  barge,  may  be  stored 
on  the  wharf.  On  ])art  of  the  wharf,  a  dry-lumber 
shed,  say  approximately  five  hundred  feet  long  and 
about  eighty  feet  wide  or  thereabouts,  of  comparative- 
ly inex|)ensive  construction,  open  at  the  sides  and  with 
a  roof  only  and  fitted  with  an  overhead  travelling 
crane  of  a  span  about  eighty  feet,  to  travel  from  one 
end  of  the  shed  to  the  other.  There  should,  in  addi- 
tion, be  a  locomotive  crane  of  say  ten  or  fifteen-ton 
capacity  for  rapid  handling  of  the  lumber,  and  other 
general  pur])oses.  This  crane  when  not  in  u.sc  on  the 
timber  wharf,  could,  of  course,  be  run  in  a  few  minutes, 
to  any  other  j)art  of  the  harbour,  when  required." 

In  regard  to  a  suitable  site  for  this  wharf,  the  en- 
gineer has  considered  several  alternatives,  and  con- 
cludes that  the  advantages  seem  to  be  with  a  site  at 
Kitsil.ino  or  one  at  North  Vancouver  in  front  of  the 
Indian  Reserve. 
The  economical  advantages  of  ])ublicly  administered 
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switching  facilities  in  tlie  innnediate  vicinity  of  dock 
/liarves  have  been  amply  demonstrated  in  the  case  of 
lontreal   harbour,  where  the  difTcrent  railway   com- 
panies, at  points  designated  in  the  harbour,  hand  over 
jtheir  cars,  properly  marshalled,  to  the  Harbour  Com- 
lissioners,    who    place    them    where    desired    at    the 
freight    sheds,    grain    elevators    and    other    places    for 
Jading  and   unloading,   and    the    cost    of    removing 
reight  to  and  from  the  cars  has  been  reduced  about 
per  cent.     Such  a  harbour  railway  not  only  affords 
icilities  for  transhipping  freight  and  switching  cars 
Irom  one  railway  line  to  another  and  from  railway  to 
Vharf  and  vice  versa,  but  also  connects  with  the  dif- 
jterent  industries   located  along  the  harbour   front  to 
/hich  are  shunted  all  manner  of  raw  materials,  sup- 
|»lies  and  manufactured  goods. 

From  information  gained  at  Vancouver,  and  from 
Ihe    numerous    complaints    of    excessive    charges    and 
serious  delays  in  handling    traffic    there,    Mr.    Swan 
Itates   that   a   harbour   terminal   railway   would   over- 
3me  many  of  the  present  disadvantages  and  prove  a 
Jecided   attraction    to   the   port,   and   he    recommends 
lat  the  necessary  property  should  be  acquired  and  the 
^ork  proceeded  with.    A  harbour  terminal  railway  has 
Jeen   already  approved   by   the   Privy   Council,   dated 
larch  31st,  1916.     The  estimated  cost  of  the  right  of 
iray  and  construction  through  sundry  properties,  from 
iie  Kitsilano  Indian  reserve  to  the  Heaps  Mill  prop- 
rty  on  Burrard  Inlet,  being  estimated  therein  at  $1,- 
52,861,  but  it  has   since    been    estimated    that    this 
"mount  might  easily  be  considerably  reduced  and  still 
be  quite  sufificient  and  that  much  of  the  property  could 
be  exchanged  leaving  only  $(>00,000  to  be  provided  in 
cash.    The  acquisition  and  negotiations  in  connection 
with  the  purchase  of  the  necessary  property  for  the 
construction  of  this  terminal  railway,  if  approved,  will 
require  very  considerable  study  and  negotiations,  more 
particularly,    as    in    all     probability,    a    considerable 
amount  of  the   property   might  be   acquired   through 
exchange  of  property  already  belonging  to  the  Har- 
bour Commissioners.     This  question  has  been  prelim- 
inarily investigated  in  an  exhaustive  manner,  by  Mr. 
Cartwright,  Civil  Engineer,  Vancouver,  on  behalf  of 
the  Vancouver  Harbour  Commissioners  but  the  sub- 
ject is  one  which  would  require  further  study,  and  it 
is  believed  that  much  of  the  necessary  negotiations  in 
connection  therewith  could  be  carried  out  and  settled 
amica:bly  as  many  of  the  various  proprietors  seem  an- 
xious to  be  able  to  get  increased  railway-  facilities. 

Fire  Tug  and  Mechanical  Equipment 

It  is  feasible  to  design  and  provide  a  tug  boat  fitted 
with  fire  fighting  appliances  which  could  be  used  in 
conjunction  with  a  large  scow  to  form  an  auxiliary  car 
ferry  service  between  Vancouver  and  North  Vancouv- 
er, which,  owing  to  the  present  inadequate  facilities  is 
evidently  urgently  required.  As  this  boat  would  never 
be  outside  of  the  limits  of  the  harbour,  in  the  event  of 
fire  she  could  immediately  be  disconnected  from  the 
scow  forming  the  car  accommodation  and  proceed  with 
all  haste  to  the  fire.  In  addition  it  is  suggested  that 
this  fire  tug  should  be  provided  with  a  fairly  powerful 
crane  which  would  be  available  for  lifting  heavy  goods, 
or  such  operations  as  might  be  required  within  the  pre- 
cincts of  the  harbour ;  in  addition  the  tug  should  have 
towing  facilities  so  that  she  could  be  hired  when  other- 

Iwise  free   for  small   tows  wnthin   the   harbour   limits ; 
luch  a  vessel  from  its  combination  of  uses,  would  prove 


"My  object  in  recommcn<ling  the  provision  of  me- 
chanical equipment,"  reports  Mr.  Swan,  "is  to  reduce 
the  cost  of  raw  materials  and  the  finished  article  to 
the  consumer.  Reduction  in  the  cost  of  transport  be- 
tween the  source  of  .supply  and  the  manufacturer  or 
consumer  is  the  primary  object  of  such  appliances. 
Rapid  loading  and  discharging  of  vessels  is  an  im- 
])ortant  factor  in  freight  charges.  It  is  obvious  that 
the  port  which  gives  vessels  the  most  rapid  dispatch 
will  become  popular  with  the  ship  owners  and  favor- 
ably influence  freights  to  that  particular  port. 

"In  my  opinion  it  is  only  by  such  appliances  that 
one  can  insure  rapid  discharge  of  the  ship,  keep  down 
port  charges,  and  thus  make  the  port  financially  sound 
and  attractive  to  both  ship  owners  and  traders.  Inci- 
dentally such  equipment  should  not  be  called  "labor- 
saving  appliances,"  but  "labor-aiding  appliances."  If 
the  port  is  not  sufficiently  provided  with  well  design- 
ed sheds  and  ample  quay  space  as  well  as  appliances 
for  the  handling  and  sorting  of  merchandise  of  all  des- 
cription, loss  and  extra  expense  will  be  incurred. 

"I  will  not  enter  into  detail  as  to  the  class  or 
amount  of  equipment  which  should  be  provided  at  the 
moment.  Generally  speaking,  electric  cranes  are  most 
favorably  looked  upon  as  they  can  be  utilized  for  so 
many  diiiferent  purposes. 

"Electric  trucks  for  rapid  handling  inside  sheds  and 
other  equipment  have  been  proved  to  be  very  profitable 
investments.  I  therefore  recommend  that  the  Domin- 
ion Government  wharf  on  Burrard  Inlet,  which  has- 
no  mechanical  equipment,  should  be  equipped  with 
cranes  and  other  necessary  machines  as  soon  as  pos- 
sible, and  that  in  designing  the  new  wharves  and  har- 
bor sheds  recommended  herein  provision  should  be 
made  for  their  proper  mcchairical  equipment." 

Second  Narrows  Bridge 

"When  I  prepared  my  former  report  on  Vancouver 
harbor,  dated  29th  March,  1912,"  declares  Mr.  Swan, 
"plans  were  then  being  prepared  for  a  bridge  across 
Burrard  Inlet  at  the  Second  Narrows,  which  scheme 
was  being  promoted  by  a  private  company.  The  ob- 
ject was  to  give  access  for  railway,  vehicular,  and  pas- 
senger service  between  Vancouver  city  and  North 
Vancouver.  Complete  plans  were  prepared  by  one  of 
the  best  known  engineering  firms  in  London,  England. 
Tenders  were  invited,  but  for  one  reason  or  another 
the  work  was  not  proceeded  vVith.  The  bridge  in  ques- 
tion, as  designed,  was  about  sixty-four  feet  in  width, 
giving  one  single  railway  track,  two  tramway  tracks, 
two  roadways,  and  a  footpath,  and  the  lowest  tender 
for  complete  bridge  was  $2,443,097. 

"Having  in  view  the  immediate  construction  of 
that  fridge  when  I  made  my  report,  I  recommended 
that  one  pier  should  be  built  at  North  Vancouver,  as 
good  railway  facilities  would  be  provided  by  means 
of  the  new  bridge.  The  bridge  has  not  been  construct- 
ed," and  until  arrangements  are  made  for  its  construc- 
tion I  do  not  see  that  very  extensive  wharf  accommo- 
dation should  be  provided  at  North  Vancouver,  as 
owing  to  the  present  inadequate  railway  facilities,  any 
wharf  accommodation  given  would  be  very  expensive 
to  work. 

"In  view  of  the  fact  that  there  are  most  excellent 
sites  for  wharf  accommodation  at  North  Vancouver 
which  can  be  acquired  at.  reasonable  rates,  and  owing 
to  the  very  large  traffic  now  existing  between  North 
Vancouver  and  Vancouver  city,  I  am  strongly  of  opin- 
ion that  the  Second   Narrows  bridge   should  be  pro- 
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ceeded  with  and  the  railway  hue  extended  from  tlic 
site  of  the  bridge  down  to  North  Vancouver  city,  and 
connected  on  to  the  present  terminal  of  the  Pacific 
Great  l-'asteni  Ky.  The  width  of  Utirrard  Inlet  at  the 
Second  Narrows  at  low  water  level  is  only  about  950 
feet,  and  I  venture  to  think  I  could  design  a  very  much 
less  elaborate  bridge  than  that  previously  proposed, 
giving  ()uite  sufficient  accommodation  for  the  traffic 
which  is  likely  to  use  the  bridge  for  many  years  to 
come. 

"I  suggest  that  a  bridge  about  fifty-three  feet  wide 
should  be  ])rovidcd,  which  would  give  one  railway 
track,  one  tram  line,  one  roadway,  and  one  footpath. 
This  bridge  would  only  be  about  elexcn  feet  nnrrrnver 
than  that  formerly  proposed. 

"I  have  gone  into  this  matter  very  carefully  with 
one  of  the  largest  bridge  construction  companies  in 
Canada,  and  they  agree  with  me  that  such  a  bridge  as 
I  suggest  would  be  perfectly  ade{(uate  for  the  pur])ose 
intended,  and  could  be  constructed  complete  for  the 
sum  of  about  $1,650,000,  or  thereabouts. 

"If  this  bridge  is  proceeded  with  it  would  form  a 
most  important  link  in  the  railway  service  and  would 
connect  up  all  the  existing  industries  on  the  north 
shore,  and  no  doubt,  many  more  industries  would  im- 
mediately locate  there  if  they  were  provided  with  rail- 
way facilities.  The  tram  line  across  the  bridge  would, 
no  doubt,  command  a  considerable  rental  from  the 
tramway  company.  The  bridge  I  suggest  would  have 
a  very  large  opening  span  so  as  not  to  interfere  with 
shipping  passing  to  and  from   Port  Moody." 

Equipment  for  Non-inflammable  Oil  Storage 
As  already  mentioned,  ap])lication  has  been  made 
to  the  Harbour  Commissioners  from  some  of  the  larg- 
est firms  in  the  oil  business  for  suitable  facilities  and 
tanks  to  permit  of  the  importation  of  large  quantities 
of  non-inflammable  oil  into  the  ports  of  Vancouver, 
and  in  view  of  this,  immediate  provision  of  equipment 
is  recommended  for  handling  this  oil  business  either 
at  the  new  government  wharf  or  at  such  other  site  as 
may  be  considered  convenient  and  immediately  avail- 
able. 

New  Deep  Water  Berths 
A  previous  consideration  of  the  probable  future 
traffic  at  the  ]jort  gives  reasons  for  recommending  the 
immediate  necessity  of  providing  additional  deep  water 
berthage,  part  of  which  is  based  on  actual  requests 
from  some  of  the  largest  shipping  companies  at  Van- 
couver, and  only  to  a  small  extent  on  ])roblematical 
business,  and  bearing  in  mind  some  reasonable  ac- 
commodation which  will  no  doubt  he  required  for  the 
new   Canadian   Covernment   steamship  business. 

In  view  of  these  requests  it  appears  reasonable  to 
immediately  commence  the  provision  of  some  five  or 
six  berths  for  deep  water  shipping.  The  question  of 
the  most  suitable  site  for  deep  water  berthage  is  a  mat- 
ter requiring  much  serious  study  and  consideration  as 
there  are  several  alternative  sites,  each  of  which  have 
many  advantages.  The  Rurrard  Inlet  site  and  the  Kit- 
silano  site  at  the  mouth  of  False  Creek  are  the  only  lo- 
cations considered  in  the  report. 

Site  at  Burrard  Inlet 

Rurrard  Inlet  aft'ords  a  magnificent  natural  deep 
water  harbor,  very  well  ])rotected,  and  approached 
from  Knglish  Ray  and  the  Pacific  Ocean  by  the  First 
Narrows,  the  water  way  of  which  is  now  about  one 
thousand  feet  wide  by  thirty-two  feet  deep  at  low 
water. 


In  the  past  the  First  Narrows  had  a  somewhat  ob 
jecti(5nal)le  current,  l)ut  this  has  been  reduced  by  tin 
dredging  r)perations  carried  on  during  the  last  few 
ye;irs;  there  is,  however,  considerable  prevalence  of 
fog  at  the  narrows  which  seems  to  hang  there  rather 
lunger  than  at  other  jilaces  in  the  vicinity.  'l"he  main 
water  frontage  of  the  city  of  Vancouver  on  Rurrard 
Inlet  has  been  ac(|uired  or  is  being  occupied  by  tin 
Canadian  Pacific  Railway  for  a  length  of  8,225  feet 
The  rights  of  the  C'anadian  Pacific  Railway  to  occuj)} 
part  of  this  frontage  is  disputed  by  the  Vancouvei' 
Harbor  Commissioners.  There  still  remain  very  good 
sites  for  harbour  development  on  the  main  water  front 
east  of  the  C.  P.  R.  frontage  extending  from  the  Rri- 
tish  Cohunbia  Mills  Timber  and  Trading  Company^ 
property  to  the  E.  H.  Heaps  property  east  of  the  new 
government  dock  or  a  total  frontage  of  about  7,000 
feet,  1,200  feet  of  which  is  owned  and  occupied  by  a 
])ier  belonging  to  the  Great  Northern  Railway  Com- 
pany. This  site  if  developed  regardless  of  cost,  would 
provide  twenty-four  berths  between  the  Rritish  Coluni 
bia  Mills  and  the  new  government  wharf  and  three 
berths  to  the  east  of  the  new  government  wharf. 

In  order  to  develop  this  site  a  considerable  length 
of  water-front  jirojjerty  would  have  to  be  acquired,  al- 
though it  might  only  be  decided  to  proceed  with  one  or 
more  ])iers  meantime,  as  land  area  for  railway  sidings 
must  be  ])rovided  even  although  only  one  pier  was 
built.  In  order  to  have  the  necessary  space  for  traf- 
fic the  shore  wharf  from  the  Canadian  Pacific  Railway 
should  be  not  less  than  about  400  to  500  feet  in 
width,  and  the  piers  jutting  into  the  inlet  for  a  length 
of  about  1,250  feet,  and  a  width  of  about 
300  feet  giving  accommodation  for  four  berths  to  each 
pier  the  depth  of  water  at  the  outer  end  of  the  pier 
would  be  considerable,  and  the  harbour  bottom  in 
many  places  has  a  depth  of  soft  mud  about  twenty-five 
feet  dec]),  which  would  necessitate  either  this  mud  be- 
ing removed  and  rejilaced  with  solid  filling  or  the  foun- 
dation carried  down  through  the  mud  by  cylinders,  or 
some  such  method  of  con.struction  to  the  hard  bottom 
underlying  the  soft  mud. 

Desirable  Depth  of  Water 
One  point  to  be  borne  in  mind  in  considering  the 
location  of  the  new  deep  water  berths  is  the  depth  nf 
water  available  so  as  to  i)ermit  of  the  most  desirable 
developments  in  ship  dimension.  Just  previous  to  the 
commencement  of  the  war  this  was  a  subject  which 
was  beginning  to  receive  a  good  deal  of  attention,  but 
during  the  last  four  years  it  has,  of  course,  been  a  ques- 
tion of  building  ships  in  the  quickest  way  possible  to 
suit  the  ()resent  depth  of  our  harbours  and  docks.  Hav- 
ing peace  conditions  in  view,  however,  the  ports  mak- 
ing ])rovision  in  the  construction  of  new  works  for 
vessels  of  greater  depth  than  those  regularly  in  u.se 
now  will  reap  material  benefit,  and  if  the  restriction 
imposed  by  the  depth  of  water  in  harbour  and  docks 
was  removed,  vessels  of  much  greater  depth  would  be 
immediately  constructe<l. 

l'"rom  the  studies  and  opinions  of  some  of  the  most 
eminent  shipbuilding  and  naval  architects  of  this  dav. 
cargoes  and  passengers  could  be  carried  at  probably 
somewhere  about  half  the  cost  if  our  harbours  were 
deepened  so  as  to  allow  a  very  considerable  increase 
in  the  draught  of  the  vessels. 

It  is  suggested  that  a  few  berths  at  the  outer  ends 
of  the  ])iers  where  the  water  is  naturally  deeper  should  -; 
be  provided  to  say,  45  feet,  and  that  the  berths  at  the  I 
inner  end  could  be  considerablv  shallower.     The  site  * 
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(ill  question  at  Rurrard  Inlet  rather  lends  itself  to  this 
I  increased  de])th,  hut  in  order  to  make  any  use  of  it  it 
'would  mean  the  dredsrino;  to  a  very  much  fjfrcater  depth 
than  at  ])rescnt  of  the  First  Narrows,  where  there  is 
I  only  32  feet  at  low  water.     Otherwise   deep-draught 
fvessels  would  have  to  wait  for  the  tide  before  they 
[could  get  into  Burrard  Inlet.     There  is  already  estab- 
llished   on   this   foreshore   two  most   important   plants 
Idoing  considerable  business;  one  is  the  British  Colum- 
ibia   Sugar    Refinery    Company,    and    the    other    is    P. 
'Burns   and    Company's   Abattoir,   but   probably   some 
amicable   arrangement   could   be   made   with   these   as 
well  as  with  some  of  the  other  proprietors,  as  the  pro- 
vision of  wharfage  accommodation  in  the  immediate 
vicinity   of   their   industries   would   be   a   considerable 
asset.    When  the  necessary  foreshore  land  for  the  new 
government   wharf   was    expropriated,   the    price   was 
fixed  by  the  court  at  $1,200  per  front  foot,  so  that  as- 
suming this  rate  had  to 'be  paid  for  the  necessary  prop- 
erty to  be  acquired  from  the  British  Columbia  Mills 
{to  Heap  property,  and  making  allowance  for  buildings, 
[the  amount  to  be  paid  for  the  foreshore  land  would  be 
[somewhat    in    the    vicinity   of   $9,000,000.      The    price 
[paid  for  the  land  and  damages,  etc.,  for  the  one  new 
[government  wharf  at  l^urrard  Inlet  was  $564,640,  equal 
Ito  approximately  $41,809  per  acre,  and  the  cost  of  the 
[available  wharfage   excluding  sheds,   equipment,   etc., 
lis  about  ,$1.,353  per  lineal  foot.     For  the  sake  of  com- 
[parison  with  the  Kitsilano  scheme  hereafter  described, 
[if  12.000  lineal  feet  of  available  wharfage  at  Burrard 
[nlet  is  taken  the  area  of  land  provided,  including  the 
surface  area  of  the  piers,  would  be  about  67  acres. 

Kitsilano 

There  is  an  excellent  site  for  the  construction  of 
[deep-water   wharfage    at    Kitsilano    at    the    mouth    of 
[False  Creek,  which    is    shown    on    the    plans    as    an 
[alternative  to  development  at  Burrard  Inlet.    The  land 
[at  Kitsilano  was  an  Indian   reserve,,  and  was   expro- 
priated by  the  Vancouver  Harbour  Commissioners  on 
September  7th,  1916.  It  is  assumed,  however,  for  the 
pur])oses  of  the  report,  that  the  price  will  be  agreed 
upon  at  $750,000,  or  approxiamtely  $10,714  per  acre 
for  70.3  acres.     There  is  a  Y  centre  at  the  Kitsilano 
Indian  reserve  belonging  to  the  Canadian  Pacific  Rail- 
way, approximately  about  seven  acres  in  extent,  which 
it  would  probably  be  advisable  to  acquire,  and  if  the 
same  rate  per  acre  was  paid  for  this  land  the  amount 
would  be  in   the  vicinity  of  $70,000.     However,   this 
amount  is  not  included  at  the  moment,  as  the  matter 
would  be  one  of  adjustment  or  probable  exchange  with 
the  Canadian  Pacific  Railway  for  other  property. 

Accommodation  for  21  Steamers 

The  scheme  shown  for  the  development  at  Kitsi- 
lano wdien  completed  would  provide  berthage  accom- 
modation for  twenty-one  steamers.  The  entrance  to 
the  various  basins  is  excellent.  The  railway  accom- 
modation is  also  very  good  and  in  proportion  to  berth- 
age accommodation,  and  a  large  area  of  land  is  avail- 
able on  the  Kitsilano  Indian  reserve  for  warehouses 
or  other  industrial  developments.  In  order  to  protect 
this  site,  as  part  of  the  scheme  a  sea  wall  or  break- 
water would  be  constructed,  but  as  shown  on  the  plans 
the  inside  of  this  sea  wall  would  be  available  as  a  ship- 
l)ing  berth. 

The  total  cost  of  the  complete  development  at  Kit- 
silano, including  land,  dredging,  and  embanking,  quay 
walls,  sea  walls,  lighthouse,  two-storey  reinforced  con- 
crete sheds,  railway  sidings,  roads,  lighting,  equipment, 


and  allowing  the  ]M-ol)lcmatical  amount  of  $100,000  for 
])robable  rock  excavation,  and  including  engineering 
would  be  $18,750,000  for  the  whole  scheme  complete. 
For  the  purpose  of  comparing  the  cost  of  this  scheme 
with  the  Burrard  Inlet  development  the  cost  of  the 
wharves  and  land  all  complete,  but  without  sheds  or 
equi])ment,  etc.,  would  be  approximately  $10,750,000, 
])roviding  12,000  lineal  feet  of  available  quay  space 
equal  to  $895  per  feet  of  quayage,  as  compared  with 
the  cost  of  the  new  government  wharf  at  Burrard  Inlet 
of  $2,164,640  for  the  bare  wharfage  and  land,  excluding 
shed  equipment  and  providing  1,600  lineal  feet  of 
berthage  equal  to  $1,353  per  lineal  feet  of  available 
quay  space.  Assuming  that  the  same  amount  of  sheds 
and  equipment  was  provided  at  either  of  the  alterna- 
tive sites,  the  cost  of  the  wharfage  and  land  at  Kitsi- 
lano would  be  over  60  per  cent  cheaper  than  a  similar 
amount  of  wharfage  at  Burrard  Inlet.  As  a  compari- 
son with  those  figures  the  cost  of  the  new  wharfage  at 
Victoria,  B.  C,  including  the  break-water,  but  exclud- 
ing cost  of  land,  was  approximately  $1,364  per  foot  of 
available  quay. 

Cost  of  Kitsilano  Scheme 

At  Kitsilano  the  area  of  the  Indian  reserve  is  ap- 
proximately 70  acres,  in  addition  to  which  there  would 
be  provided  the  quay  space  on  the  shore  wharf  and 
new  piers  of  an  additional  68  acres,  together  making 
L38  acres  of  land,  or  practically  100  per  cent  more  land 
available  for  development  at  Kitsilano  than  there 
would  be  at  Burrard  Inlet.  If  the  price  tendered  by 
the  Harbour  Commissioners  of  $750,000  for  the  Indian 
reserve  is  finally  approved,  this  would  equal  approxi- 
mately $10,714  per  acre,  as  compared  with  approxi- 
mately $41,809  per  acre  for  the  government  wharf  land. 
The  plans  show  accommodation  at  Kitsilano  for  twen- 
ty-one steamers,  but  it  is  not  suggested  for  a  moment 
that  all  this  accommodation  should  be  provided  now, 
as  the  general  scheme  permits  of  the  construction  in 
units,  and  if  this  site  is  finally  approved  it  is  suggested 
that  the  above  quay  which  is  2,700  feet  long  and  the 
first  small  pier  500  feet  long,  or  a  total  of  3,200  feet 
would  probably  be  ample  to  cornmence  with.  Taking 
the  proportionate  rate  for  the  whole  scheme  this  would 
provide  six  berths  at  an  approximate  cost  of  $4,500,- 
000  complete,  including  land,  sheds,  railways  sidings, 
and  ccpiipment.  The  foregoing  estimates  are  all  bas- 
ed on  1914  prices,  with  25  per  cent  added  thereto. 

This  shore  quay  at  the  mouth  of  False  Creek  is, 
without  doubt,  much  the  cheapest  site  where  deep 
water  accommodation  can  be  provided,  with  the  least 
possible  delay.  Briefly,  in  comparing  the  two  sites,  the 
Burrard  Inlet  scheme  is  a  little  nearer  the  commercial 
centre  of  the  city  than  Kitsilano.  The  depth  of  water 
available  at  Burrard  Inlet  is  governed  by  the  amount  of 
dredging  to  be  done  in  the  future  at  the  First  Nar- 
rows, which  is  to-day  32  feet  at  low  water.  If  addition- 
al wharfage  is  provided  at  Burrard  Inlet  it  should  be 
in  as  close  proximity  as  possible  to  the  new  govern- 
ment wharf,  so  as  to  be  able  to  make  further  use  of 
the  new  grain  elevator,  which  has  'been  constructed 
there,  and  which,  from  its  location,  only  provides  at 
present  loading  facilities  at  two  berths,  whereas,  if  the 
conveyor  system  is  extended  it  could  load  grain  at  any 
number  of  berths  within  reasonable  distance.  Other- 
wise the  one  site  does  not  seem  to  have  many  more  ad- 
vantages than  the  other  with  the  all-important  excep- 
tion that  the  Kitsilano  could  be  constructed  at  about 
60  per  cent  less  cost  than  Burrard  Inlet,  and  at  the 
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same  time  provide  about   100  per  cent  more  land  for 
industrial  development. 

Dockage   Facilities   for   Passenger   and   Other   Traffic 

The  I'^xecutive  of  the  Canadian  National  Railways 
ask  that  docking,  facilities  should  be  provided,  and  sug- 
gests False  Creek  as  being  the  most  advantageous  lo- 
cation for  this  traffic.  The  report  therefore  suggests 
berthage  accommodation  on  Granville  Island,  on  prop- 
erty belonging  to  the  Vancouver  Harbour  Commis- 
sioners, below  Granville  Street  bridge.  As  already 
stated,  it  is  highly  desirable  that  this  part  of  Granville 
Island  .should  be  rectified  and  it  is  accordingly  suggest- 
ed that  the  desirable  rectification  could  be  given  effect 
to  in  conjunction  with  the  provision  of  the  berthage 
accommodation  for  the  National  Railways.  As  an 
alternative  to  this  site  good  accommo<tation  could  he 
provided  at  the  head  of  False  Creek,  adjoining  Main 
Street  which  would  be  in  very  close  proximity  to  the 
passenger  terminals  of  the  Canadian  National  Rail- 
ways and  the  Great  Northern  Railway. 

Estimated  Cost 

Approximate  preliminary  estimate  of  cost  of  first 
unit  f)f  proposed  works,  and  lands  necessary  to  be  ac- 
quired : 

I  .    Booming   ground   for   lumber   should    lu'   ])rci- 

vidcd  in   English  bay,  .say $      .-.o.ooo.oo 

3.  Timber  export  wharf  provided  in  one  or  other 

of  the  alternative  pcsition.s  referred  to....  aso.OOO.oo 
:!.   A  harbor  terminal  railway 075.000. (lit 

4.  Provision    for   six   new   deep-water    berths    nr 

wharves  at  once 4,.-)0().()00.ao 

.').    Mechanical   equipment   provided    at    the   new 

government  wharf,  and  other  wharves  when 

constructed ir.o.ooo.OO 

C) .    Equipment  for  non-inflammable  oil  storage  in 

some  suitable  site U.'i.OOO.OO 

7.  Provision    of  a   fire   tug   fitted   with   powerful 

crane  which  tug  shall  be  used  as  an  auxiliary 
car  ferry  to  serve  immediate  needs  to  North 
Vancouver ir.o.OOO.oO 

8.  Provision  of  dockage   facilities   for  passenger 

and  other  traffic  in  connection  with  Canadian 

National  Railways 200.000.00 

0.  Removal  of  oresent  C.P.R.  bridge  across  Falsi' 
creek  and,  if  necessary,  construct  new  bridge 
in  suitable  location 

JO  l^rovision  of  suitable  landing  facilities  at 
North  Vancouver  for  auxiliary  car  ferry  with 
railway  connections .■>o, 000.00 

II  Second  Narrows  bridge  should  be  constructed 

as  part  of  the  complete  scheme,  if  not  imme- 
diately, at  an  early  date Entered  below 

12  Dry  dock  to  be  constructed  by  Government, 
if  not  arranged  for  by  private  interests  at  an 
early  date 

$6,000,000.00 
Land  at   Kitsilano,   say 7.')0,0()0.00 

$0.7.50.000.00 
Second    Narrow    bridge    at    early    date..    1,0.50,000.00 

$8,400,000 .  00 
Add   10  per   cent,   contingencies   and  en- 
gineering        840,000.00 

Total $9,240,000.00 

If   dry   dock   is   constructed    by    (iovern- 

ment,  add 3,500,000.00 

First  unit— Grand  total $12,740,000.00 

Dry  Dock 

A  dry 'dock  is  recommended  for  the  port  of  Van- 
couver at  the  earliest  possible  moment.     Such  a  dock 


w<)uld  not  only  make  the  port  much  more  attractive  tn 
ship  owners  but  slu)uld  prove  a  sound  commercial  suc- 
cess. During  the  past  few  years  two  or  three  difTerenl 
l)rivatc  interests  proposed  constructing  a  dry  dock  at 
Vancouver  but  owing  to  the  war  were  unable  to  com 
])lcte  their  financial  arrangements. 

If  ])rivate  interests  ap]>ly  for  the  subsidy,  and  ])ro- 
ceed  with  such  work,  it  will  not,  of  course,  be  necessary 
for  the  government  to  take  further  action;  but  if  tiiey 
fail  to  complete  their  negotiations  then  the  govern- 
ment itself  should  construct  a  dry  dock  and  C(|uip 
same  com])lete  with  caissons,  pumping  plant,  and  keel 
blocks  at  a  total  cost  which  would  not  exceed  $.^,300,- 
CKK). 

Previous  Recommendations 

The  former  re|>ort  of  Mr.  Swan  presented  in  1912 
after  a  study  of  the  harbor,  extending  from  Dec.  12, 
1911,  to  Jan.  10,  1912,  urged  a  continuation  of  widen- 
ing the  First  Narrows;  declared  Burrard  Itjlet  was 
the  natural  dee])  water  harbor  for  ocean  shipping;  ad- 
vised construction  f)f  additional  wharfage  on  the  har- 
bor front  from  the  C.  1*.  R.  pier;  recommended  addi- 
tional wharfage  east  and  west  of  the  sugar  refinery  : 
advocated  wharfage  provision  on  the  north  shore  of 
the  Inlet;  declared  False  Creek  should  be  dredged 
and  used  as  the  centre  of  coastwise  traffic;  recommend- 
ed the  lining  in  of  the  u])])er  end  of  False  Creek  to  be 
used  as  a  central  railway  terminal  of  all  railway  lines 
that  may  enter  Vancouver,  and  advised  dredging  of 
the  North  Arm  of  the  Fraser  to  permit  light-draft 
craft  using  it. 

\  considerable  ])ortion  of  the  present  report  is 
taken  up  with  a  summary  of  the  extent  to  which  these 
former  recommendations  have  been  carried  out.  The 
work  of  widening  the  First  Narrows  has  been  pro- 
ceeded with  and  the  Narrows  dredged  to  a  width  of 
about  100  ft.  with  32  ft.  depth  at  "low  water.  This 
work  is  considered  to  be  a  great  iinproveinent,  but 
has  not  yet  been  completed  to  the  extent  of  the  former 
recommendations.  The  new  government  pier  has  been 
constructed  in  the  vicinity  of  the  sugar  refinery  but 
nothing  has  been  done  toward  the  provision  of  wharf- 
age at  North  Vancouver.  The  report  declares  that 
conditions  have  considerably  changed  at  this  location, 
so  that  there  is  no  use  providing  wharfage  until  rail- 
way facilities  are  provided, 

A  considerable  amount  of  dredging  has  been  car- 
ried out  at  False  Creek,  so  as  to  give  20  ft.  at  low  wa- 
ter from  the  C.P.R.  bridge  upwards.  The  upper  end 
of  False  Creek  has  been  filled  in  and  a  considerable 
jjortion  is  now  occupied  hy  the  Canadian  Northern 
Railway,  and  the  Great  Northern  Railway.  The  en- 
gineer's recommendation  regarding  the  alteration  of 
the  C.P.R.  bridge  across  False  Creek  has  not  been 
given  effect  to,  although  continuous  renewals  are  be- 
ing constantly  made.  The  bridge,  in  its  present  con- 
dition and  position,  is  a  serious  obstruction  to  traffic, 
and  it  is  recommended  that  it  might,  with  advant- 
age, be  moved  up  in  much  closer  proximity  to  the 
Granville  Street  bridge. 

.\n  industrial  area,  known  as  Granville  Island,  has 
been  constructed  by  the  Harbor  Commissioners  for 
the  purpose  of  providing  industrial  land  at  a  reason- 
.ably  cheap  rate  with  facilities  for  ship])ing  cither  by 
land  or  water.  Thirty-five  acres  have  been  reclaimed, 
of  which  about  one-third  has  already  been  leased.  This 
work  is  largely  in  keeping  with  Mr.  Swan's  previous 
1  ecommendations. 
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Peace   River  bridge  has   seven  200  ft.   truss  spans   and   four   girder  spans 


[Completion  of  Long  Bridge  Over  Peace  River 

Description  ot  Superstructure  on   1735-Foot  Bridge,   Compris- 
ing  2200  Tons   of   Steel,  Erected  Under    Difficult   Conditions 


I 


TllK  first  hridfic  over  the  Peace  River  at  Peace 
River  Landing,  in  Alberta,  has  recently  been 
completed.  The  structure,  with  a  total  length 
of  1,735  ft.,  ])rovide.s  railroad  communication 
;to  the  rich  Peace  River  basin.  In  an  article  in  the 
ontract  Record  of  January  2,  1918,  ])age  3,  a  cc)m])lete 
escription  of  the  substructure  design  and  methods 
f  construction  wa.s  given,  and  this  present  article 
suj)plements  the  former  article  by  providing  a  brief 
outline  of  the  steel  superstructure.  The  drawing, 
showing  the  elevation,  gives  a  good  idea  of  the  make- 
up of  the  bridge.. 

As  will  be  seen  from  the  elevation,  there  are  seven 
pans  200  ft.  1  in.  long,  centre  to  centre  of  bearings, 
f  which  six  are  deck  spans.  In  the  south  approach 
here  are  three  girder  spans,  with  two  steel  bents 
bout  35  ft.  high,  and  in  the  north  approach,  one  gir- 
er  span,  resting  upon  the  steel  of  one  of  the  deck 
pans,  at  one  end  and  on  the  abutment  at  the  othef. 
he  total  weight  of  the  steel  work  in  the  bridge  is 
,200  tons,  and  the  weight  of  one  of  the  typical  truss 
pans  is  275  tons. 

The  trusses  of  the  truss  si)ans  are  set  18  ft.  3  in. 
apart,  centre  to  centre,  36  ft.  0  in.  deep,  centre  to 
centre  of  chords,  and  the  bridge  is  designed  to  carry  a 
single  track,  which  ])rovides  for  two  ,%0.050  pound 
locomotives,  followed  by  a  train  weighing  4,750 
pounds  per  lineal  foot.  The  future  addition  of  a  12  ft. 
liiglnvay  on  each  side  is  made  possible  in  the  design 
of  tlie  ])resent  bridge.  At  the  present  time  highway 
traffic  is  cared  for  by  means  of  timber  flooriiig,  laid 
down  on  the  railway  tics,  every  fourth  tie  being  made 
long  enough  to  support  a  sidewalk  and  a  hand  rail 
on  each  side. 

The  erection  of  the  .steel  wc)rk  started  about  the 
last  of  May,  1918,  and  was  completed  ahout  the  mid- 
dle of  Octdber,  1918.  Pile  falsework  was  used  through- 
out, and  the  ])iles  were  dri\'en  by  means  of  the  same 
12-ton  derrick  car  ecjuippcd  with  a  62  ft.  boom,  as  was 
also  used  to  erect  the  steel  work  itself.  For  some 
two  months  the  erection  was  delayed  on  account  of 
flood  conditions  in  the  river,  when  a  large  amount  of 
drift  timber,  together  with  high  water  conditions, 
made  it  extremely  difficult  to  maintain  the  falsework. 
A  boom  was  swung  ])art  way  across  the  river  on  the 
up-stream  side  of  the  bridge  to  hold  back  the  drift, 
but  in  spite  of  this  jjrotection,  timber  still  came 
through,  going  under  the  boom.  It  will  be  of  interest 
to  note  that  the  ferry  boat  in  service  at  Peace  River 
Landing  broke  away  from  her  moorings  a  number  of 
limes  during  this  period  of  high   water. 

At  one   time   two  bents  of   the   false-work   of   the 


second  sjjans  were  carried  out,  but  the  energy  and 
.skill  of  the  erector  prevented  any  steel  from  being 
lost.  A  portion  of  the  steel  work  of  the  bridge  in  pro- 
cess of  erection  was  supported  cantilever  fashion  from 
the  steel  work  of  the  adjoining  sj)an.  The  season  is 
very  short  at  this  point  and  the  arrival  of  winter  wea- 
ther extremely  early,  and  the  completion  of  this  en- 
tire crossing  before  the  winter  weather  in  spite 
of  the  severe  high  water  conditions  encountered 
in  the  summer  season,  was  extremely  creditable. 

The  Peace  River  bridge  carries  the  Edmonton, 
Dunvegan  &  British  Columbia  Railway  over  the 
Peace  River  at  Peace  River  Landing,  in  Aiberta. 
The  steel  work  was  designed,  fabricated  and  erected 
by  The  Canadian  Bridge  Company,  of  Walkerville, 
Cmtario,  under  the  direction  of  Mr.  W.  R.  Smith, 
iieneral  manager  and  chief  engineer  of  the  Edmonton, 
Dunvegan  and  B.  C.  Ry.  Mr.  C.  M.  Goodrich,  de- 
signing engineer  of  the  Canadian  Bridge  Co.,  gave 
the  information  in  this  article. 


h. 


Steel  for  Paravanes 

OXIC  of  the  Navy's  secrets  that  has  been  disclos- 
ed since  the  cessation  of  hostilities  is  the  use 
made  of  otters  or  Paravanes  (called  P.V.'s  for 
short)  in  enabling  ships  to  pass  through  mine- 
fields with  almost  complete  immunity.  These  devices 
were  towed  in  pairs,  one  on  either  side,  from  a  point 
as  low  down  as  possible  on  the  sihp's  bows,  in  such 
a  way  that  they  were  not  in  the  ship's  wake  but  stood 
out  obliquely  away  from  the  hull.  When  a  mine-moor- 
ing cable  was  encountered  it  was  forcibly  deflected 
from  the  ship  and  along  the  whole  length  of  the  tow- 
ing rope  until  it  came  to  the  Paravane  itself.  Here  it 
encountered  scissors  or  shear  blades  which,  although 
it  was  made  of  steel  Ij/.  in.  in  diameter,  cut  it  as  eas- 
ily as  a  pair  of  scissors  cuts  a  piece  of  string.  These 
blades,  which  w6re  only  lOjX  in.  long,  with  a  section 
about  1^  in.  wide  by  j/.  in.  thick,  had  to  be  made  of 
exceedingly  fine  and  strong  steel,  and  after  long  and 
extensive  tests  by  the  Admiralty  the  "Triumph  Sup- 
erb" high-speed  steel  manufactured  by  Messrs.  J.  J. 
Saville  and  Comi)any,  Limited,  of  Sheffield,  was  ex- 
clusivel}'  adopted  for  them.  The  whole  efficacy  of  the 
Paravanes,  so  far  as  mines  were  concerned,  depended 
on  these  cutter-blades,  for  if  through  becoming  blunt 
or  breaking  they  failed  to  cut  the  cable  the  mine  would 
remain  submerged  and  dangerous,  whereas  if  it  was 
released  and  rose  to  the  surface  it  could  be  immedi- 
ately detected  and  destroyed. 
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Some  Kent  County  Culverts 

By  Geo.  A.  Farnsworih'  

T'  fKE'E  typical  concrete  culverts  or  small  bridges 
of  Kent  County,  Optario,  arc  illustrated  here- 
with. They  are  all  located  in  the  township  of 
lloward.  and  were  constructed  by  the  author. 
Bridge  No.  1,  built  in  1915,  provides  a  16-foot  road- 
way and  a  15-foot  waterway.  The  footings,  2  ft.  x 
2  ft.,  arc  in  hard  clay,  and  the  side  walls  are  12  in. 
thick,  of  1  :6  mix,  reinforced  with  5-4-in.  square  bars  1 
foot  apart  each  way.  The  upright  bars  in  the  side 
walls  protrude  about  six  inches  to  allow  tlie  cross' 
rods  in  the  top  to  hook  on.  The  top  of  the  bridge  is 
10  in.  thick,  of  1 :4  mix,  reinforced  with  1  in.  rods  about 
1  ft.  apart,  with  barbed  wire  strung  between  the  rods 
about  2  in.  a])art.  The  railing  is  lJ/>  in.  gas  jjipe  set  in 
stubs  of  2  in.  pipe  which  were  placed  at  the  time  of 
construction . 

The  bridge  in  the  middle  illustration  has  an   IS  ft. 
roadway  with  a  15  ft.  waterway.   The  footings,  1  ft.  x 


Three  typical   bridges  in    Kent    County,   Ont. 

3  ft.,  are  in  quicksand.   The  side  walls,  of  1 :6  mix,  arc 


18  in.  thick  at  the  bottt)ni,  tapering  to  12  in.  at  the  top. 

as  tiic  pre- 

in.  thick,  of 

'ly  S])aced 


They  are  reinforced  in  the  same  maimer 
\  iously  descril)cd  bridge.    The  top  is   10 
1  :4  mix,  and  has  seven  9  in.  l-l)eanis  e(|ua 


and  No.  9  wire  fence  across  the  beams.    The  railing 
is  Ij/i  in.  pipe  with  union  couplings. 

The  third  culvert,  built  in  1918,  has  a  4-foot  water- 
way and  a  20-fo<Jt  roadway.  The  f(X)tings,  18  in.  x 
18  in.,  are  in  hard  clay.  The  sidewalls  and  wings  are 
12  in.  thick  with  the  reinforcement  as  in  the  other 
I)ridges.  The  top,  of  1  :4  mix,  is  8  in.  thick  and  rein 
forced  with  J/  in.  square  bars  6  in.  apart,  with  No.  9 
wire  fence,  2  ])ly,  on  top  of  the  bars.  The  long  wing 
wall,  noted  in  the  illustration,  is  necessary  at  a  sharjj 
beiKl  of  the  waterway  at  the  bridge. 


$2,420,000  for  New  Public  Works  in 
Manitoba 

1.\  liis  l)udget  s])eech  in  the  legislature  the  Hon.  Ed- 
ward  |}r(nvn,  ])rovincial  treasurer  for  the  Province 
of  Manitoba,   estimated   the   expenditures  for  the 

current  year  at  $8,377,100.  He  also  estimated  the 
total  revenue  for  the  current  year  at  $8,450,400,  leav- 
ing an  estimated  surplus  of  $73,000. 

The  following  are  the  capital  expenditures  estimat- 
ed by  the  provincial  treasurer  as  being  necessary  dur- 
ing the  vear. 

New  Parliament  Buildings $1,000,000 

Furnishings  and  fittings 2(X),0(X) 

Grounds 150.000  $l,350,0aj 

Manitoba  school  for  the  deaf,  ])reliminarv 

estimate '. .  .        100,000 

F>randon  asvlum 150,00(J 

-Selkirk  asylum 50,00(J 

Home  for  incurables 25,000 

Pyscopathic  building 20,000 

Morden  land  titles  office 10,000 

T^rovincial  buildings  and  grounds 81,277 

Rural  Credits  Association  capital 10,000 

Manitoba   Farm   Loans'  Association    100,000 

Lignite   Utilization   Board lOO.Oa) 

Ninette  sanatorium 100,000 

Reimbursement  of  revenue  for  capital 323,722 


Total $2,420,000 


The  Greater  Winnipeg  Water  District  Board  is  tak- 
ing steps  to  enter  the  sand  and  gravel  business,  and 
is  seeking  reduced  transfer  charges  for  its  cars 
over  the  C.  P.  R.  and  Canadian  Government  Railways. 
Commissioner  Waugh  stated  at  a  recent  meeting  that 
the  l)oard  could  supply  from  the  ])its  along  the  line  of 
the  aqueduct  all  the  trap-rock  and  crushed  granite  to 
Winnipeg  that  would  be  required  for  years,  and  that 
gravel  could  be  laid  down  in  the  city  at  $2.25  per  yard 
as  against  the  ])resent  i)rice  of  $2.79.  Private  sand  and 
gravel  concerns  are  strongly  protesting  against  the 
board's  action. 


The  Philip  Carey  Co.,  Ltd.,  Toronto,  have  given 
the  agency  for  their  ])roducts  for  the  |)roviuces  of 
Manitoba,  Saskatchewan  and  Alberta  to  the  Building 
Products  &  Coal  Co.,  corner  of  Victoria  and  Notre 
Dame  Ave.,  East,  Winnipeg.  This  latter  firm  recently 
changed  its  name,  being  formerly  known  as  the  Thom- 
son McDougall  Company. 


•Contractor,    Ridgctown,   Out. 


Metal  workers  at  four  big  iron  works  in  the  city 
(if  Calg.'iry,  .\lta,  have  been  locked  out,  due  to  their 
establishing  an  eight-hour  day  on  their  own  initiative. 
Iheir  hours  had  been  nine.  They  are  also  asking  in- 
i-rease  in  wages  from  70  to  85  cents  per  hour. 
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[Guelph,  Ont.,  Takes  Step  to  Organize  Builders 

Representatives  from  Toronto  and  Provincial  Organizations    Show 
Where  Go-operation  Through  Organization  Will    Benefit   Industry 


la: 

i 


Tl  1 IC  organization  campaign  initiated  by  Mr.  II. 
I'^lgie,  president  of  the  Provincial  Bnilders'  & 
.Snpply  Association  of  Ontario,  is  showing  re- 
>nlts.  'J'he  men  of  the  building  industries  in 
the  city  of  (hielph,  which  is  rei)uted  to  be  one  of  the 
rlivest  places  of  its  size  in  the  Province,  are  determin- 
fed  to  sustain  that  reputation,  and  in  accordance  with 
Ir.  l-'.lgic's  suggestion,  a  meeting  was  called,  on  the 
evening  of  Tuesday,  the  15th,  at  which  the  question 
f  forming  a  branch  of  the  Provincial  Association  was 
discussed  and  decided  upon.  There  exists  in  Guelph 
t  the  present  time  a  Master  Carpenters'  Association, 
which,  being  wide  awake  to  the  advantages  of  organ- 
iation,  called  the  men  of  the  other  trades  together, 
lid  invited  Mr.  Elgie  to  come  up  and  tell  them  all 
bout  liis  proposition.  He  was  "on  the  job,"  and  also 
rought  along  with  him  Mr.  Geo.  Oakley.  If  there 
ad  been  any  opposition  to  the  co-o])erative  idea,  this 
)atter}-  would  assuredly  have  been  heavy  enough  to 
emove  it,  for  their  ammunition  is  of  the  best.  But 
he  Guelph  men  are  sufificiently  progressive  to  realize 
that  tJie  conditions  in  the  building  industry — and  in- 
deed in  every  other  industry — at  the  j)resent  time, 
make  organization  and  co-operation  really  essential, 
lot  only  to  their  own  individual  welfare  and  the  wel- 
are  of  the  whole  industry,  but  also  to  the  prosperity 
f  Canada  as  a  nation.  The  old  idea  that  "competition 
s  the  life  of  trade"  has  some  truth  in  it,  but  many 
have  been  misled  by  it,  and  they  have  resorted  to 
cut-throat"  and  unfair  competition,  which  is  the 
eath  of  trade.  The  new  idea  which  has  been  indis- 
utably  proven  under  the  test  of  war,  is  that  "co-op- 
ration  is  the  life  of  the  nation,"  and  likewise  that  "co- 
operation is  the  life  of  trade."  This  is  the  principle 
Itliat  the  building  and  construction  men  throughout 
Canada  must  act  upon,  and  Guelph  and  other  progres- 
sive towns  and  cities  are  setting  an  exam])le  which, 
it  is  to  be  hoped,  will  be  universally  followed. 
Comprehensive  Organization  Wanted 
The  meeting  in  Guelph  was  thoroughly  representa- 
tive. There  were  carpenters,  masons,  plumbers,  paint- 
ers, cement,  sheet  metal  and  building  supply  men  pre- 
sent. Mr.  G.  A.  Scroggie,  the  President  of  the  Master 
Car])cnters'  Association,  was  elected  to  the  chair.  He 
1  pointed  out  that  this  organization,  which  had  been 
formed  some  eight  or  nine  months  a.go,  had  resulted 
very  beneficially  for  the  men  of  this  branch  of  the  in- 
dustry, and  that  for  this  reason  they  were  anxious  to 
I  have  a  com]:)rehensive  association  formed,  taking  in 
all  the  trades,  so  that  everyone  might  share  in  the  ad- 

!  vantages.  He  then  called  upon  Mr.  Oakley  to  explain 
to  the  meeting  what  the  provincial  plan  of  organiza- 
tion was  and  how  they  might  enter  upon  it. 

Have  You  an  Edge  on  the  Other  Fellow? 

Referring  to  the  tardiness  which  had  been  shown 
by  building  men  in  getting  together,  Mr.  Oakley 
pointed  out  that  all  had  the  idea  that  they  had  a  little 
"edge"  on  the  other  fellow,  and  for  that  reason  they 
j;had  hesitated  to  meet  and  discuss  business  with  each 
other.    "However,"   he   said,   "everybody   now   knows 


I 


that  there  is  something  lacking  in  the  industry.  We 
take  a  job  and  we  believe  we  make  money  on  it;  we 
take  another  and  we  are  not  so  sure  about  the  profits, 
and  finally  at  the  end  of  the  year  we  find  we  haven't 
as  much  money  as  the  year  before.  On  account  of 
these  conditions,  the  men  of  the  industry  are  begin- 
ning to  feel  that  if  we  don't  organize  now,  we  are  go- 
ing to  finish  our  business  without  making  anvthing  out 
of  it." 

The  speaker  referred  to  the  Ottawa  conference,  at 
which  the  Association  of  Canadian  Building  &  Con- 
struction Industries  had  been  formed,  and,  said  he, 
when  you  get  men  from  all  over  the  Dominion  to- 
gether saying  that  they  want  organization,  surely  it 
is  a  sign  that  organization  is  needed.  He  pointed  out 
the  field  of  the  Dominion  organization  and  the  pro- 
vincial organization.  The  Dominion  organization 
would  deal  with  the  Dominion  Government,  and  would 
take  uj)  any  questions  which  affected  the  industry 
throughout  the  country.  In  like  manner  the  provincial 
organization  'dealt  with  the  provincial  gcwernment, 
and  handled  any  questions  which  affected  the  trade 
thr(.)Ughout  the  Province.  Then  came  the  local  organ- 
ization, and  from  it  the  most  direct  benefits  were  felt. 
Organization  meant  better  prices  and  better  workman- 
ship. 

Connecting   Links  from   Your  Own  Shop  to  the 
Dominion  Organization 

Mr.  Oakley  then  directed  attention  to  the  chart 
(reproduced  in  our  issue  of  April  9),  which  had  been 
distributed  by  Mr.  Elgie,  illustrating  the  connecting 
links  from  the  individual  to  the  Dominion  Association. 
First,  he  pointed  out,  we  have  our  troubles  in  our 
own  shop.  If  we  feel  we  have  a  difficulty  in  common 
with  other  shops,  we  take  it  up  with  our  section  of 
the  local  exchange.  If  it  is  a  matter  the  section  can- 
not deal  with,  it  is  passed  on  to  the  exchange.  Per- 
haps they  can  deal  with  it,  but  if  not  it  is  passed  on 
to  the  provincial  organization,  which  will  deal  with  it, 
or  if  necessary  pass  it  on  to  the  Dominion  association. 

A  few  years  ago,  the  speaker  pointed  out,  they 
had  a  good  illustration  of  what  the  support  of  the 
province,  through  the  provincial  association,  can  ef- 
fect. In  the  first  place,  some  Toronto  men  had  gone 
to  the  Ontario  Government  as  members  of  the  local 
exchange,  requesting  certain  changes  in  the  Lien  Law. 
Their  suggestions  were  listened  to  attentively,  and 
they  thought  they  would  be  acted  upon,  but  after 
waiting  a  year,  nothing  was  done.  They  then  took 
the  matter  up  with  the  provincial  association  and 
went,  as  representatives  of  that  a.ssociation,  to  the 
government.  The  result  was  that  now  there  was  a 
revision  of  the  Lien  Law  before  the  Government. 
When  they  got  the  concerted  weight  of  the  provincial 
association  behind  them,  then  the  authorities  began 
to  sit  up  and  take  notice. 

Mutual  Confidence  Must  be   Developed 

"When  you  want  to  go  into  an  organization  of  this 
kind,  you  must  realize  tliat  there  are  other. men  in  the 
business  who  know  as  much,  or  nearly  as  much,  as 
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voiir.^cll.  \'in\  have  got  to  gel  iiiulual  ciiiili(lciu:f,  and 
when  you  get  that  conditions  will  at  once  ini[)rovc. 
Perhaps  you  have  labor  problems  to  deal  with  right 
now.  I  believe  that  the  workmen  have  a  perfect  right 
to  l)and  together  to  better  their  condition,  and  so  also 
should  the  employers  in  the  industry.  Not  only  would 
they  get  closer  co-operation  between  themselves,  but 
also  with  the  workmen.  The  labor  ])eople  realize  the 
lienefits  of  getting  together.  I  presume  they  are  pret- 
ty strong  in  Guelph,  and  if  they  are  not  now,  it  will 
only  be  a  short  time  till  they  will  be,  and  if  you  don't 
get  a  proper  organization  of  your  own  you  will  be  at 
the  mercy  of  the  labor  unions." 

The  chairman  thanked  Mr.  Oakley  for  his  addres-^, 
and,  referring  to  the  labor  question,  pointed  out  that 
the  car])enters  in  Ciuelph  were  demanding  an  increase 
from  45  to  60  cents  an  hour.  His  sym])athies  were 
with  the  workmen,  but  he  thought  this  was  a  little  too 
Huich  of  a  jump  all  at  once,  and  if  there  was  any  way 
in  which  organization  could  help  them,  he  was  sure 
they  would  be  glad  to  take  advantage  of  it. 

Association  Helps  to  Remove  Antagonism 

Mr.  Elgie  was  next  called  upon  to  speak.  The 
advantages  of  organization,  he  said,  were  indisputable. 
When  he  first  started  in  the  contracting  business,  he 
went  to  the  exchange  and'  paid  his  money,  and  since 
he  had  never  regretted  it.  The  social  benefits  were 
very  considerable.  He  remembered  the  time  when  he 
himself,  when  he  went  to  figure  on  a  job,  if  he  saw  a 
competitor  coming,  would  slip  away,  recognizing  him 
as  an  enemy,  when  he  should  have  considered  him  a 
brother  in  the  business.  Meeting  one  another  in  the 
Exchange  brought  about  the  removal  of  this  antag- 
onistic spirit. 

In  regard  to  the  Lien  Law,  the  labor  party  wanted 
to  get  a  bill  through  the  house  which  would  allow 
them  to  collect  their  wages  over  the  heads  of  every- 
body else,  even  including  the  mortgagees.  "Can  you 
conceive,"  the  speaker  asked,  "of  any  business  man 
loaning  money  under  these  conditions?  Can  you  con- 
ceive the  position  in  which  it  would  place  the  building 
business?" 

Organization  Needed  to  Combat  Unfair  Demands  of 
Other  Bodies 

The  lumber  merchants,  some  time  ago,  tried  to  get 
through  a  bill  whereby  they  would  have  sixty  days 
to  put  a  lien  on  and  hold  back  33  1/3  instead  of  20  per 
cent.  It  was  under  such  circumstances  as  these  that 
it  was  necessary  for  the  provincial  association  to  take 
action.  He  noticed  that  wdien  the  government  min- 
isters heard  that  they  were  representing  Ontario,  it 
was  an  altogether  dififerent  matter  from  when  they 
came  to  them  merely  as  Toronto  representatives.  A 
meeting  had  recently  been  called  in  regard  to  the  Lien 
Law  and  a  new  law  was  going  to  be  enacted.  The 
(lovernment  was  appointing  a  commission  to  take  the 
matter  up  with  all  the  interested  bodies  in  Ontario, 
and  the  men  of  Guelph  would  surely  want  to  share  in 
it.    Toronto,  when  alone,  got  very  little  consideration. 

Then  there  was  the  Compensation  Act.  The  labor 
|)arty  wanted  to  have  100  per  cent,  of  their  wages 
|)aid  when  they  were  sick,  instead  of  55  per  cent.,  as 
well  as  their  doctor's  bill.  "Have  you,"  a.skcd  the 
speaker,  "any  mechanics  in  Guelph  that  will  go  to 
work  if  they  can  stay  at  home  and  have  a  good  time 
with  full  wages  and  the  doctor  attending  them?" 

In  regard  to  the  merit  and  denicrit  clauses  in  the 
act,  Mr.  Klgic  said  he  had  at  first  favored  tliem,  but 


the  hardshi])  wrought  1)3'  this  provision  in  the  case  of 
another  member  of  the  association  had  caused  him 
to  change  his  mind.  This  member  had  a  workman 
who  fell  from  a  box  he  was  standing  on,  due  to  a 
rush  of  blood  to  his  head,  and  afterwards  died.  As  a 
result  the  emj)loyer  had  to  pay  heavy  damages,  al 
though  he  was  in  no  way  responsible  for  the  accident. 
Here,  then,  lay  the  advantages  of  organization  that 
they  could  get  together  and  discuss  their  troubles  and 
find  out  just  luiw  any  measure  was  working — whether 
it  was  beneficial  or  otherwise. 

Little  Disagreements  Don't  Hurt 

"The  reason  we  don't  get  together,"  said  Mr.  VA 
gie,  "is  that  we  have  not  faith  in  each  other.  I  have 
felt  sometimes  that  1  was  the  only  honest  man  in  the 
business.  But  the  fact  is  you  can  get  together  at  your 
monthly  meetings  and  help  one  another.  The  associ- 
ation may  not  work  harmoniously  at  the  start,  until 
you  begin  to  understand  each  other  better,  but  you 
will  find  that 'after  a  little  disagreement  you  will  be 
better  oflF." 

The  speaker  referred  to  the  principle  of  keeping 
Canadian  work  in  the  hands  of  Canadians.  This  was 
something  that  might  be  assisted  by  their  association, 
and  the  Americans  would  not  resent  it,  but  would 
rather  admire  them  for  it,  as  it  was  something  the 
Americans  themselves  believed  in.  There  was  also 
the  matter  of  trade  discounts  which  he  believed  the 
contractors  should  have  advantage  of,  and  they  might 
effect  this  through  co-operation  in  their  organization. 
The  social  side  of  the  question,  too,  was  worth  con- 
sidering. If  the  Guelph  men  joined  in,  they  would  be 
free  when  they  came  to  Toronto  to  go  to  the  exchange 
and  have  a  chat  or  do  busines.s,  and  vice  versa. 

Mr.  Scroggie  suggested  that  following  the  address- 
es, those  present  would  probabh"  wish  to  ask  a  num- 
ber of  questions  regarding  the  formation  and  opera- 
tion of  the  organization  and  invited  them  to  do  so. 

Mr.  Klgie,  in  answer  to  a  question,  said  the  fee  in 
the  Toronto  Exchange  was  $20,  and  for  affiliation  with 
the  Provincial  Association  there  was  a  per  capita  tax 
of  $1.00.  In  Indiana])oIis,  he  pointed  out,  that  they 
collected  dues  on  the  basis  of  one-half  of  one  per 
cent,  of  the  value  of  work  carried  out,  $50  being  the 
minimum.  In  that  exchange  each  member  was  bond- 
ed for  $1,000  and  the  bricklayers  would  not  work  for 
any  man  who  did  not  belong  to  it.  He  gave  the  wages 
])aid  in  Toronto  as  follows:  Plasterers,  70c;  plasterers' 
laborers,  50c;  tinsmiths,  60c;  stonecutters,  65c  (ask- 
ing 75c);  painters,  55c;  bricklayers,  72c;  laborers,  45c; 
concreters,  55c;  navvies,  40c.  San  Francisco  paid  $9 
for  an  eight-hour  day  for  bricklayers. 

You  Get  Out  of  the  Organization  in  Proportion  to 
What  You  Put  in 

Tn  reply  to  a  question  from  ]\lr.  Shepherd  as  to  fees 
in  smaller  i)laces,  Mr.  Oakley  stated  that  in  London 
the  fee  was  $25.  and  in  Chatham  the  same.  A  great 
deal  would  depend  on  conditions,  but  if  it  was  worth 
while  to  come  in,  $25  should  not  be  too  much  to  ask. 
There  was  also  the  question  of  graduating  the  fees 
according  to  the  amount  of  work  done. 

Mr.  Elgie  4>ointed  out  that  value  got  out  of  the 
organization  would  be  in  projjortion  to  the  amount 
I)aid  in.  Anything  he  had  sacrificed  for  the  Huilders' 
Exchange  he  had  been  repaid  for  many  times  over. 

There  was  considerable  discussion  on  open  price 
methods  of  tendering,  and  Mr.  Elgie  pointed  out  that 
in  Indianai>olis  the  arrangement  was  that  on  the  day 
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[before  the  bids  closed,  the  bidders  came  and  handed 
la  copy  of  their  tender  to  the  secretary  and  the  figures 
twere  put  down  on  a  blackboard.  Each  of  them  thus 
5  sees  his  competitors'  figures,  and  if  he  has  made  a  mis- 
;  .take  or  thinks  he  is  low,  he  can  withdraw  his  bid  or 
go  up  to  the  top  of  the  list,  but  he  cannot  reduce. 

Contractors  Not  Honest  with  Themselves 

Mr.   Mahoney   expressed   the   opinion    that   in    the 

[past  contractors  had  been  honest  with  the  public,  but 

I  they  had  not  been  honest  with  themselves,  and  had 

not  got  a  fair  return  for  the  work  they  did.    In  his 

own  trade,  plumbing,  he  knew  of  one  man  who  retired 

and  he  died. 

Mr.  Oakley  thought  that  there  had  been  some  un- 
Ifairness  to  the  public  in   taking  work   too   low,    and 
then    giving   a    poorer    class    of   job    than    the    owner 
expected^ 

Air.  Butler  believed  that  most  of  the  dishonesty 
[was  the  fault  of  owners  who  came  to  contractor,  telling 
[him  he  was  a  little  high  and  beating  him  down  to  a 
llower  figure.  If  the  contractor  wanted  to  be  honest 
['with  himself  and  with  the  public  he  should  stick  to 
[his  ]»rice  when  he  has  submitted  it. 

Stick  to  Your  Figure 

Mr.  Oakley  agreed  that  in  this  way  they  would 
[get  rid  of  90  per  cent,  of  the  ills  of  the  industry. 

In  reply  to  a  question  from  Mr.  Howell,  Mr.  Elgie 
[stated  that  in  Toronto  the  trade  was  asking  a  discount 
fof  10  per  cent,  on  supplies. 

Mr.  Cowan  asked  how  the  supply  men  might 
[change  their  ])rices  to  the  trade  without  making  the 
[public  think  they  were   oeing  imposed  upon . 

Mr.  Elgie  said  it  was  simply  a  question  of  cstalj- 
flishing  a  standard  price  and  then  allowing  a  discount. 

In  order  to  get  a  definite  expression  of  opinion  on 
the  matter  of  organization,  on  motion  of  Mr.  Mahoney, 
.--econded  by  Mr.  Cowan,  the  various  trades  got  to- 
j^eMier  to  discuss  the  matter  of  organization  amongst 
themselves  and  rejxirt  back. 

Mr.  Reynolds,  as  one  of  the  painters,  said  that 
while  he  was  not  in  a  position  to  speak  for  the  whole 
.if  the  trade,  he  himself  was  in  hearty  accord  with  the 
movement  and  believed  the  others  would  join  m  if  it 
once  got  started. 

Mr.  Mahoney,  speaking  as  a  representative  of  the 
])lumbing  business,  said  he  would  like  to  talk  it  over 
with  other  members  of  the  trade  and  report  at  an 
adjourned  meeting. 

Mr.  Zieman,  a  sheet  metal  man,  took  a  similar  view. 

The  bricklayer  contractors  present  believed  if  a 
meeting  of  their  trade  were  called  they  would  be  only 
too  glad  to  join  in. 

Mr.  Stewart,  as  one  of  the  svqiply  men,  was  heartily 
in  favor  of  the  organization.  He  believed  there  was 
never  a  time  it  was  more  needed. 


Organization   Would   Settle   Question  of  Prices   and 
Discounts 

Mr.  Howell,  in  the  hardware  business,  thought 
that  any  difficulties  that  might  arise  in  the  matter  of 
prices  and  discounts,  if  brought  before  an  as.sociation, 
could  be  got  over.  But  in  this  connection,  where  a 
dealer  sold  an  article  to  a  contractor,  allowing  him 
a  discount,  he  did  not  think  it  was  right  that  the  con- 
tractor should  go  to  his  client  and  say,  "let  me  buy 
this  for  you,  I  can  get  it  cheaper."  The  client  often 
happened  to  be  a  customer  of  the  dealer,  and,  in  a 
case  of  this  kind,  imagined  he  was  being  held  up  by 
the  latter. 

Mr.  Reynolds  did  not  think  that  the  fee  should  be 
made  too  high,  or  some  of  the  smaller  men  might  think 
the  association  was  being  made  exclusive. 

Organization  Committee  Appointed 

Mr.  Shepherd  moved,  and  Mr.  Cowan  seconded, 
that  action  be  taken  for  the  purpose  of  organization 
at  the  present  meeting,  and  a  show  of  hands  indicated 
that  those  present  were  unanimously  in  favor  of  the 
movement.  Finally  it  was  decided,  on  motion  of  Mr. 
Mahoney,  seconded  by  Mr.  Cowan,  that  the  carpenters' 
association,  together  with  one  representative  from 
each  of  the  other  trades,  be  appointed  as  an  organiza- 
tion commitee,  the  carj^enters  as.sociation  to  select  the 
rei)resentatives,  and  that  another  meeting  be  held  on 
April  25 . 

Mr.  Mahoney  moved  a  vote  of  thanks  to  Messrs. 
Elgie  and  Oaklej'  and  the  representative  of  the  Con- 
tract Record  for  coming  to  Guelph  to  help  forward 
the  work  of  organization. 

The  following  is  a  list  of  those  |)resent  at  the  meet- 
ing: W.  A.  Cowan,  V.  She|)herd,  W.  Douglas,  R.  Prior, 
G.  Ibbotson,  T.  Gordon,  H.  Handbridge,  J.  A.  Scott, 
E.  M.  Stewart,  W.  G.  Howell,  J.  Gowdy,  H.  Mahoney, 
G.  Griner,  H.  Bates,  W.  Stuart,  R.  Williams,  F.  R. 
Johnston,  J.  Gould,  C.  Butler,  A.  Dennis,  A.  Bennett, 
A.  Reynolds,  F.  Zeiman,  J.  J.  Mahoney,  W.  Harris,  H. 
Pass,  H.  Occomore. 


Victoria  Wants  to  Spend  Million  on  Roads 

.Vpidications  for  the  construction  of  macadam  roads 
aggregating  $1,000,000  in  cost  are  before  the  city  coun- 
cil of  Victoria,  B.  C.  City  Engineer  F.  M.  Preston  has 
])resented  a  list  of  proposed  trails  that  had  been  tabled 
by  the  1918  council.  He  was  instructed  to  investigate 
and  inform  the  committee  as  soon  as  possible  which 
roads  ai)i)eared  to  be  the  most  important. 


Many  contractors  in  Alberta  claim  that  they  arc 
in  a  ])osition  to  build  irrigation  works  and  take  the 
Irrigation   District  bonds  in   payment. 


Bid  Prices  on  Regulating  Valves 

The  following  tenders  were  received  for  regulatinj^ 
valves  in  York  Township,  Frank  Barber  and  R.  (). 
\\^ynne-Roberts,  Engineers. 


I 


12-inch 

Canadian  Alli.s-Chalmers.  Ross  valves $    607.50 

I'^raiicis   Hankin,   Ross  valves 7r>0.0() 

IJrumnioiul   McCall   &  Company,   lilakeboro  valve *43r).00 

Druinmond  McCall  &  Company.  Golden-.\nderson  valve 1,07.'). 00 

Dnnnmond    McCall   &   Company,   Ross   valve (ii'.O.OO 

luinipment   Specialties   Ltd.,   Davis   valve ()9:!.,'>l 

Equipment    Specialties    Ltd.,    Golden-Anderson    valve 1,202.00 

Golden   .Anderson    Company,   own   valves 7I4.,')() 

John  T.  l-"armcr,  Glenlicld  valves 505.00 

*Tendcrs  accepted. 


16-inch 


24-inch 


$1,093.40 

$1,745.00 

1,300.00 

2,025.00 

735.00 

*  1,600.00 

1 ,900.00 

1,130.00 

]  ,S60.()0 

S25.00 

1,375.00 

1,765.00 

1,359.00 

2,783.00 

900.00 

1,833.00 
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I'ig.  1 — l'<ib,OOG  square  feet  of  skylight  on  C.  P.  R.  train  sheds  have  not  liad  a  glass  breakage  in  six     years 


New  Type  Skylight  Saves 
Maintenance  Expense 


Tl  I  I'",  illustration  shown  herewith  is  that  of  tht 
skylif,Hit  on  the  Windsor  Station,  Montreal,  of 
the  Canadian  Pacific  Railway  Company.  This 
was  i)ut  u;)  in  1913,  and  our  description  of  the 
building  at  that  time  made  only  brief  mention  of  the 
skyligfht  because  it  was  then  a  new  ])roduct  and  one 
that  had  not  withstood  the  test  of  time.  Now,  how- 
ever, after  six  years,  the  Canadian  Pacific  Railway 
Company's  officials  state  that  the  skylight  is  in  per- 
fect condition  and  that,,  in  the  meantime,  the  cost  of 
maintenance  has  been  absolutely  "nil." 

This  .skylight,  manufactured  under  the  trade  name 
(if  "Nonpareil,"  by  the  A.  B.  Orm.sby  Company,  dif- 
fers from  other  skylights  on  the  market  to-day  in  al- 
most every  feature,  both  as  to  the  material  used  and 
as  to  methods  of  construction.  The  main  bar  of  the 
skylight  is  constructed  of  16  gauge  material,  formed 
as  shown  in  the  cut,  Fig.  2.  Over  this  is  a  second 
bar,  the  outer  edges  of  which  carry  the  lead  glazing 
bar  and  the  glass.  This  bar  is  constructed  of  22  gauge 
material,  an(l  is  riveted  to  the  under  bar.  At  inter- 
vals the  upper  bar  is  punched  and  the  brass  bolts  put 
ill  for  fastening  the  cap. 

The  skylight  as  constructed,  is  positively  both 
water  and  air  •ight,  and  the  bar  is  so  arranged  that 
even  if  any  water  were  to  leak  in -under  the  cap  or 
condense  on  the  inside  of  the  glass,  there  are  three 
gutters  so  ])lace<l  as  to  catch  and  carry  off  any  leak- 
age of  this  kind.  The  gutter  formed  by  the  lower  bar 
on  each  side  is  much  wider  than  the  gutter  formed 
by  the  upper  bar,  and  added  to  these  two  gutters  there 


i.--  a  third,  that  of  the  lead  glazing  bar,  ujion  which  the 
glass  rests. 

One  of  the  most  important  features  of  the  Non- 
pareil skv'ight  is  the  fact  that  no  material  but  metal 
and  glass  goes  into  its  construction  in  any  way  what- 
ever, and  of  these  metal  parts  probably  the  most  ini- 
liortant  is  the  lead  glazing  bar  or  cushion  mentioned 
above.  This  cushion  has  parallel  vertical  holes  that 
conform  perfectly  with  the  uneven  surface  of  the  glass 
and  is  detachable  and  reversible,  which  permits  of  its 
being  applied  after  all  the  other  work  of  constructing 
the  skylight  has  been  finished,  excepting  the  glazing. 
This  lead  cushion  carries  the  weight  of  the  glass,  and 
permits  expansion  and  contraction  sufficiently  freely 
to  ])revent  any  breakage  from  this  cause.  Then,  too, 
the  bar  cap  is  so  constructed  as  to  have  on  each  edge 
a  lead  glazing  strip,  which,  when  the  cap  is  tightened 
down,  lies  along  the  surface  of  the  glass,  and  can  be 
adjusted  so  as  to  give  a  water-tight  finish. 

.\t  the  end  of  each  bar  is  riveted  a  curb  clip,  that, 
in  addition  to  preventing  the  glass  from  slipping, 
holds  the  metal  eaves  in  place  in  such  a  way  as  to  al- 
low for  expansion  and  contraction,  also  closing  the 
ends  of  the  cajis  and  preventing  the  entrance  of  water 
or  air  under  the  most  trying  conditions,  such  as  a 
driving  storm . 

The  bars  are  constructed  from  both  galvanized 
steel  and  from  galvanized  steel  coated  with  lead,  the 
lead  coating  being  done  after  the  bar  has  been  formed. 
This  gives  a  product  that  is  entirely  immune  from  at- 
tack by  acids,  smoke  or  fumes  of  any  kind.  When 
the  skylight  is  constructed  of  the  lead  coated  bar  with 
c<)|)per  cap  and  copper  trimmings,  there  should  be  iiu 
limit  to  tiie  length  of  time  that  it  will   last. 

Up  to  date  a  large  area  of  these  skylights  has  been 
erected   in   Canada.    Among  other  contracts  are   the 
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lollowing:  Canadian  Pacific  Railway,  train  sheds, 
VIontreal ;  Northern  Electric  Co.,  Limited,  Montreal ; 
iobert  Reford  building,  Montreal ;  Abitibi  Pulp  & 
'aper  Co.,   Limited,  Iroquois  Falls;  Montreal  Tram- 

Jkvavs    Company,    Montreal;    Toronto    Street    Railway 


i 


Fij.  2. 

Skylight   construction    that   makes   provision    for   expansion   and    contraction 

o.,  Toronto;  Registry  Building,  Toronto;  Toronto 
ydro-electric  Commission.  Of  these,  the  largest  is 
he  C.  P.  R.  train  sheds,  cut  of  which  is  shown  is  shown 
n  Fig.  1.  The  total  glass  area  of  the  .skylights  on 
hese  sheds  anwunts  to  125,000  square  feet.  These 
skylights  have  been  in  use  now  for  nearly  six  years 
and  during  that  time  not  one  single  light  of  glass  has 
een  replaced,  nor  has  it  been  found  that  any  of  the 
lass  has  been  broken  through  expansion  and  contrac- 
tion. No  complaint  of  leakage  or  from  any  other 
cause  has  been  made  by  the  C.  P.  R.  since  the  sky- 
isjlits  were  installed. 


Money  Saved  by  Taking  Care  of  Cement 
Sacks 

MUCH  of  the  contractor's  profit  can  be  swal- 
lowed  up  by   careless    handling    of    cement 
sacks.     Any   container   worth   25    cents   cer- 
tainly   deserves    care,    and    provision    should 
be  made  on  every  job  to  see  that  cement  sacks  are  not 
abused  but  handled  so  they  remain  in  good  condition 
and  hence  returnable  for  credit. 

When  a  car  of  cement  is  unloaded,  the  workmen 
should  be  cautioned  to  watch  for  torn  sacks  so  that 
contents  may  be  transferred  to  a  good  sack  without 
waste  of  cement  or  further  injury  to  the  damaged 
sack.  Cement  sacks  make  convenient  tool  bags,  knee 
pads,  aprons,  etc.,  but  are  not  intended  for  such  use 
and  if  so  used,  are  almost  certain  to  cost  the  contractor 
25  cents  for  each  of  these  misuses. 

One  method  of  caring  for  sacks  on  the  job  is  to  have 

alongside  of  the  mixer  a  tight  box  with  a  locked  lid,  in 

which  is  a  slit,  through  which  the  sacks  can  be  shoved 

j  as  fast  as  they  are  em))tied  and  shaken  out.     At  the 

I  end  of  the  day,  or  oftener  if  necessary,  this  box  should 


be  unlocked  and  the  contents  checked  against  the  num- 
ber of  bags  of  cement  used. 

Another  device  that  has  been  successful  in  securing 
better  care  of  sacks  on  the  job  is  a  holder  attached  to 
the  frame  of  the  mixer  near  the  loading  hopper.  As 
soon  as  sacks  have  been  emptied  they  are  piled  in  this 
holder  until  there  are  50  of  them,  when  they  are  tied 
in  a  b\indle  and  laid  away  properly  protected  until 
shii)ment  is  to  be  made. 

A  sack  bundling  device  which  will  satisfactorily 
meet  all  requirements  can  readily  be  made  by  the  con- 
tractor. An  accomjianying  sketch  shows  details  of  an 
inexpensive  device  of  this  kind.  Fifty  sacks  are  count- 
ed into  the  rack  with  two  wires  running  under  the  pile 
and  one  long  wire  running  lengthwise  on  tO])  of  it. 
( )ne  end  of  the  steel  bar  is  run  through  an  eje  bolt  and 
attached  to  the  other  end  to  a  hook.  The  two  short 
wires  are  then  tied  over  the  sacks,  thus  doubling  them 
over  the  long  wire.  The  bundle  is  then  released  by 
withdrawing   the   bar,   after   which    the    long   wire    is 


>    /f,/f,4e~P0ST 
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Device  for  bundling  sacks 


brought  around  the  ends  and  a  hitch  taken  with  it 
around  the  other  wires.  The  long  wire  is  then  brought 
around  the  middle  of  the  sacks  and  tightl}'  tied. — Con- 
crete Highway  Magazine. 


Westmount  Architectural  Committee 

The  Westmount  Council  has  appointed  Messrs. 
Robert  I'lndlay,  D.  H.  Macfarlane,  B.  M.  MacVicar, 
and  \.  Campbell  Woods,  as  the  architectural  com- 
mittee. These  members  will  work  in  conjunction  with 
the  mayor,  the  general  manager  and  the  city  engineer 
in  connection  with  the  jiassing  of  plans  and  the  im- 
provement of  the  city. 


Montreal  Building  Permits 

During  the  month  (if  March  the  Montreal  building 
l.ermits  totalled  $22S,2aS,  a  decrease  of  $13,392.  For 
the  first  quarter  of  the  year  the  value  was  $440,102, 
an  increase  of  $5,287. 


394 


THE   CONTRACT    RECORD 


April   23,   1919 


Concrete  Colliers  Built  on 
Unit  Principle 


T 


11'^  fuc  reinforced  concrete  vessels  shown  in 
one  of  the  illustrations  below,  reproduced  from 
"The  luijjinecr"  form  the  first  half  of  an  order 
for  ten  1,000  tons  colliers  i)laccd  by  the  Admir- 
alty with  Messrs.  Christiani  and  Nielsen.  25  Victoria 
St.,  London,  S.W.  The  vessels  are  185  ft.  lonp  with  a 
beam  of  .35  ft.  and  a  de])th  of  18  ft.,  the  hull  beinp;  of 
the  straight  line  type  which,  although  having  ship- 
shajjed  ends,  is  composed  of  straight  lines  in  every 
vertical  section.  The  vessels  were  built  in  a  dry  dock 
excavated  inside  the  Port  of  London  Authority  area  at 
Tilbury  Dock,  and  the  dry  dock  basin,  which  was  made 
large  enough  to  accommodate  five  vessels  being  built 
simultaneously,  is  connected  with  the  Tilbury  main 
dock  by  means  of  a  40  ft.  wide  canal,  provided  with 
reinforced  concrete  dock  gates. 

TCxcavation  work  on  the  site  was  connnenced  early 
in  1918,  and  the  engraving  above  referred  to  re])rcsents 
the  finished  dry  dock  on  January  26th,  1919,  when  the 
five  hulls  were  ready  for  the  floating,  which  event  took 
l)lacc  unofficially  a  few  days  later. 

The  vessels  are  built  on  the  unit  svstcm  according 


to  the  i)atent  of  Mr.  R.  N.  .Stroytr,  by  which  method 
of  construction  the  sides  arc  ca.st  lying  down  liorizon- 
tally  and,  when  mature,  arc  lifted  into  position  by 
means  of  suitable  tackle.  The  bottom  is  then  cast  ami 
joined  up  to  the  sides,  the  joint  in  the  latter  only  oc 
curing  where  transverse  bulkheads  in  the  vessel  nece^ 
sitate  a  joint  in  any  case.  The  stem  and  stern,  wher( 
the  curvature  of  the  lines  is  too  great  to  admit  of  thi> 
metho<l  of  construction,  are  cast  in  the  ordinary  way 
in  situ,  but  provision  has  been  made  for  thickening 
the  concrete  skin  of  the  vessel  to  5  in.,  so  as  to  be  sure 
of  a  good  casting  in  the  vertical  walls.  In  the  sides 
and  the  bottom  where  the  .skin  is  cast  horizontally.  ;i 
thickness  of  3^  in.  is  considered  to  he  sufficient 

The  advantages  claimed  for  this  system  of  construc- 
tion are  first  the  saving  effected  in  centering,  inas- 
much as  all  the  outside  mould  and  strutting  for  the 
bottom  and  the  sides  is  dis[)ensed  with.  Then  it  is 
pointed  out  that  the  placing  of  the  reinforcement  and 
the  casting  of  the  concrete  for  the  sides  is  reduced  to 
operations  of  great  sim]>licity,  while  the  surfaces  of 
the  sides  can  be  made  absolutely  smooth  without  em- 
ploying ])lastering  or  rendering,  since  the  concrete  it- 
self can  be  worked  up  to  a  fine  surface  while  still  plas- 
tic. Then,  again,  it  is  claimed  that  the  system  permits 
of  the  very  speedy  construction  of  vessels,  and  it  is  as- 
serted that  the  Tilbury  yard  lias  produced  the  largest 
number  of  vessels,  having  regard  to  its  size,  in  a  given 


Fig.   1. 


Side    slabs    ready    for    lifting    into    position;    Fig.    S,  lifting  aide  ilab  into  i.^...^....    :  .„    j. 
ready  for  floor  reinforcement;   Fig.  4.  completed  lightere  in  dock  ready  for  floating 


yXpril 


1 11 1 !) 


TTIF.    rON TRACT    RF.CORn 


jeriod  of  time,  and  that  it  is,  at  the  same  time,  the 
bheapest  of  all  the  concrete  shipl)uil(lin,!j  yards  in  the 
country. 

']"he  other  illustrations  show  the  construction  of 
the  vessels  in  \arious  stages,  such  as:  The  sides  lying' 
[lorizontally  ready  for  lifting;  the  actual  lifting  of  the 
bide  slabs;  and  the  sides  ])laced  in  position  ready  for 
the  bottom  of  the  vessel  to'  be  put  in. 


The  outfit  of  the  vessels  consists  of  four  'J'empcr- 
ly  transporters  for  handling  the  coal,  with  the  neces- 
sary winches,  a  complete  electric  light  plant  for  use 
when  coaling  at  night,  and  the  usual  deck  fittings,  such 
as  steam  windlass,  capstan,  steering  gear,  ere,  for 
which  tlic  steam  is  supjjlicd  by  two  large  Cochran 
boilers,  and  recovered  by  means  of  a  surface  condens- 
ing plant. 


[Status   of    Guarantees    on   Pavements 

Committee   Makes  Report   on    Purpose,  Extent   and 
Application  of  Guarantees  on  Life  of  Road   Surfaces 


■^^"■"N    view   of    the    looseness    with    which    the    terms 
I^KI    "guarantees"  and  "maintenance"    are     often    ap- 
I^UL  plied  to  paving  contracts,  the  committee  on  "Eco- 
I^K       nomic   Status  of-  duarantees    of    Pavements    on 
IH^oads  and   Streets"  of  the  American   Road  Builders' 
■^^s.sociation,  in  reporting  on  this  subject  at  the  recent 
convention   of   the   association   made   it   clear    that    it 
believed  the  two  terms  should  be  regarded  as  separate 
and  distinct,  and  that  the  guarantee  period  should  not 
be   longer   than    the   reasonable   life   of   the   pavement 
without   repairs,   except  those   rendered   necessary  by 
reason  of  defective  materials  or  workmanship  or  both. 
This  is  in  accord   with   numerous   court  decisions 
in  connection  with  assessment  work,  and  automatical- 
y^^  settles  the  (question  of  legality,  and  at  the  same  time 
■^■learly   indicates   the   maximum   period   which   should 
*      tie  called  for  in  a  guarantee.    The  committee  recom- 
mends that  the  maxinuim   ])eriod   should  be  fixed  at 
five  3'ears.    The  report  of  this  committee  states   fur- 
ther: 

,  'J'hree  types  of  guarantees  are  in  common  use:    (a) 

l:5ond,  preferably  from  a  surety  company;  (1))  Reten- 
tion by  the  municipality  of  a  certain  amount  of  cash; 
(c)  Bond  and  retained  jiercentage. 

The  intent  of  the  guarantee  is  to  guard  against  de- 

;  fects  in  material  and  workmanship  and  non-compli- 
ance with  the  specifications,  but  in  many  cases,  defects 
may  develop  in  the  pavement  or  roadway  which  arc 
due  to  other  causes  and  conditions  which  may  have 
been  entirely  outside  of  the  scope  of  the  contract. 

Responsibility   for    Work 

It  is  a|)parent,  therefore,  that  the  responsibility  for 
a  satisfactory  and  lasting  pavement  is  shared  by  both 
the  engineer  and  the  contractor.  With  the  engineer 
rests  the  responsibility  of  j)roviding  pro])er  drainage 
and  adequate  foundations  and  the  selection  of  a  suit- 
able type  of  pavement  and  the  preparation  of  compre- 
hensive plans  and  specifications.  He  must  also  provide 
such  inspection  as  is  necessary  to  insure  strict  com- 
pliance with  the  specifications.  With  the  contractor 
rests  the  responsibility  of  carrying  out  in  a  satisfac- 
tory and  workmanlike  manner  the  plans  and  specifica- 
tions and  instructions  of  the  engineer.  The  safeguard- 
ing of  the  public  welfare  lies,  therefore,  in  the  hands 
of  the  two  parties  above  mentioned,  with  the  follow- 
ing possible  exceptions. 

In  a  number  of  instances  ])avements  have  failed 
due  to  causes  which  may  or  may  not  have  been  con- 
trollable by  the  engineer  or  the  contractor.  Such 
causes    are :     Defective    street    railroad    construction ; 
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settlement  of  trenches  for  underground  service  pijies ; 
improper  system  of  cleaning  the  pavements ;  leaky  gas 
or  water  mains.  The  engineer  is  directly  responsible 
to  his  community,  and  if  he  is  negligent  or  incompet- 
ent should,  and  presumably  can,  be  removed.  Cen- 
erally  speaking,  the  cpiestion  of  public  welfare  or  eco- 
nomics in  this  connection  is  not  directly  involved  in 
the  guarantee  clause  of  a  contract  except  in  those 
cases  where  an  incompetent  or  negligent  engineer 
has  prepared  faulty  specifications  and,  as  a  conse- 
(|uence  thereof,  has  asked  a  contractor  to  guarantee 
a  pavement  which  is  liable  to  fail  through  causes  oth- 
er than  defective  materials  and  workmanship. 

Irispection  Facilities 

Assuming  that  the  plans  and  specifications  are 
entirely  coniiK-tent  and  pro])er,  the  next  duty  devolv- 
ing u|5on  the' engineer  is  that  of  inspection,  which  in- 
cludes testing  of  the  materials  to  be  used.  This  re- 
quires a  laboratory  equipped  for  physical  and  chemi- 
cal testing  and  the  services  of  some  one  who  has  made 
a  specialty  of  testing  paving  materials,  as  such  work 
does  not  come  within  the  scope  of  an  ordinary  chem- 
ist. Larger  municipalities  often  maintain  their  own 
laboratories  and  testing  stalif.  Smaller  municipalities 
may,  and  frequently  do,  avail  themselves  of  consult- 
ing and  testing  experts,  but  a  certain  proportion  of 
them  do  not  and,  on  the  contrary,  permit  their  pave- 
ments to  be  laid  with  only  such  supervision  and  in- 
spection as  their  engineers  can  personally  give  to  the 
work,  and  in  many  instances  ihese  engineers  are  not 
well  qualified  in  this  particular  line,  and  would  gladly 
avail  themselves  of  expert  help  were  they  permitted 
to  do  so. 

In  addition  to  the  preliminary  testing  of  materials, 
|)rovision  must  be  made  for  the  inspection  of  the  work- 
as  it  ]jrogresses.  Where  the  pavement  is  manufactured 
in  a  ])iant  and  then  delivered  to  the  street,  inspection 
at  both  the  plant  and  the  street  is  essential.  For  exam- 
ple, in  the  case  of  a  large  asphalt  plant  where  200  or 
.300  batches  of  mixture  are  sent  out  daily,  involvng 
600  to  900  se])arate  weighings,  a  rigid  inspection, 
such  as  would  justify  the  total  elimination  of  a  guar- 
antee clause,  would  require  two  inspectors.  The  pre- 
paration of  the  subgrade,  the  mixing  and  laying  of  the 
concrete  base,  and  the  laying  of  the  wearing  surface 
would  similarly  require  two  or  three  inspectors  and 
these  must  all  be  trained  men,  not  haphazard  appoint- 
ees. 

From  the  standpoint  of  a  municipal  engineer  this 
is  a  very  serious  problem.    His  reputation,  as  judged 
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i)y  tlic  lastinjj  f|ii;ilitics  of  his  pavements,  miplit  often 
rest  in  the  hruuls  oi  insi)ectors  whose  appointnients 
and  ((nalificatinns  were  entirely  outside  his  control. 

Difficulty  of  Securing  Competent  Inspection 

it  has  been  justly  said  that  with  competent  inspec- 
tion, guarantees  could  and  should  be  entirely  elimin- 
ated, but  from  an  economic  standpoint  there  remains 
the  (piestion  of  cost  of  sufficiently  adequate  insj)ection 
and  the  difficulty  of  securin.u:  it.  The  drawbacks  and 
defects  in  the  guarantee  system  arc  too  well  known 
to  require  elaborate  discussion  in  this  re])ort,  but  it 
is  a  fact  that  present  inspection  systems  have  been  de- 
vised and  carried  out  with  a  view  to  providing  reas- 
onable (but  not  absolute)  security,  having  in  mind 
the  certain  or  uncertain  amount  of  additional  protec- 
tion accruing  from  the  guarantee  clause  inserted  in 
almost  all  paving  contracts.  If  this  is  to  be  abolished 
the  inspection  must  be  made  more  rigid  and  therefore 
costly,  and  the  lines  must  be  drawn  more  tightly  than 
heretofore,  both  as  to  materials  and  workmanship. 

Engineering  is  not  an  exact  science  so  that  in  all 
cases  a  certain  factor  of  safety  must  be  employed  and 
there  is  no  such  thing  as  a  hair  line  division  between 
good  and  bad.  When  the  results  are  guaranteed,  even 
though  the  guarantee  is  far  from  perfect,  it  is  human 
to  require  a  somewhat  lower  factor  of  safety  than 
would  otherwise  be  insisted  on.  Where  the  contractor 
assumes  no  responsibility  for  his  finished  work,  the 
inducement  to  slight  it  and  thereby  save  money,  is 
greatly  increased  and  the  inspecting  force  must  be 
still  more  competent,  vgiliant  and  trustworthy  than 
would  otherwise  be  necessary. 

Cost  of  Guarantee  Bond 

The  cost  of  a  guarantee  bond  to  the  average  con- 
tractor does  not  exceed  1  per  cent  of  the  total  cost  of 
the  contract.  On  a  j)avcment  costing  $3.00  per  square 
yard  this  would  amount  to  3c  per  square  yard,  which 
would  barely  cover  the  increased  cost  of  inspection 
above  described,  without  taking  into  consideration  at 
all  the  increased  bidding  price  likely  to  result  from 
increased  severity  of  inspection.  yVssuming  that  the 
guarantee  is  only  for  the  normal  life  of  a  pavement 
without  re])airs,  there  exists  no  legitimate  reason  for 
the  contractor  to  increase  his  construction  bid  by  more 
than  the  cost  of  his  bond. 

As  between  a  reliable  and  established  contractor 
and  one  who  is  lacking  in  experience,  resources  and 
equipment,  it  is  easier  and  cheaper  for  the  reliable  con- 
tractor to  secure  his  bond  and  this  can  only  be  regard- 
ed as  a  legitimate  advantage  to  him.  As  a  general  rule, 
he  will  favor  a  guarantee  bond. 

Where  contractors  do  not  have  an  established 
])lant  or  organization  in  the  municipality  or  locality 
where  the  pavement  is  being  laid,  some  guarantee  for 
tlie  repair  of  such  defects  as  may  develop  would  seem 
to  be  a  jiecessity.  In  many  smaller  towns  a  single 
contractor  may  remain  for  two  or  three  years  and 
then  withdraw  after  the  available  paving  area  has  been 
completely  improved.  It  may  be  years  before  any  new 
paving  is  done  and  it  is  often  very  difficult  to  get  the- 
contractor  to  return  and  make  any  repairs  during  the 
guarantee  period. 

Guarantee  Obligations  of  Contractor 

It  is  sometimes  claimed  by  the  contractor  that, 
where  the  specifications  are  closely  drawn  and  com- 
pliance with  them  is  insisted  upon,  he  should  be  re- 
lieved of  the  responsibility  of  guaranteeing  results. 


The  committee  believes  that,  after  having  examined 
the  site  of  the  improvement  and  studied  the  specifica- 
tions, he  is,  or  should  be,  fully  familiar  with  condition^ 
and  if,  after  doing  .so  he  signs  the  contract  and  guaran 
tee,  he  has  no  reasonable  ground  for  subsequentl\ 
opposing  the  engineer  in  his  desire  to  carry  out  the 
provisions  of  the  specifications  and  that  such  insist- 
ence on  the  part  of  the  engineer  does  not  and  should 
not  relieve  the  contractor  of  his  guarantee  obligations. 

If  he  believes  the  specifications  are  faulty,  he  is 
under  no  compulsion  to  bid  on  the  work,  and  if  he 
does  so,  he  acts  with  his  eyes  open  and  has  no  one 
but  himself  to  blame.  The  history  of  court  decisions 
would  appear  to  show  that  the  contractor  is  at  least 
as  well  protected  as  the  city  when  the  matter  comes 
up  for  legal  adjudication. 

We  also  recognize  that  certain  large  cities  may 
have  within  their  confines  three  or  four  large  paving 
|)lants  and  that  conditi<^ns  are  such  that  it  may  be  dif- 
ficult for  an  outsider  to  break  in.  In  such  cases  it  is 
possible  to  imagine  an  arrangement  lietween  bidders, 
whereby  the  city  would  pay  excessively  for  their  guar- 
antees, but  such  conditions  are  exceptional  ones  and 
under  them  the  same  city  would  probably  pay  an  ex- 
cessive price  for  its  pavements,  even  if  it  eliminated 
the  guarantee  provision  from  its  contracts.  This  con- 
dition could  be  and  has  been  met  by  the  establishment 
of  large  municipal  plants  capable  of  doing  a  consider- 
able portion  of  the  necessary  paving. 

It  has  also  been  urged  that  it  is  not  logical  or  legi- 
timate to  a.sk  for  guarantees  on  pavements  because 
buildings  arc  not  guaranteed.  The  cases  are  not  par- 
allel. The  factor  of  safety  in  a  building  is  much  great- 
er and  its  life  ex])ectancy  is  much  longer.  If  the  aver- 
age life  ex])ectancy  of  a  building  were  but  ten  years 
and  defects  might  be  expected  to  develop  within  five 
years  which  might  render  it  useless  unless  rebuilt, 
the  cases  might  be  more  nearly  parallel. 

Having  in  view  the  facts  as  set  forth  in  this  rejwrt, 
your  committee  believes  that  notwithstanding  its  ad- 
mitted defects,  the  guarantee  clause  serves  an  effective 
])urpose  and  in  the  light  of  experience  is  economically 
justified. 

Duration  of  Guarantee 

We  do  not  believe  that  a  miiform  length  of  guar- 
antee for  all  pavements  or  for  the  same  pavement  un- 
der varying  traffic  conditions  is  logical  or  justifiable. 
Certain  jiavements  are  composed  of  blocks  which  in 
themselves  have  a  very  long  life,  and  but  little  varia- 
tion is  to  be  looked  for  in  the  blocks  themselves.  De- 
fects which  would  develo])  would  be  almost  wholly 
defects  of  workmanship  and  two  years  should  be  the 
maximum  i)eriod  required  to  make  this  evident,  and 
therefore,  the  guarantee  should  be  limited  to  that  time. 
Other  pavements  are  composed  of  blocks  which  vary 
very  greatly  in  hardness  and  resistance  to  wear  and 
for  this  type  we  would  advocate  a  guarantee  period 
for  the  full  life  expectancy  of  the  pavement  without 
repair,  as  it  is  obviously  impossible  to  test  every 
block  in  it.  Where  a  pavement  ultimately  fails  through 
the  abrasion  or  disintegration  of  the  pavement  itself, 
and  is  liable  to  prematurely  disintegrate  through  im- 
proper materials,  or  mixing,  or  proportions,  we  be- 
lieve that  owing  to  the  great  difficulty  of  absolutely 
preventing  these  errors  by  inspection,  the  pavement 
should  be  guaranteed  for  its  full  life  expectancy  with- 
out repairs,  and  this  can  be  reasonably  varied  to  meet 
different  traffic  conditions. 

We  believe  that  the  guarantee  clause  should  be ' 
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fairl)'  worded  so  as  not  to  impose  upon  tlie  contractor 

►  res|)()nsihiiity  for  conditions  arisingf  after  the  C(ini|)le- 
tion  (jf  the  pavement  and  over  which  he  had  no  con- 
tri)i,  and  as  covering;  these  points  would  rcconnnend 
for  consideration  the  form  adopted  by  the  Associa- 
tion for  standardizing-  specifications  at  New  Orleans 
in  Jamiar\',  1912.    It  should  also  clearly  set  forth  and 

I  he   agreed   to   by   the   contractor   that   he   accej)ts   the 
[guarantee  as  being  within  the  reasonable  life  expect- 
ancy of  the  pavement  without  repairs. 

In  northern  latiitudes  if  the  pavement  is  coni])lcte<l 
and  accepted  between   November   1st  and   May   15th, 
the  guarantee  period   should   be   extended   so   that   it 
will  expire  on  the  first  of  June  following  in  order  to 
insure  weather  conditions  being  such  as  to  permit  of 
[thorough   examination   and   the   making  of  all   neces- 
sary rejxairs  before  the  final  taking  over  of  the  pave- 
nnent  by    the    city.     This    provision    may    ))e    omitted 
Uvhen    climatic    conditions    render    it    obviouslv    unne- 
cessary. 

Supplemental  Cash  Retainer 

Owing  to  the  admitted  defects  and  shortcomings 
[of  guarantees  covered  by  surety  bonds  alone  and  the 
:fre(|uent  difficulty  experienced  by  cities  in  having  even 
^those  repairs  due  to  ])00r  workmanship  and  materials 
[made  on  time,  we  believe  that  the  bond  should  be  sup- 
Iplemented  by  a  cash  retainer,  legal  interest  being  al- 
jiowed  to  the  contractor  on  the  amount  retained. 

For  new  construction  involving  grading,  founda- 
[tion  and  wearing  surface  wc  would  recommend  that 
10  per  cent  of  the  aggregate  cost  of  these  items  be  re- 
i  tained. 

For  resurfacing  on  an  old  foundation  we  would 
[recommend  a  retainer  of  20  per  cent. 

In  the  case  of  a  2-year  guarantee  the  whole  of  the 

>  retained  moneys   should  be  ])ayable  at  its   expiration 
land  not  before.    In  the  case  of  a  5-year  guarantee,  one- 
fourth  of  the  retained  moneys  should  be  payable  two 

tyears  after  the  completion  of  the  pavement  and   the 
[balance  in  three  equal  annual  installments.     The  date 
[when  ])ayments  of  retained  moneys  become  due  shall 
the  governed   by   the   clause   previously   recommended 
for  pavements  completed  and  accepted  between   No- 
vember 1st  and  May  15th.     If  the  contractor,  having 
received  30  days  notice,  fails   to  make  and   complete 
the  ordered  repairs  at  the  time  any  annual  installment 
(or  the  whole  amount)  of  the  retained  moneys  become 
due,  he  .shall  forfeit  to  the  city  the  total  amount  then 
due  unless  he  shall  have  obtained  in  writing  from  the 
engineer  an  extension  of  the  time,  when  the  same  pro- 
vision  shall  api)ly  at  the  cxjjiration   of  the  extension 
period. 


Meter  Company  Establishing  in  Canada 

The  Xei.tune  Meter  Company  of  New  York  has 
acquired  a  building  from  the  Russell  Motor  Car  Com- 
pany of  Toronto,  Canada,  in  which  they  intend  to 
manufacture  Trident  Water  Meters  for  Canadian 
trade.  They  are  the  largest  mamifacturers  of  water 
meters  in  the  world,  and  the  starting  of  a  subsidiary 
company  by  them  means  its  assured  success.  The 
president  of  the  company  is  Mr.  J.  Herbert  Ballan- 
tine,  and  the  managing  director  for  the  Canadian 
branch  is  Mr.  William  H.  Randall,  formerly  superin- 
tendent of  the  maintenance  and  distribution  depart- 
ment of  the  Toronto  Water  Works.  The  new  jjlant 
is  to  be  known  as  the  Neptune  Meter  Company,  Lim- 
ited. 


The    Surveyor  as  a   Planner 

Rural  Development  Has    Been    on    a  Wrong 
Basis— Surveyor  C^an  .\ssist  in  Pro- 
moting  Economic  Planning 

MR.  Thomas  Adams,  town  planning  adviser  of 
the  Commission  of  Conservation,  delivered 
an  address  under  the  auspices  of  the  Ottawa 
members  of  the  Dominion  Land  Surveyors' 
.Association,  at  the  Carnegie  Library,  Ottawa,  on 
March  24th,  1919.  He  cm])hasized  the  importance  of 
having  a  better  rural  organization  in  order  to  get  a 
stable  foundation  for  the  future  development  of  Can- 
ada. 

Experience  in  the  United  States  and  Canada,  dur- 
ing over  a  century  of  colonization,  had  shown  that  the 
chief  weakness  of  the  methods  of  development  pur- 
sued on  the  .'\merican  c(Mitinent  had  been  the  encour- 
agement of  land  speculation  and  scattered  settlement. 
While  everybody  would  agree  that  things  would  be 
done  differently,  if  we  could  start  de  novo,  there  was 
some  doubt  as  to  whether  the  cost  and  effort  required 
to  remedy  the  evils  that  had  sprung-  up  were  worth 
while  ancl  whether  it  would  not  be  better,  in  the  long 
run,  to  let  things  adjust  themselves.  He  disagreed 
with  those  who  v/ere  inclined  to  take  the  latter  laissez 
f;iire  attitude  to  land  development. 

Planning  is  Artificial 

The  planning  and  colonization  of  land  in  new  coun- 
tries was,  under  modern  conditions,  an  artificial  thing 
and  required  the  application  of  art  and  science  to  se- 
cure satisfactory  results.  The  ultimate  aim  must  be 
that  of  conserving  human  and  natural  resources  and, 
in  Canada,  with  its  lack  of  population,  the  most  im- 
portant thing  was  that  of  conserving  the  quantity  and 
quality  of  the  human  resources.  For  that  purpose  he 
pleaded  that  land  should  not  merely  be  measured  for 
I)urposes  of  colonization,  but  should  be  planned  and 
developed  with  the  object  of  promoting  the  best  eco- 
nomic use  of  the  land,  the  convenience  and  efficiency 
of  our  industries,  and  the  health  of  the  people.  Sci- 
entific training  and  improved  educational  facilities, 
together  with  better  means  of  social  intercourse,  must 
also  be  promoted.  Thirdly,  co-operation,  ruraf  credit 
and  development  of  rural  industries  needed  still  more 
encouragement  than  had  hitherto  been  given. 

The  surveyor  dealing  with  the  measuring  and  lay- 
ing out  of  the  land  was  responsible  for  the  underlying- 
conditions  which  promoted  or  retarded  these  dbjects. 
If  the  land  was  badly  subdivided  its  economic  use 
might  be  hampered,  its  transportation  facilities  ren- 
dered difficult,  and  its  efficiency  for  production  almost 
destroyed.  If  in  planning  the  land,  no  regard  was 
];aid  to  topographical  conditions  .so  as  to  get  direct- 
ness of  route  and  easy  gradients  on  the  main  high- 
ways and  so  as  to  promote  closer  settlement,  the  ef- 
fect would  be  that  people  would  be  too  scattered  and 
too  much  engeged  in  the  fight  for  existence  to  get 
educational  facilities,  means  of  social  intercourse  and 
the  full  enjoyment  of  co-operation. 

Making  the  Most  of  Our  Efforts 

Canada  was  limited  in  its  resources  by  the  extent 
to  which  it  lacked  sufficient  population  to  apply  the 
activity  necessary  to  use  and  distribute  its  resources. 
Next,  then,  to  getting  more  population  and  to  conserv- 
ing our  natural  increase  of  population  came  the  ques- 
tion of  planning  and  developing  the  land  so  as  to  pro- 
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(luc(:  tlic   utmost  output   from   the  liumau   oncrj^y  wc 
apijlicd . 

'I'Ik'  iucrc.ise  of  the  urban  populatiou  in  C  anada 
was  not,  in  Mr.  Adams'  ju(lg;mcnt,  a  bad  thinj^  except 
in  tlic  case  of  the  very  largc^^t  cities.  The  healthiest 
countries  were  those  with  numerous  small  cities  and 
towns  and  so  long  as  these  were  healthy  and  i)roperly 
planned  it  was  a  good  thing  to  promote  a  certain 
amoiint  of  urban  concentration. 

In  1911  Canada  had  a  rural  population  of  ahcnil 
60  i)er  cent,  and  about  40  per  cent,  urban.  The  ten- 
dency since  had  been  to  further  increase  the  urban 
proportion.  He  gave  figures  showing  that  whereas 
the  total  land  area  of  Canada  wa.s  over  371,000,000 
acres,  of  which  187,500,000  acres  had  been  surveyed, 
only  20,500,000  acres  were  under  crop.  For  the 
amount  of  land  in  farm.s  there  was  far  too  little  land 
being  farmed.  One  of  the  conditifms  that  had  to  be 
avoided  was  that  of  settling  land  that  was  unsuitable 
for  settlement. 

John  McDougall,  in  "Rural  I-ife  in  Canada"  had 
given  figures  to  show  that  the  decrea.se  in  rural  On- 
tario between  1901  and  1911,  aggregated  373,567  and 
a  large  portion  of  this  has  undoubtedly  been  due  to 
the  forced  settlement  of  land  that  could  not  be  put  to 
economic  use.  The  results  were  not  only  economic 
lo.ss,  but  physical  and  moral  deterioration  of  the  worst 
kind.  Under  such  circumstances  our  rural  districts, 
instead  of  being  the  recui)erating  places  for  the  city 
po])ulation  to  renew  its  energy  and  strength,  became 
less  healthy  than  the  cities  themselves. 
Surveyor  as  a  Planner 

Under  present  conditions  the  surveyor  docs  not 
plan  the  land,  he  merely  measures  it.  The  time  has 
come  when  he  should  prepare  adequate  topogra[)hical 
surveys  and  plan  it  for  the  purpose  of  securing  its 
fullest  economic  use,  even  if  that  means  greatly  in- 
creasing the  personnel  of  the  profession. 

A  rectangular  survey  was  excellent  for  the  pur- 
pose of  measurement  and  is  the  basis  for  a  proper  de- 
velopment i)lan,  but  it  was  not,  in  itself,  a  development 
plan.  Radial  plans  would  be  no  better.  What  was 
wanted  was  to  super-impose  upon  the  rectangular 
])lan  a  thorough  study  of  to|)ography  and  classifica- 
tion of  land,  and  to  succeed  these  with  a  plan  of  deve- 
lopment. Mr.  Adams  alluded  to  the  failure  of  .social- 
isic  communities  in  connection  with  land  settlement, 
and  argued  for  the  creation  of  agricultural  and  indus- 
trial communities  without  the  socialistic  features  that 
had  destroyed  most  of  the  communal  schemes. 

Just  as  the  surveyor's  plan  was  at  the  basis  of  the 
plan  of  the  rural  district,  so  it  laid  the  foundation  for 
the  i)lan  of  the  city.  If  it  was  begun  wrong  it  never 
could  be  put  right  except  at  prohibitive  cost.  That  is 
why  the  work  of  the  surveyor  was  so  important. 

In  regard  to  land  classification,  a  beginning  had 
been  made  in  New  Brunswick,  but  the  importance  of 
obtaining  an  acurate  division  of  the  land  of  the  coun- 
try into  diiiferent  classes  for  difTerent  uses  had  not 
been  realized. 


Mainly  Constructional 

East  and  Wett—  From  Coast  to  Coast 


On  the  evening  of  Wednesday,  Ai)ril  16,  the  (icn- 
eral  Contractors'  Section  of  the  Toronto  Builders'  Ex- 
change held  a  dinner  meeting  in  the  King  F.dvvard 
Hotel,  when  association  matters  were  discussed.  The 
members  are  very  enthusiastic  and  hope  to  build  a 
strong  organization  within  their  section.  C.  B.  Jackson 
is  chairman,  Walter  Davitl.son,  vice-chairman,  and  C. 
F.  Till,  secretary. 


The  Allen  Theatre  Enterprise  announce  that  they  will 
build  fifteen  theatres  (luring  the  next  year,  costing  from 
$ia.5,ooo  to  $.100,000. 

Civic  undertakings  proposed  in  Calgary  are  cxtension> 
of  waterworks  costing  $200,000;  the  Louise  bridge  and  llu 
sewerage  disposal  plant. 

A  firm  of  Buffalo  contractors  proposes  to  erect  house- 
in  Niagara  Falls,  Ont.,  taking  advantage  of  the  provision ■- 
of  the  Ontario  Housing  Act. 

Calgary's  building  permits  for  the  month  of  March  total 
$19.5,000.  This  is  a  larger  total  than  has  been  reached  in  any 
month  for  a  considerable  time. 

Permits  for  buildings  to  the  value  of  $40,700  were  issued 
in  the  city  of  Rcgina,  .Sask.,  during  the  month  of  March,  mak- 
ing a  total  for  the  first  three  months  of  the  year  of  $87,40(i. 

The  painters'  strike  in  Hamilton,  Ont.,  has  been  settled, 
the  men  accepting  the  employers'  offer  of  52'/i  cents  an 
hour,  with  an  eight-hour  day.  except  Saturdays,  which  will 
be  four  hours.  The  union  had  asked  an  increase  from  •«.') 
cents  to  GO  cents. 

The  Winnii)eg  Building  Owners'  .\ssociation  have  ex- 
pressed their  approval  of  the  Shoal  Lake  water  which  is  nou 
flowing  through  the  new  aqueduct  and  urge  that  the  instal- 
lation of  a  filtration  plant  is  unnecessary. 

The  proposed  work  on  the  Temiskaming  &  Northern 
Ontario  Railway  includes  extensions  from  .Swastika  to  Kirk- 
land  Lake,  a  distance  of  seven  miles,  and  from  Timnnns  to 
Mattagami,  a  distance  of  about  three  miles. 

The  Coca-Cola  Company  have  factories  under  way  at 
Brandon,  Regina,  Moose  Jaw,  Saskatoon,  Lethbridge  and 
Vancouver.  Future  extensions  are  provided  for  in  each  of 
these  buildings.  The  total  expenditure  involved  will  exceed 
$1,000,000. 

VVm.  Dcvcr,  building  inspector  of  York  Township,  Onl  . 
reports  that  l.'}2  permits  have  been  taken  out  during  March, 
including:  111  dwellings  valued  at  $207..100;  7  garages;  42 
additions  and  alterations.  The  total  value  of  the  l)uildings 
to  be  erected  is  $227,700. 

It  is  stated  that  the  Shale  Brick  Company  of  Ontario, 
formerly  the  Ontario  National  Brick  Company,  plans  the 
reopening  of  its  plant  at  Cooksville,  Ont.,  which  has  been 
closed  for  some  time  past.  It  is  expected  the  plant  will  be 
in  operation   in  a  few  weeks. 

The  Republic  Motor  Truck  Co.  have  decided  to  estab- 
lish a  plant  in  Canada  and  London,  Ont.,  has  been  chosen  as 
the  location.  Excavation  has  already  been  commenced  for 
the  construction  of  a  modern  factory  building,  and  an  invest- 
ment of  $.>00,000  is  contemplated. 

Mr.  E.  A.  James,  consulting  engineer,  has  submitted  es- 
timates to  the  town  council  of  Newmarket,  Ont.,  for  a  sew- 
erage system.  The  estimated  cost  of  the  work  is  $100,000, 
which  includes  the  installation  of  a  line  of  sewers  on  all 
streets,  storm  sewers  on  main  street  and  a  sewage  disposal 
plant. 

It.is  stated  that  the  Canadian  National  Railways  propose 
to  carry  out  the  construction  of  the  Canada  Eastern  line  from 
Frcdericton  to  McGivney  junction  by  day  labor,  instead  of 
by  contract.  The  work  is  to  be  undertaken  this  year.  Dur- 
ing  the   past   year   more   than   $I.noo,n(Mi   has   been   expended 
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|y  the  C  X.  Rys.  in  acf|nirin,!>-  an  up-to-date  construction 
Slant. 

Hamilton's  building  permits  for  the  first  three  months 
this  year  reach  a  value  considerably  more  than  double  the 
jme  period  last  year.  The  comparative  figures  are:  1918 — 
jinuary,  $51,242;  'February,  $05,890;  March,  $93,:!25;  total, 
il0,45~.  1919— January,  $174,250;  February.  $189,905;  March, 
|31,120;    total,    $595,3.')5. 

It  is  stated  that  the  Toronto  Housing  Commission  may 
esign  unless  the  city  is  granted  a  special  Act  of  the  Legis- 
jture  under  which  it  may  carry  out  its  housing  schemes. 
Fhe  opinion  is  held  in  many  quarters  that  Toronto  cannot 
liccessfully  deal  with  her  problems  under  the  provisions 
the  present  Act  as  it  applies  to  the  province.  The  high 
3st  of  land  is  pointed  to  as  one  of  the  difficulties. 

The  following  Ontario  municipalities  have  passed  by- 
vs  to  come  under  the  provisions  of  the  Housing  Act:  Wind- 
er, Sudbury,  Gait,  St.  Catharines,  Fort  William,  Sault  Ste. 
larie,  Ingersoll,  Sandwich,  Hespelcr,  Port  Dalhousie,  Madoc, 
^shawa.  Port  Credit.  J.  A.  Ellis,  municipal  director  of  the 
Intario  legislature,  estimates  that  the  loan  required  by  these 
tunicipalities  will  aggregate  from  $4,000,000  to  $5,000,000. 
^e  expects  that  over  fifteen  other  municipalities  will  come 
[ider  the  provisions  of  the  Act  within  a  few  weeks  and  that 
Sout  sixty  municipalities  will  be  operating  under  it  by  June. 

GOOD  ROADS  ACTIVITIES 

The  special  "Good  Roads"  committee  of  the  council  of 
[eterborough   county,   Ont.,   recently  held  a  meeting  to  dis- 
ss   the    matter    of    adopting    the    provincial    government's 
heme  as  pfovided  for  in  the  Ontario  Highway  Act.     The 
ight   southern    townships    of    the    county    were    represented, 
d  of  these  all  except  two  opposed  taking  this  step,  urging 
That  further  concessions  should  be  made  by  the  governtnent. 
At  another  meeting,  however,  at  which  were  representatives 

I;  the  council,  the  board  of  works  of  the  Peterborough  City 
Duncil,  the  board  of  trade  and  the  Automobile  Association, 
le  opposite  stand  was  taken  and  the  following  resolution 
as  passed:  "That  this  meeting  of  representative  citizens 
:  the  county  and  city  of  Peterborough  endorse  the  Govern- 
,ent  Good  Roads  System  for  the  county  of  Peterborough. 
id  that  a  copy  of  this  resolution  be  sent  to  the  County 
council   at   its   next   meeting."      It   was   urged   at    this   latter 

I.eeting  that  the  Port  Hope  road  should  be  made  a  pro- 
ncial  highway. 
At  a  recent  meeting  at  Blairmore,  Alta,  delegates  of 
rUnicipaHties  from  Medicine  Hat,  Alta.,  to  Cranbrook.  B. 
.,  formed  an  association  to  be  known  as  the  Crow's  Nest 
ass  National  Highway  Good  Roads  Association,  electing 
ex-Mayor  Morrison,  of  Coleman,  president;  F.  C.  Lawe,  of 
Fernie,  vice-president,  and  J.  R.  Smith,  of  Lethbridge,  secre- 
tary-treasurer. The  following  resolution  was  passed:  "That 
this  convention  do  strongly  recommend  and  urge  upon  both 
Dominion  and   Provincial  governments   the   immediate  adop- 

>(0n  and  construction  of  the  All  Canadian  coast  to  coast 
ighway  through  Medicine  Hat,  Lethbridge  and  the  Crow's 
test  Pass."  Delegates  were  appointed  to  wait  (in  tlie  Al- 
I  crta  government  requesting  them  to  map  out  the  route 
through  the  province  of  Alberta.  The  B.  C.  delegates  had 
the  full  report  of  the  B.  C.  government  engineers  showing 
that  the  Crow's  Nest  route  was  the  only  feasible  one  for  such 
a  road  through  that  province. 

The  municipality  of  Rockwood,  Man.,  has  passed  a  by- 
law to  l)orrow  $224,000  for  the  construction  of  270  miles  of 
roads  and  several  bridges,  under  the  provisions  of  the  Mani- 
toba Good  Roads  Act.  Considerable  work  on  the  system 
will  be  done  this  season. 

The    road    committee    of    Lincoln    county,    Ont.,    recom- 
ends  that  $2:!7,750  be  set  aside  as  an  estimate  for  road  con- 


struction for  the  present  year,  also  $12,000  for  maintenance. 
$7,000  for  construction  of  concrete  and  metal  culverts  and 
$30,000  for  grading,  $14,000  for  machinery,  and  $30,000  for 
general  account.  They  also  recommend  that  tar  macadam 
roads  with  an  approximate  width  of  sixteen  feet  be  adopted 
as  the  standard  for  the  county's  road  system,  water-bound 
macadam  not  being  considered  of  a  sufficiently  permanent 
nature,  due  to  the  changes  in  traffic  within  the  last  few  years. 
The  county  council  of  Wentworth  county,  Ont.,  has  ap- 
propriated $50,000  for  road  work  during  the  coming  season. 


Trade  Publications 

The  Trussed  Concrete  Steel  Co.  of  Canada.  Ltd..  Walk- 
erville,  Ont.,  have  issued  the  eight  edition  of  their  cata- 
log of  Truscon  Building  Products.  This  is  a  concise  little 
book  which  may  easily  be  slipped  lin  the  vest  pocket,  and 
which  will  be  found  very  convenient  by  the  construction 
man.  Everything  the  company  manufactures  is  listed  and 
described,  usually  illustrated.  Much  practical  building  infor- 
mation is  contained  with  instructive  tables  on  the  use  of 
Truscon  products.  A  number  of  important  buildings  in 
which  these  products  have  recently  been  used  are  also  illus- 
trated. 


Trade  Incorporation 

Closse  Construction.  Limited,  head  office  Montreal,  capi- 
tal $20,000. 

The  Lurie  Wrecking  &  Salvage  Co.,  Limited,  head  oflice 
Toronto,  capital  $40,000. 

Toronto  Steel  Construction  Company.  Limited,  head  of- 
fice Toronto,   capital  $500,000. 

The  Erie  Sand  &  Gravel  Company,  Limited,  head  office 
Windsor,   Ont.,   capital  $50,000. 

The  Megantic  &  Stanstead  Quarry  Company,  Limited, 
head  ofifice  Montreal,  capital  $49,000. 

The  New  Brunswick  Contracting  &  Building  Co.,  Limit- 
ed, head  ofifice  St.  John.  N.  B..  capital  $24,000. 

John  T.  Marsh  &  Company.  Limited,  head  office  Toron- 
to, capital  $40,000.  Authorized  to  carry  on  business  as 
builders  and  contractors. 

A.  E.  Furnival,  Limited,  head  oflice  Toronto,  capital 
$40,000.  Authorized  to  carry  on  business  as  sheet  metal 
workers,  roofers,  manufacturers,  general  builders  and  con- 
tractors. 


Personals 

Mr.  A.  H.  Dixon  has  been  appointed  chief  engineer  of 
the  Western  lines  of  the  Canadian  National  Railways,  suc- 
ceeding the  late  A.  T.  Eraser,  who  was  killed  recently  in  a 
snowslide  at  Mount  Robson.  Mr.  Dixon  was  formerly  dis- 
trict engineer  of  the  Pacific  district. 

Dr.  J.  S.  Bates  has  resigned  the  position  of  superinten- 
dent of  the  Forest  Products  Laboratories  of  Canada  and  join- 
ed the  staff  of  Price  Bros.,  Ltd.,  Kenogami,  P.  Q.,  as  chemi- 
cal engineer.  He  has  supervised  several  investigations  into 
the  strength  of  various  woods  for  structural  purposes. 

Mr.  W.  H.  Lutz,  who  for  a  long  number  of  years  lias 
been  connected  with  the  Gait,,  Preston  &  Hespeler  Ry.,  and 
the  Lake  Erie  and  Northern  Ry.,  as  secretary-treasurer,  has 
retired  from  that  position  to  take  up  the  management  of  the 
Gait  .\rt  Metal  Co.  The  officials  of  both  railways  made  a 
handsome  presentation  to  Mr.  Lutz  on  the  occasion  of  his 
departure. 


Obituary 


Mr.  E.  B.  Laschinger,  vice-president  of  the  National  Iron 
Works,  died  suddenly  on  April  16th. 


Contracts  Department 

News    of    Special    Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Aurora,  Ont. 

Town  Council  ])lan.s  i-nnstriictiini  m 
sewerage  system  costing  $l{)n.(i()().  Kn- 
tiineers,  James,  Loudon  &  llcrtzljerg, 
Kxcelsior    Life    Hklg.,  Toronto. 

Chicoutimi,  Que. 

Plans  will  be  prepared  for  road  from 
here  to  Quebec  for  Department  of  Koads, 
Quebec.  Engineer,  M.  Henry,  i'arliu- 
ment   Bldgs.,   Quebec. 

Delta,  B.C. 

Municipal  Council  i)lans  paving  Scott 
Kd.  and  Ladner,  a  distance  of  nine  miles. 
Clerk,  N.  A.   McDiarmid. 

Dundas,  Ont. 

Town  Council  plans  construction  .>! 
sewage  disposal  plant,  cost  $:iO,()l)0. 
Clerk,  John   S.   Fry. 

Guelph,  Ont. 

Plans  are  being  prepared  and  tenders 
will  be  called  in  one  month  for  .street 
improvements  for  City  Council.  Clerk, 
T.  J.  Moore. 

Halifax,  N.  S.  . 

City  Council  plans  construction  of 
pavements  on  various  streets  cosfinu; 
$1,'),()00.     Clerk,  L.  F.  Monaghan. 

Laval  County,  Que. 

Sijccilications,  etc.,  with  sec.-treas., 
Henri  Chapleau,  Sainte  Rose,  Co.  Laval, 
who  is  receiving  tenders  until  (i  p.ni-. 
April  26th,  for  macadamizing  five  mile 
road  for  County  Council. 

Listowel,  Ont. 

Tenders  are  being  received  hy  engi- 
neer, John  Roger,  Mitchell,  until  noon, 
April  24th,  for  construction  of  7107  ft. 
of  cement  pavement  for  County  Council. 

Mimico,  Ont. 

James,  Loudon  &  Hertzberg,  T..td.,  En- 
gineers, Excelsior  Life  lildg.,  Toronto, 
have  been  requested  to  prejiare  plans  for 
roads  and  pavements  on  main  streets. 
Estimated    cost    $50,000. 

Nelson,  B.C. 

Department  of  Public  Works.  Victoria, 
plans  construction  of  roadways  from  here 
to  Trail,  Kaslo  to  Ainsworth,  and  Cran- 
brook  to  Creston.  District  Engineer, 
Mr.    Ramsay. 

St.  Valier,  Que. 

Department  of  Koads,  yuel)cc,  plans 
construction  of  thirty-live  mile  road  from 
here  to  St.  Camille.  F^ngineer.  M.  Tes- 
sier.   Parliament  Bldgs.,  Quebec. 

Wolfville,  N.S. 

Town  Council  plans  paving  Acadia  St., 
cost  .$2.''>,ono.     Clerk,  H.  Y.   Bishop. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

$10,000  water  reservoir  for  Canadian 
Cottons  Ltd..  :i52  McNab  St.  N.:  (Gen- 
eral contractor,  Geo.  E.  Mills,  G14  King 
St.  E. 

New  Toronto,  Ont. 

Intake  pipe  and  sea  wall  costing  $50,- 


1)00   for  Town   Council:   (ieneral   contrac- 
tor, R.  C.  Huffman,  \i  Wellington  St.  E., 

I'ordiito. 

Summerland,  B.C. 

\\  ork  will  start  soon  for  irrigation  ex- 
tension costing  $8,000  for  Town  Coun- 
cil:    Cement,    Win.     Ritchie.      Engineer, 

Mr.    l''awkes. 

Toronto,  Ont. 

Roadwork  and  bridges  for  York  High- 
ways Commission:  Bridges,  $7,000,  H. 
11.  Blackwell,  Peterboro;  macadamized 
road,  $:!2,000,  R.  S.  Fisher,  7  Bowdeii 
.\ve.;  macadamized  road,  $:■,(), 000,  A.  E. 
Jupp,  47  Sparkliill  ;\ve.;  macadamized 
n.ad,  $20,000,  K.  A.  Dagg,  S")',)  Sher- 
biuiriie  .St. 
Woodstock,  Ont. 

.'^ewer  pil)e — City  Council  has  awarded 
contract  to  B.  lUair  &  Co.,  Ll<l.,  Kiddell 
Sf. 

Sidewalks,  curbs  and  gutters  for  City 
Council:  (ieneral  contractor,  Geo,  Wilks, 
2()   Railway  St. 


Railroads,  Bridges  and  Wharves 

New  Westminster,  B.C. 

I'lans  are  in  progress  for  thirteen  mile 
railway   for   C.   N.   K.,  Toronto.     General 

manager,   M.  H.   MacLeod,  Winnipeg. 

Stewart,  B.C. 

Plans  are  prepared  for  $:!4,00()  exten- 
sion to  wharf  for  Department  of  Public 
Works,  Ottawa.  Secretary,  R.  C.  Des- 
rochers,   Ottawa. 

CONTRACTS  AWARDED 

St.  Remi,  Que. 

Concrete  bri<lge  with  iron  fenders  cost- 
ing $5,000  for  Town  Council:  General 
contractors,  Collette  &   Fils,  St.  Remi. 

Victoria,  B.C. 

Plans  are  in  progress  for  car  slip  for 
C.  X.  Iv.,  Toronto.  General  manager, 
M.   H.   MacLeod,  Winnipeg. 

Plans  are  in  progress  and  tenders  will 
be  called  at  once  for  railway  terminals 
for  C.  N.  R.,  Toronto.  General  manager, 
M.   H.   MacLeod,  Winnipeg. 

North  Vancouver,  B.C. 

C.  X.  K.,  Toronto,  plans  construction 
of  wharf,  cost  $.".0,000.  General  manager, 
M.  H.  MacLeod,  Winnipeg,  Man. 


Public  Buildings,  Churches 
and  Schools 

Central   Butte,  Sask. 

I'lans  will  be  prepared  for  $13,000 
school  for  Trustees  School  Board.  Sec- 
retary. F.  W.  Tinkess. 

Coteau,   Sask. 

Municipal  t Unncil  plaii.s  erection  of 
$:!..".on    miiniciiial    hall.    Secretary,    Ci.    E. 

Kinsman.    l'".lrose. 

Courtright,  Ont. 

Trinity  Church  Congregation  plans 
erection  of  $8,000  church.  Dean,  Canon 
Davis,  Sarnia. 


Eglinton,  Ont. 

School  Board  Xo.  14  plans  erection  i 
.$20,000  school.  Secretary,  F.  J.  Mulli.! 
land,   R.    R.    X'o.   1,   Eglinton. 

Fort  William,  Ont. 

Plans  and  specifications  arc  with  ar- 
chitect,   R.    E.      Ma.son,    Victoria    Bh.i  k. 

who     is     receiving    tenders     until     ii 

April  30th,  for  erection  of  $80,000  ad';: 
tion  to  collegiate  for  Board  of  Edr.r  i 
tion. 

Plans    and    specifications    arc    with    ar- 
chitect,   R.    V,.    Mason,    Victoria    Bbn  1:, 
who  is  receiving  tenders  until   May   'n'l. 
for  erection  of  additions  to  schools  c    -; 
ing  $80,000,   for   Board  of   Education. 

Guelph,  Ont. 

Bulk,  or  separate  tenders  received  !  > 
architect,  S.  B.  Ccjon  &  Co.,  Excel-  ^ 
Life  Bldg.,  Toronto,  until  May  Isl,  i  .'• 
erection  of  $.10,000  school. 

Halifax,  N.S. 

Tenders  will  be  called  May  l-i  i'T 
erection  of  tliree  schools  costing  $:;lo.- 
000   for  School   Board,  81  .Sackvillc   St 

Holy  Heart  Seminary,  51  Quinpi.  1 
Rd..    plans    ad<lition    to    building. 

Tenders  will  be  called  May  15th  i  ir 
erection  of  "St.  J'atrick's"  school  c"st- 
ing  $150,000,  for  School  Board,  81  Saik- 
ville  St. 

Hespeler,  Ont. 

Town  Council  has  secured  site  i' r 
erection  of  $7,000  public  library,  i  U  rk. 
M.   E.  Jardine. 

Kelowna,  B.C. 

Hospital  Board  plans  erection  ui  .s;,- 
000  nurses'  home.  Committee,  P.  H. 
Willets,  J.   Ball  and   Rev.   E.   D.   Bradeu. 

London,  Ont. 

Plans  are  in  progress  and  tenders  will 
likely  be  called  soon  for  erection  of  p"st 
otVue  and  customs  house  costing  $5(io.- 
000,  for  Department  of  Public  Works, 
Ottawa. 

Merritt,  B.C. 

Tenders  arc  being  received  until  no'iii. 
May  12th,  for  erection  of  nurses'  home, 
cost  $5,000,  for  Trustees  Xicola  Valley 
General  Hospital.  Secretary,  A.  R.  Car- 
ringtoii.     .Xrohitect,   F".    R.   Corp. 

Montreal,  Que. 

Stevens    and    Lee,   2    College    St., 
roiKo. 'have    been    appointed    architf 
for    $500,000    building    for    Xotre 
Hospital,  :i5I    Xotre  Dame  E. 

Olinda,   Ont. 

Plans  will   be   prc]iared   for  $3,500: 
sonagc     for     L'niversalist     Congregafl 
Prices  wanted  on  all  materials.     Pa  _ 
Rev.   L.   P.  Jones,  Olinda  via  Ruthven. 

Ottawa,  Ont. 

Tenders    are    in    and    conlraci    will 
awarded     shortly     for     French     Bapt 
Church.     ,\rchitects,    Richards    &    Alii 
12<i  Sparks  St. 

Portage  la  Prairie,  Man. 

Cicncral   Hospital   Board  plans  la 
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Public   Institutions   Will    Do   Well  to   be 
Patriotic 

CANADIAN  industries  must  be  encouraged  and 
Canadian  products  given  a  fair  chance  if  the 
solution  of  the  reconstruction  problem  in  the 
Dominion  is  ever  to  be  attained.  Canadians  at 
home  and  overseas  have  suffered  manifold  losses  in 
four  and  a  half  years  of  war  and  it  has  been  their  one 
ray  of  hope  that  such  a  reconstruction  would  be  secur- 
ed after  the  war  as  would  establish  on  a  solid  basis 
Canada's  social,  economic  and  industrial  structure.  We 
liave  been  hearing  these  four  and  a  half  years,  that  the 
Dominion  can  never  be  the  same,  that  it  must  be  more 
independent,  less  subordinate,  in  short,  more  of  a  world 
nation. 

It  is  with  regret,  therefore,  that  one  notices  at  this 
critical  time  a  flagrant  instance  of  partiality  towards 
a  foreign  competitor  for  trade,  a  case  of  throwing  by 
the  board  Canadian  companies  capable  of  filling  the  de- 
mand, indeed,  waiting  for  four  and  a  half  years  to  fill 
bis  very  demand.  But  the  case  is  more  than  flagrant 
len  it  is  recognized  that  the  offender  is  one  of  Can- 


ada's great  universities — an  institution  that,  through 
thousands  of  its  sons,  has  done  its  country  service,  and 
directed  its  every  effort  towards  the  Great  Cause.  Yet 
no  sooner  has  the  direct  need  for  such  direction  of  ef- 
fort passed  than  it  proceeds  to  forget  the  policy  of 
practising  what  it  preaches. 

The  whole  case  is  simple;  it  may  be  stated  in  a  few 
words.  After  five  years  of  waiting,  this  institution  has 
I)lanned  expansion  and  development.  Plans  for  new 
buildings  and  new  equipment  have  been  prepared. 
Canadian  contractors  and  manufacturers,  also,  for  five 
years  have  been  waiting  to  supply  any  need  for  such 
new  buildings  and  new  equipment.  Yet  without  even 
consulting  the  possible  .sources  of  supply  in  Canada, 
this  institution  gives  the  contract  for  part  of  its  equip- 
ment to  a  foreign  concern.  Canadian  firms  were  pre- 
pared to  manufacture  and  supply  this  material,  but 
were  not  even  asked  to  make  a  tender  price,  not  even 
consulted  as  to  what  they  could  do. 

This  seems,  perhaps,  a  simple  instance.  It  is  true 
we  speak  at  the  moment  of  only  a  single  contract,  pos- 
sibly not  an  expensive  contract,  but  there  is  a  prin- 
ciple involved.  We  have  been  fighting  for  a  principle 
and  after  the  war  we  must  not  forget  that  there  are 
still  principles  to  fight  for.  It  requires  foresight  to  at- 
tack our  reconstruction  problem.s — foresight  to  see 
that  our  industries  do  not  stagnate.  The  governments, 
from  civic  to  Dominion,  are  responsible  for  ensuring 
in  a  certain  mea.sure  that  Canada  derives  a  benefit  from 
the  war.  But  the  public  institution.s — and  the  private 
concerns  and  individuals,  no  less — have  in  their  grasp 
one  key  to  national  recuperation  and  development  by 
exercising  their  prejudices,  other  things  being  equal, 
in  favor  of  Canadian  products,  and  Canadian  enter- 
])rises.  Let  them  not  be  hyprocites  to  themselves,  else 
they  are  guilty  of  a  huge  mock  patriotism. 


Councils  Fool  Themselves  by  Not  Acting  on 
Tenders  Galled 

A  REAL  difficulty  confronting  the  contracting 
business  is  that  the  general  public  do  not  rea- 
lize that  it  costs  luoney  to  figure  the  cost  of 
jobs  and  submit  tenders.  An  all  too  usual  prac- 
tice is  for  a  town  council,  for  example,  to  call  tenders 
on  a  piece  of  roadway,  or  sidewalk,  or  other  municipal 
work  long  before  they  have  any  definite  idea  of  going 
ahead  with  this  work  and  merely  to  satisfy  the  cur- 
iosity of  the  members  of  council  as  to  what  such  work 
might  cost  if  they  had  the  money  to  pay  for  it.  A  very 
little  thought  on  the  part  of  these  members  would 
surely  convince  them  that,  sooner  or  later,  they  pay 
for  this  expense.  The  contractor  is  not  a  philanthro- 
pist, nor  could  he  afford  to  be,  however,  much  he  may 
be  inclined.  Every  hour's  work  performed  by  himself 
or  his  staff  in  compiling  the  necessary  data  upon  which 
to  submit  a  tender  represents  just  so  much  in  dollars 
and  cents — which  the  consumer  must  pay,  for  the 
simple  reason  that  there  is  no  one  else  to  pay  it. 

It  is  fallacy  to  think  that  contractors  can  submit 
a  tender  "off  the  bat"  so  to  speak.  A  tender  of  this 
sort  is  worth  exactly  what  it  costs  to  produce  it — no- 
thing. Ninety-nine  times  out  of  a  hundred  it  will  be 
wrong,  either  too  high  or  too  low.  If  too  high  the  tax- 
liayer  pays  too  much  ;  if  too  low,  he  gets  a  poor  job — 
for  the  contractor  cannot  afford  to  deliver  service  for 
which  he  gets  no  payment. 

A  recent  case  came  to  our  notice  in  the  eastern  part 
of  Ontario,  where  tenders  were  called  on  three  consec- 
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utivc  occasions  on  certain  stretclies  of  roadway.  Nat 
urally,  and  necessarily,  the  tenders  were  larger  i  ;u  h 
time.  Finally,  a  friend  of  one  of  the  councillors,  not 
a  roadway  contractor  at  all,  profiting  by  the  valuable 
information  gathered  by  the  several  contractors  and 
submitted  in  good  faith  to  the  council,  endeavored  to 
cut  in  and  was  only  ])revented  from  getting  the  con- 
tract by  the  most  strenuous  efforts  on  the  part  t)f  one 
or  two  of  the  members  who  a])preciatcd  the  meaning 
of  square  dealing. 

At  best,  however,  the  sum  total  of  the  matter  is  that 
the  council  now  pays  a  higher  price  for  the  work  than 
they  needed  to  pay,  and  the  contractors'  organizations 
have  been  standing  idle  in  the  meantime  "eating  their 
heads  off." 


Organization  of  Canadian  Overseas  Engineers 

THI'l  Canadian  Military  and  Civil  Engineers'  As- 
sociation is  the  name  of  a  new  organization 
composed  of  Canadian  engineers  with  the 
First  Canadian  Division  overseas.  The  main 
objects  of  this  organization  are  to  protect  the 
interests  of  the  members,  to  render  financial 
as.'-istance  and  to  take  care  of  dependents.  Major 
F.  J.  O'Leary,  M  C,  who  has  just  returned, 
in  outlining  these  objects,  referred  to  the  difficulty 
of  a  professional  man  resuming  his  practice,  having 
lost  touch  with  conditions,  prices  and  market  values 
of  materials.  The  Association  will  assist  in  the  work 
of  helping  men  to  get  back  to  their  work,  and  Major 
O'Leary  suggests  that  the  Government  might  also 
come  to  their  assistance.  'J'he  following  officers  were 
elected  in  France:  General  Sir  A.  C.  MacDonell, 
K.C.B.,  C.M.G.,  D.S.O.,  commanding  1st  Canadian 
division;  Col.  A.  MacPhail,  C.M.G.,  D.S.O.,  O.C. 
1st  Brigade,  Canadian  Engineers;  Lieut. -Col.  J.  M. 
Ralston,  D.S.O.,  consulting  engineer,  of  Vancouver; 
and  Lieut.-Col.  E.  Pepler,  D.S.O.,  of  Toronto.  Col. 
MacPhail,  Major  G.  R.  Turner  and  Major  F.  J.  O'Leary 
form  a  military  committee  to  answer  queries. 


Uncalled-for  Interference 

MR.  D.  K.  TROTTICR,  secretary  of  the  As.so- 
ciation  of  Montreal  Building  &  Construction 
Industries,  has  written  a  letter  of  protest 
against  the  "carters  who  are  interfering  with 
the  carters  employed  by  city  contracting  and  buihl- 
ing  supply  firms,  who  are  thoroughly  satisfied  with  the 
wages  they  receive,  in  some  cases  being  paid  more 
ihan  the  union  demands,  and  who  have  been  held  up, 
ordered  to  go  to  the  union  headquarters,  send  in  their 
applications  for  membership,  ])ay  the  needful  dues, 
and  receive  a  "button".  One  member,  whose  horse 
and  rig  were  held  up  in  this  fashion,  was  told  that  the 
load  of  sand  .that  was  being  conveyed  for  a  very 
special  building  job  was  the  last  that  would  get 
through  till  his  driver  (who  also  acts  as  his  chauffeur) 
got  his  "button."  Other  drivers,  employees  of  our 
members  and  not  of  any  cartage  com])any,  have  had 
their  loads  dumped  in  the  street  and  damaged,  been 
turned  back  and  threatened.  Will  our  members  have 
to  organize,  as  they  are  seriously  considering,  for  the 
protection  of  their  workers?  Will  all  the  citizens  have 
to  form  a  big  union  for  the  protection  of  our  property? 
Or  shall  we  ask  the  Mayor  of  Seattle  to  help  us  out? 
With  the  aspirations  and  aims  of  organized  labor  the 
members  of  this  association  are  heartily  in  sympathy, 
but  they  most  strongly  object  to  the  methods  adopted 
to  attain  the  end  we  all  have  in  view." 


What  Will  be  the  Status  of  Female  Labor? 

ARiiPORT  of  the  "British  Departmental  Com- 
mittee on   the  J'"ngineering  Trades  After  the 
War"  contains  the  following  reference  to  the 
future  status  of  female  labor  in  the  engineering 
industries.  This  report  was  prepared  before  the  signing 
of  the  armistice  after  a  survey  of  the  field  of  usefulnc-'^ 
of  women  in  factory  work. 

During  the  war  the  increase  in  the  in  number  of  n 
males  employed  has  been  extraordinary,  and  the  ic 
suit  has  been  on  the  whole  very  sa.tisfactory.  There  i- 
no  doubt  that  on  light  work  involving  repetition,  fe- 
male labor  is  quite  as  good  as  male  labor.  Althouj^Ii 
st)me  emi)loyers  have,  for  various  reasons,  expressed 
their  unwillingness  to  continue  to  employ  female  lal)'>r 
after  the  war — reasons  which  do  not  seem  always  gtjod 
ones — there  is  no  doubt  that  most  employers  will  be 
anxious  to  continue  to  employ  female  labor  on  the 
lighter  repetition  work.  It  is  to  be  supposed  that  after 
the  war  a  great  many  women  and  girls  now  employed 
will  voluntarily  cease  work.  Many  of  them  are  at 
work  for  patriotic  motives;  many  others  because  their 
male  supporters  are  abroad.  The  return  of  the  dis- 
charged soldier  will  necessitate  the  re-establishmciit 
of  the  home,  and  a  large  number  of  women  may  be  ex- 
jjccted  gladly  to  lay  down  the  work  which  they  ha  < 
undertaken  only  out  of  a  sense  of  duty. 

It  must  not  be  forgotten  that  the  large  extensions 
which  have  taken  place  during  the  war  to  so  many  en- 
gineering works  will  afford  the  means  of  employing 
many  more  workpeople  than  before;  and  if  for  this 
rea.son only,  there  will  remain  a  considerable  opening 
for  the  employment  of  female  labor. 

It  seems  to  us  that  the  continuance  of  a  certain 
amount  of  female  labor  is  both,  necessary  and  desir- 
able. So  many  boys  have  been  undertaking  men's 
work  that,  as  one  witness  put  it — "Boys  will  be  men, 
and  girls  will  be  boys."  But  we  do  not  look  upon  fe- 
male labor  in  the  engineering  trade  as  likely  to  be  ])tr- 
manent  or  that  many  will  be  permanently  employed. 
The  feeling  of  the  workingmen  has  always  been  the 
honorable  one  of  desiring  to  support  his  wife  without  re- 
<|uiring  her  to  earn;  and  marriage  has  always  been, 
and  we  trust  will  always  be,  a  reason  for  the  discon- 
tinuance of  factory  work  by  women.  We  think,  how- 
ever, that  those  women  who  are  already  employed, 
should,  in  all  fairness,  be  oft'ered  the  right  to  continue 
in  the  work  they  have  undertaken;  and.  we  consider 
that,  within  the  limits  of  their  strength,  they  are  fully 
capable  of  doing  gocxl  work  and  that  for  a  time,  at  any 
rate,  their  services  will  be  needed. 

.As  marriage  will  in  most  cases  take  them  out  of  en- 
gineering work  it  is  of  very  little  use  for  them  to  spend 
time  acquiring  all-round  knowledge  at  the  expense  oL 
the  increased  output  attained  by  confining  them  to  on^ 
or  a  few  operations  only. 

This  ap])ears  also  to  be  in  accordance  with   their 
natural    inclinations.      Few    show    any   wish    to   leave 
work   they  are  doing  well   to  gain   wider  experience."^ 
One   advantage   to   the   boy   apprentice   would   accru<lS 
from  giving  women  a  large  share  of  small  repetitio^, 
work;  it  would  free  him  for  the  general  work  that  afj'' 
fords  the  proper  training  for  the  .skilled  man.     If  wo^^ 
men  are  employed  permanently,  suitable  arrangement^^ 
for  their  health  and  comfort  should  be  made,  and  w^ 
attach  great  importance  to  an  older  woman  being 
charge  of  the  girls  to  supervise  them. 
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uge    Industrial    Development    by    Brunner 
Mond  Co.  at  Amherstburg,  Ont. 

Soda  Ash  Manufactured  in  Canada  by  Plant  Which  Controls  All    Stages    from 
Raw  Material    to    Finished     Product — Sewage   and  Water   Systems   for     Town 


THE  new  soda  ash  plant  of  Brunner,  Mond  Can- 
ada, Limited,  is  a  plant  which  has  been  con- 
structed at  Amherstburg,  Ont.,  on  the  Detroit 
River,  as  a  new  key  industry,  the  manufacture 
for  the  first  time  in  Canada  of  the  essential  commod- 
ity, soda  ash,  an  article  which  in  importance  of  use 
ranks  second  only  to  pig  iron.  Heretofore  Canada's 
entire  supply  of  soda  ash,  upon  the  use  of  which  many 
uf  her  greatest  manufactures  are  dependent,  has  all 
been  imported  into  the  Dominion,  but  the  operation 


■ 


The    Brunner   Mond    Company's   plant   manufactures   soda   ash   for   first 
time  in  Canada 

•  >i  this  plant  will  furnish  Canada  with  an  independent 
source  of  supply,  producing  within  the  boundaries  of 
the  Dominion,  from  natural  resources  hitherto  unde- 
veloped, all  the  soda  ash  which  the  country  will  need. 
The  economic  and  industrial  advantage  to  Canada  re- 
sulting from  the  development  of  this  new  industry, 
the  utilization  of  natural  resources  and  the  employ- 
ment of  several  hundred  men  in  the  process,  is  ?;o 
great  as  to  make  the  construction  and  operation  of 
this  plant  take  prominence  as  one  of  the  most  note- 
worthy of  recent  Canadian  achievements. 

The  process  to  be  employed  at  this  plant  in  the 
manufacture  of  soda  ash  utilizes  as  two  of  -the  prin- 
cipal raw  materials,  limestone  and  salt,  the  former  of 
which  is  quarried  on  the  company's  extensive  ])ro- 
perties  at  the  plant,  while  the  latter  comes  from  the 
vast  beds  of  rook  salt  underlying  this  part  of  the 
country.  The  plant  has  been  constructed  in  accord- 
ance with  the  most  modern  and  up-to-date  theories 
and  practice  and  i)robably  is  the  most  complete  one  of 
its  kind.  Fig.  1,  taken  from  the  west,  gives  a  general 
idea  of  the  size  and  construction  of  the  plant  and  its 
surroundings. 

Plant  Design  and  Layout 

In  general,  the  buildings  rest  upon  ample  rein- 
forced concrete  foundations.  Their  frame  work  is  of 
structural  steel  and  all  permanent  walls  are  built  of 
reinforced  concrete.     Corrugated  asbestos,  or  iron  on 


wood  framing,  is  used  for  temporary  walls,  which  are 
destined  to  be  removed  as  the  plant  grows.  Most  of 
the  roofs  are  of  the  usual  reinforced  concrete  tile  con- 
struction, but  those  on  the  boiler  house  and  shop 
l.Hiilding  are  of  gypsum  slabs  14  inches  wide  and  five 
or  six  feet  long,  known  commercially  as  "Pyrobar." 
All  roofs  are  covered  with  a  three-ply  tar  felt  roofing. 
Since  roofing  gravel  is  scarce  and  expensive,  ^  inch 
screened  limestone  from  the  quarry  was  used  for  a 
top  dressing  on  the  roofs  with  good  results.  The 
basements  of  the  buildings  are  connected  by  reinforced 
concrete  subways,  which  serve  as  pipe  tunnels  as  well 
as  an  easy  means  of  communication. 

The  steam  power  plant  consists  of  four  600  h.p. 
boilers  equipped  with  superheaters.  The  boilers  are 
fired  by  automatic  stokers,  working  under  forced  draft 
and  equipped  with  permanently  attached  soot  blow- 
ers. The  boiler  settings  have  three  gas  passes,  after 
which  the  gases  are  discharged  into  a  brick  flue  lo- 
cated on  the  operating  floor,  so  arranged  that  feed 
water  economizers  may  easily  be  installed  when  de- 
sired. 

Coal  Mechanically  Handled 

The  coal  supply  for  the  boiler  house  and  all  other 
parts  of  the  plant  is  received  in  bottom-dump  gondola 
cars  and  is  dropped  into  a  hopper  under  the  coal  track. 
A  ])an  feeder  deliver.s  this  coal  to  a  single  roll  crusher, 
after  which  it  is  transferred  to  the  bunkers  in  the  top 
of  the  boiler  house  by  means  of  an  inclined  belt  con- 
\eyor  and  a  distributing  belt  conveyor  with  travelling 
tri])per  over  the  bunkers.  Coal  is  automatically  sup- 
plied frcmi  the  Ijunkers  to  each  boiler  stoker  by  means 


A   general   view  of  the   plant  from  another  angle 

of  two  12-inch  steel  pipe  spouts  w'ith  a  cast  iron  lateral 
or  Y  near  the  middle  of  each.  The  branch  and  one 
end  of  the  run  of  each  lateral  is  connected  to  the  two 
parts  of  the  spouts,  while  the  other  end  of  the  run 
points  downward  and  is  sealed  with  a  blind  flange.  In 
case  the  upper  parts  of  these  spouts  become  clogged 
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tliey  may  be  cleaned  out  by  removing  these  llanges 
and  allowing  the  loose  coal  to  fall  to  the  Hoor.  The 
obstruction  may  then  be  broken  up  with  a  bar. 

The  ashes  fall  from  the  stokers  into  large  concrete- 
lined  steel  hoppers  suspended  from  the  ceiling  of  the 
boiler  house  basement.  While  still  hot  the  ashes  are 
dropped  into  steel-hoppered  Gallion  electric  trucks 
and  dumped  into  a  deep  concrete  quenching  pit  just 
outside  of  the  boiler  house  basement.  When  this  pit 
becomes  full  it  is  emptied  by  a  locomotive  crane  into 
railroad  cars  and  taken  to  the  dump.  In  order  to  se- 
cure the  concrete  lining  which  is  only  4  inches  thick, 
to  the  smooth  vertical  steel  plate  surface  of  the  ash 
hoppers,  Y^  \n.  x  2  in.  machine  bolts  were  tapped  in- 
to these  plates  from  the  inside  about  a  foot  apart. 
Poultry  netting  was  then  attached  to  the  heads  of  the 
bolts  and  an  inside  wooden  form  was  built.  The  con- 
crete lining  was  then  poured  with  pails. 

Power  House  Equipment 

The  engine  room  contains  two  600  kw.  and  one  300 
kw.,  three  phase,  60  cycle,  480  volt  General  Electric 
turbo-generators  with  two  25  kw.  steam  turbine-driv- 
en exciters.  The  necessary  d.c.  current  for  elevators, 
hoists,  etc.,  is  supplied  at  230  volts  by  two  50  kw. 
General  Electric  motor  generator  sets.  The  switch- 
board equipment  was  furnished  by  the  General  Elec- 
tric Company  and  the  Northern  Electric  Company, 
and  is  installeyl  in  a  switchboard  gallery  12  ft.  x  72  ft. 
and  about  <S  ft.  above  the  engine  room  floor.  The 
cable  room  is  located  directly  beneath  in  the  basement. 
The  space  on  the  engine  room  floor  under  the  switch- 
board gallery  floor  is  used  as  a  storage  and  battery 
charging  room  for  the  Gallion  trucks  when  not  in  use. 
Cooling  air  for  the  generators  is  drawn  from  out  of 
doors  thrraigh  a  Carrier  air  washer  and  conditioner  and 
is  handled  through  air  ducts  under  the  basement  floor 
and  cored  in  the  generator  foundations. 

Next  to  the  generators  are  five  specially  designed 
steam  driven  plunger  pumps  for  handling  salt  brine 
and  ammonia  liquor,  and  back  of  these  are  three  en- 
gines direct  connected  to  special  cylinders  for  compre,s- 
sing  carbonic  acid  gas.  Next  to  these  engines  are 
two  others  of  the  same  size,  one  of  which  iis  a  vacuum 
pump,  while  the  other  is  a  spare  unit  for  either  the 
vacuum  pump  or  the  compressors.  Two  Chambers  in- 
clined steam-driven  vacuum  pumps,  with  gas  cylinders 
16-in.  X  16-in.,  and  a  500  cubic  foot  Ingersoll  Rand 
two-stage  air  compressor  complete  the  engine  room 
equipment. 

All  other  machinery  in  the  plant  is  motor  driven. 
For  heavy  duty  drives  the  first  speed  reduction  is 
usually  either  a  belt  or  a  Link  Belt  silent  chain.  If 
the  drive  is  compact,  gearing  is  usually  used  for  the 
second  and  third  speed  reductions,  while  if  the  shaft 
centres  are  some  distance  apart,  roller  chain  is  used. 
Light  duty  drives  consist  of  belts. 

The  high  pressure  steam  piping  consists  of  stand- 
ard weight  lap-welded  steel  pipe.  The  piping  from 
10  in.  to  4  in.  inclusive  is  equipped  with  rolled  steel 
bolting  flanges  made  on  the  pipe  with  a  Lovekin  pipe 
flanging  machine.  All  steam  piping  under  4-in.  is 
equipped  with  screw  flanges.  All  valves  and  fittings 
are  of  cast  steel  made  by  Crane  Company.  The  exhaust 
.=;team  main  is  36  in.  in  diameter  and  is  fabricated  in 
convenient  lengths  of  riveted  steel  plates  with  cast 
steel  bolting  flanges. 

Soda  Dryers 

There  are  four  soda  dryers  installed,  equipped  with 
automatic  stokers  working  under  forced  draft.    Venti- 


lation of  the  firing  room  is  obtained  by  means  of  a  fan 
which  draws  fresh  air  from  out  of  doors  and  discharg 
es  it  through  the  basement  floor  from  an  air  duct  un- 
derneath. Coal  for  these  stokers  is  drawn  from  the 
coal  bunkers  in  the  boiler  house  into  Gallion  trucks  in 
the  basement.  These  trucks  are  elevated  to  the  main 
floor,  near  the  dryers,  on  an  Otis  elevator,  and  the 
coal  is  dumped  into  hoppers  in  this  floor  directly  over 
the  stoker  fronts.  This  gives  a  gravity  feed  for  the 
coal  and  eliminates  all  manual  labor.  Under  these 
stokers  is  an  ash  tunnel  with  ash  hoppers  similar  to 
those  for  the  boilers.  After  a  truck  has  brought  coal 
to  the  stokers  it  is  lowered  into  the  ash  tunnel  on  the 
elevator  and  loaded  with  ashes.  It  then  makes  its  re- 
turn trip  to  the  boiler  house  basement,  dumps  its  load 
of  ashes  into  the  quenching  pit,  and  is  ready  for  an- 
other load  for  the  dryers. 

Limestone,  which  is  received  from  the  (|uarry, 
described  further  on,  is  charged  into  the  lime  kiln  by 
means  of  a  skip  hoist.  The  burnt  lime  is  delivered  b>- 
a  belt  conveyor  to  the  boot  of  an  inclined  bucket  ele 
vator.  This  elevator  delivers  the  lime  to  elevated  stor- 
age bins  in  the  slacking  plant.  This  plant  consists  of  a 
cylindrical  tank  which  is  so  arranged  that  it  automatic- 
ally  separates  the   milk  of   lime   from   the   sands   and 
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Pump    house   and   purification   plant   for   Amherstburg's 
water  supply 

spawls.  While  the  lime  is  stored  for  use,  the  sand  is 
dropped  into  railroad  cars  and,  taken  to  the  dump, 
while  the  spawls  are  returned  to  the  kiln  for  reburn- 

The  shop  system  includes  a  machine  shop,  boiler 
shop,  blacksmith  shop  and  tin  and  plumbing  shop 
housed  in  a  fireproof  building  36  ft.  x  256  ft.  Besides 
the  usual  small  machine  tools  are  a  42-in.  x  16-ft.  en- 
gine lathe,  a  four  foot  radial  drill,  a  12-in.  x  4-in.  pipe 
cutting  and  threading  machine,  a  1,500  lb.  steam  ham- 
mer, a  combined  punch  and  shear  and  cast  iron  bend- 
ing and  straightening  blocks.  The  carpenter  shop 
wagon  and  horseshoeing  shop  and  garage  are  scatter- 
ed in  other  buildings. 

The  sewer  system  consists  of  a  five-foot  reinforced 
concrete  sewer  about  1,800  feet  long.    A  four-foot  re- 
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and  runs  deep  under  the  basements  of  the  build- 
ings. The  usual  small  lateral  sewers  of  all  sizes  dis- 
charge into  these  two  large  ones. 

The  iive-foot  and  four-foot  sewers  are  about  thirty 
feet  below  the  general  ground  level.  Under  the  top 
soil  is  a  yellow  cl^y,  nearly  as  hard  as  hard  pan,  which 
at  the  plant  site  extends  downward  about  fifty  feet  to 
rock.  On  this  account  it  was  first  thought  that  the 
sewers  could  best  be  built  of  brick  by  tunneling.  It 
was  found,  however,  that  this  clay  weathered  quickly 
on  exposure  to  the  air  and  developed  vertical  cleav- 
age planes  of  a  reddish  brown  oxide  or  sulphide,  after 
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Rock   is  handled  in   1000-ton   crushing  plant 

hich  it  caved  on  the  least  provocation.  The  open 
trench  method  was  then  adopted  with  concrete  sewer 
tile  substituted  for  brick.  Though  heavily  timbered 
and  sheeted,  considerable  caving  of  the  banks  occur- 
red.   The  excavation,  setting  of  tile,  and  backfill  were 

ccomplished  by  means  of  three  travelling  stiff-leg  der- 

icks . 

After  the  four-foot  sewer  had  been  in  place  for 
some  time  one  portion  under  heavy  foundations  start- 
ed to  fall  by  cracking  on  the  horizontal  and  vertical 

iameters.  The  trench  was  opened  up  and  as  much 
Sdirt  as  could  easily  be  removed  was  taken  from  un- 
der the  concrete  tile.  The  trench  was  then  filled  up, 
around  and  over  the  tile,  with  concrete.     The  concrete 

ver  the  top  of  the  sewer  was  reinforced  with  old  wire 

encing,  and  to  date  no  further  trouble  has  developed. 

Four  Sand  Filters  Purify  Water  Supply 

To  secure  a  pure  water  supply  for  the  plant  and 
the  town  of  Amherstburg,  a  water  pumping  and  puri- 
fication plant  was  built.  The  pump  house  is  located 
on  the  Detroit  River  at  the  harbor  line.  It  contains 
two  low  lift  pumps,  three  service  pumps  and  three  fire 
pumps  for  handling  the  filtered  water;  and  three 
pumps  for  delivering  raw  water  from  the  river  to  the 
plant  for  operation.  These  pumps  are  all  of  the  motor- 
driven  DeLaval  multi-stage  centrifugal  type,  ranging 
in  capacity  from  300  to  2,000  gallons  per  minute,  and 
operating  under  heads  of  from  50  ft.  to  250  ft.  All 
pumps  handling  raw  water  take  their  suction  from 
the  basement  of  the  pump  house,  into  which  the  river 
water  flows,  through  two  five-foot  Link  Belt  travel- 
ling intake  screens. 
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The  filtration  plant  is  located  about  300  feet  in- 
shore from  the  pumping  i)lant,  on  a  small  blufif  about 
30  feet  above  mean  water  level. -It  contains  two  co- 
agulating and  settling  basins  and  four  sand  filters, 
built  above  a  100,000  gallon  purified  water  reservoir. 
A  30,000  gallon  reinforced  concrete  tank  occupying 
the  top  floor  of  the  building  furnishes  water  for  wash- 
ing the  filters.  The  special  equipment  consists  of 
three  Gauntt  dry  coagulating  chemical  machines ;  a 
Simplex  rate-of-flow  controller ;  Bristol  indicating  and 
recording  gauges  and  filter  underdrains  furnished  by 
the  Norwood  Engineering  Company.  A  Wallace  and 
Tiernan  chlorinating  machine  is  located  in  the  pump 
house  and  discharges  into  the  suction  of  the  two  low 
lift  pumjjs,  which  sui)ply  raw  water  to  the  filtration 
plant. 

Both  the  pump  house  and  purification  plant  are 
built  of  reinforced  concrete,  with  tapestry  brick  panel 
walls,  and  present  a  very  pleasing  appearance.  The 
pump  plant  is  equipped  with  an  Ideal  steam  boiler 
and  wall  type  radiators,  while  the  purification  plant  is 
heated  by  a  hot  air  furnace. 

A  ,12  in.  class  "C"  pipe  line,  about  8,000  ft.  long, 
delivers  the  purified  water  to  the  distribution  mains 
in  Amherstburg.  It  contains  a  12  in.  Venturi  meter 
tube  near  the  pump  house,  and  another  at  the  northern 
limits  of  the  town.  Both  tubes  are  equipped  with  indi- 
cating and  recording  gauges. 

Production  of  Raw  Materials 

At  the  quarry,  back  of  the  plant,  the  rock  bed  is 
covered  by  only  a  few  feet  of  earth,  and  this  is  remov- 
ed by  a  portable  steam  shovel,  into  side  dump  con- 
tractors' cars  of  standard  gauge,  and  taken  to  the 
(lump  or  where  needed  at  the  plant  for  fill. 

The  bed  of  soda  stone  is  26  ft.  in  thickness,  and  lies 
under  a  34  ft.  bed  of  dolomite.  In  order  to  uncover 
the  soda  stone,  a  1,000-ton  crushing  plant  has  been 
installed  to  prepare  the  dolomite  rock  for  concrete, 
ballast  and  road-making  purposes.  The  rock  drilling 
is  done  by  Loomis  electric-driven  well  drills,  with  5 
in.  bits,  while  jackhammers  are  used  for  re-shooting 
the  larger  pieces  of  rock. 

The  crusher  building  and  storage  bins  are  of  tim- 
ber construction  and  are  equipped  with  a  No.  11  and 
No  7y2  McCulIy  crusher,  and  the  usual  complement 
of  rotary  screens,  elevators,  etc.  All  of  the  machin- 
ery is  motor  driven,  power  being  furnished  from  the 
plant  at  4,400  volts,  and  transformed  to  480  volts  at 
the  crusher  plant. 

At  the  Canard  river,  three  miles  north  of  the  plant, 
are  four  wells  which  furnish  the  strong  salt  brine 
necessary  for  making  soda.  These  wells  are  about 
1 ,200  feet  deep  and  reach  to  an  enormous  bed  of  rock 
salt.  Pumps  force  this  brine  through  an  eight-inch 
pipe  line  about  three  and  one-half  miles  long  to  the 
plant. 

Power  is  supplied  from  the  plant  at  4,400  volts, 
and  is  stepped  down  to  480  volts  at  the  pump  house. 

All  buildings  of  the  plant  are  liberally  equipped 
with  sanitary  equipment,  locker  rooms  and  other  con- 
veniences for  the  employees.  A  Mutual  Benefit  Soci- 
ety, to  which  all  employees  belong,  has  al.so  been 
chartered  by  the  Ontario  Department  of  Insurance, 
and  pays  sick  and  death  benefits  to  its  members.  A 
six-bed  hospital  is  maintained  at  the  plant,  and  all 
accident  cases  are  cared  for  here.  The  provincial  gov- 
ernment proxides  compensation  for  all  accidents. 

Transportation  to  all  parts  of  the  plant  and  quarry 
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is  obtained  by  means  of  several  miles  of  standard 
gauge  railroad  track  c<jiii])])ed  with  70  II).  and  SS  lb. 
rails.  Switching  connections  at  the  tjuarry  allow  easy 
access  to  the  M.  C.  R.  R.  and  the  Essex  Terminal  R. 
R.  The  building  of  df)cks  in  the  Detroit  River  for 
shipment  by  water  is  now  under  consideration. 

The  officials  of  the  company  are  K.  N.  Truni|i, 
])resident,  of  Syracuse,  New  York;  Sir  luinuind  Wal- 
ker, vice-])resident,  of  Toronto,  Ontario;  Andrew  H. 
(ireen,  Jr.,  vice-president  and  managing  director,  of 
Detroit,  Michigan,  and  Wallace  Campbell,  secretary 
and  cashier,  of  Syracuse,  New  York.  (].  S.  Rutherford 
is  resident  manager. 


Uniform  Wages  for  Work  men 

Association  of  Montreal  Building  and  Construction 

Industries  Attempting  to  Secure  Fixed  Wages 

and  Eliminate  Sub-Contract  Abuses 
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I  HE  Association  of  Montreal  Building  and  Con- 
struction Industries  has  lately  shown  great 
activity  in  certain  directions,  notably  in  the 
matter  of  industrial  housing,  the  cost  of  build- 
ing and  advist^ry  labor  councils.  It  has  now  tackled 
the  thorny  subject  of  uniform  scales  of  payment  to 
workmen.  This  question  and  that  of  sub-contracts, 
was  discussed  at  a  recent  joint  meeting  of  the  general 
and  sub-contractors'  sections. 

Mr.  W.  M.  Irving,  president  of  the  Association, 
who  presided,  explained  that  the  question  of  the  wages 
to  be  paid  in  the  various  building  trades  during  the 
summer  of  1919  had  been  lately  before  the  general 
contractors'  section,  and  at  the  April  meeting  of  the 
latter  referred  to  the  board  of  directors.  The  directors 
considered  that  the  question  of  wages  was  a  subject 
that  interested  the  sub  and  trade  contractors  equally 
as  much  as  the  general  building  contractors  and  de- 
cided that  the  best  way  to  give  a  lead  to  the  various 
members  of  the  trade,  the  architects  and  the  building 
jHiblic  was  to  have  a  joint  meeting  of  the  two  sections, 
when  the  wages  of  all  the  building  trades  might  be 
considered  and  recommendations  made  that  would  be 
of  interest  and  value  to  all  interested  parties. 

Working  With  the  Unions 

During  the  discussion  the  question  of  the  relation 
of  the  association  to  various  labor  unions  was  raised, 
and  the  practically  unanimous  resolution  was  that  no 
agreements  should  be  entered  into  with  these  unless  it 
was  established  beyond  doubt  that  each  union  con- 
trolled its  own  members,  was  local  in  its  inception, 
management  and  organization,  was  incorporated  and 
was  in  a  ])osition  to  stand  back  of  every  agreement 
entered  into  with  employers. 

Some  members,  however,  were  o])posed  to  negoti- 
ating with  any  union,  con.sidering  that  no  union  in  the 
Montreal  building  trades  represented  more  than  a 
small  fraction  of  the  workers  in  any  particular  trade. 
One  case  was  cited  in  which  of  fifty  workers  in  one 
trade  employed  by  a  contracting  firm  only  ten  were 
members  of  their  union  ;  and  this  was  a  union  that  dur- 
ing the  last  few  months  through  its  representative  had 
been  making  considerable  stir  and  giving  the  public 
the  impression  that  it  controlled  all  the  workers  in  its 
particular  trade  in  the  city. 

The  subject  of  the  relation  of  the  increase  in  build- 


ing costs  to  the  cost  of  living  was  also  discussed,  the 
chairman  quoting  figures  showing  that  building  cost^ 
had  only  increased  one-quarter  as  much  as  the  cost  of 
living  had  increased.  The  opinion  was  unanimous 
that  no  material  decrease  in  building  costs  could  be 
looked  for  in  the  immediate  future ;  and  as  slight  de- 
creases in  tlie  prices  of  some  building  materials  would 
be  offset  by  small  increases  in  the  jjrices  of  certain 
classes  of  labor,  the  general  result  would  be  that  ])re- 
sent  building  costs  would  remain  |)ractically  station- 
ary for  the  next  three  years.  Some  members  prophe- 
sied that  never  again  would  it  be  possible  for  prices  to 
come  down  to  a  pre-war  level. 

Attention  was  drawn  to  the  inequality  in  the  num- 
ber of  hours  daily  worked  by  the  emjjloyees  in  the 
building  trades,  and  it  was  unanimously  resolved  that 
the  members  be  recommended  to  ado|)t  for  all  classes 
of  their  mechanics  and  laborers  a  nine-hour  day,  from 
7  a.m.  to  5  p.m.  with  an  hour  of?  at  noon  for  lunch. 

Recommended  Wages 

The  wages  to  be  paid  carpenters  during  the  com- 
ing building  sea.son  were  considered.  It  was  asserted 
that  it  was  impossible  to  have  for  them  a  uniform  scale 
in  the  city.  Some  car])enters  are  working  for  from  35 
cents  an  hour  and  upward,  and  it  was  just  as  easy  lo 
secure  these  men  at  35  cents  an  hour  as  at  a  higher 
wage.  The  majority  of  the  carpenters  employed  on 
the  jobs  were  just  handy  men,  and  it  was  unfortunate 
that  skilled  carpenters,  real  mechanics,  were  generally 
getting  the  lowest  wages.  One  member  suggested 
that  the  law  of  supply  and  demand  be  allowed  to 
settle  the  wages  to  be  i)aid.  Again  it  was  stated  that 
many  firms  and  individuals  who  contemplated  build- 
ing are  holding  off  till  the  prices  demanded  for  labor 
become  more  reasonable,  and  lots  of  work  was  being 
held  up  for  this  reason.  The  chairman  remarked  that 
the  state  of  the  building  trade  was  worse  than  it  had 
ever  been,  even  during  the  war,  and  that  they  as  an 
organization,  with  the  help  of  the  workers,  should  do 
everything  in  their  power  to  stimulate  the  building 
industry,  and  provide  all  the  employment  they  could 
at  reasonable  rates  of  remuneration  for  the  large  num- 
ber of  their  skilled  mechanics  who  were  out  of  work 
to-day.  This  was  not  to  be  done  by  paying  wages 
which  were  on  an  uneconomic  level,  but  by  arrang- 
ing building  operations  and  costs  so  that  as  large  a 
number  of  men  as  possible  could  be  employed. 

In  some  trades  it  was  possible  that  slightly  lower 
wages  would  have  to  be  ])aid  than  had  obtained  in  the 
past.  This,  he  was  sure,  all  the  members  regretted ; 
but  he  believed  the  worker  would  appreciate  that 
smaller  wages  with  a  reasonable  hope  of  continuous 
employment  in  these  times  was  much  better  than  arti- 
ficially inflated  wages  earned  in  an  intermittent  fa.sh- 
ion. 

It  was  resolved  that  members  of  the  association  be 
lecommended  to  pay  carpenters  from  45c  to  50c  per 
hour  for  a  nine-hour  day. 

Two  Bricklayers'  Organizations 

The  wages  to  be  paid  bricklayers  caused  consider- 
able discussion,  as  it  was  pointed  out  that  there  were 
two  bricklayers'  unions  oi)erating.  each  claiming  to 
control  a  majority  of  the  tradesmen  in  the  city,  and 
that  the  demands  of  these  were  different. 

Mr.  John  Quinlan",  in  moving  that  a  committee  be; 
appointed   to   meet   a   committee   of   the   Bricklayers* 
Union  of  Montreal,  and   discuss   wages  and  working") 
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conditions,  stated  that  this  union  was  local  and  incor- 
porated and  in  a  position,  he  believed,  to  carry  out 
its  contracts  and  agreements.  The  motion  was  adopt- 
ed unanimously. 

In   regard  to   common   labor  it   was   resolved   that 
whereas  the  general  rate  of  wages  for  building  labor- 
ers is  $3  per  day  for  a  ten-hour  day,  members  be  re- 
;  commended  to  pay  henceforth  $3  per  day  for  a  nine- 
hour  day. 

Regarding  painters'  wages,  it  was  resolved  that  the 
members  be  recommended  to  pay  competent  painters 
from  40  cents  to  45  cents  per  hour  for  a  nine-hour  day. 
One  member  stated  that  on  and  east  oi  St.  Law- 
rence boulevard  all  the  painters  neces.sary  at  the  pre- 
sent time  could  be  obtained  at  35c  per  hour. 

Further,  the  members  were  recommended  to  pay 
i  their  plumbers  and  steamfitters  50c  per  hour,  and  their 
j helpers  30c  per  hour,  and  electrical  workers  from  40c 
[to  SOc  per  hour. 

Consideration  of  the  wages  to  be  paid  other  trades 
hvas  deferred  till  a  later  meeting. 

Eliminating  Sub-Contract  Peddling 
The  Board  of  Directors  also  remitted  to  the  meet- 
ing the  question  of  sub-contracting,  it  being  sug- 
gested that  in  all  original  tenders  the  sub-contractors 
be  named.  It  was  proposed  by  one  member  that  the 
subject  be  referred  to  the  architects'  a,ssociation  for 
their  opinion.  A  general  contractor  recommended  a 
system  whereby  the  secretary  of  the  Association  of 
Montreal  Building  and  Construction  Industries  would 
be  notified  by  the  general  contractor  of  the  sub-bids 
he  desired,  and  that  the  sealed  sub-bids  would  be  for- 
warded to  his  office  and  placed  in  a  locked  receptacle 
there,  to  be  opened  only  when  the  time  for  tendering 
had  e.xpired  and  in  the  presence  of  the  competing  sub- 
contractors. A  trade  contractor  blamed  the  general 
contractors  for  the  irregularities  that  had  ari.sen  in 
iconnection  with  the  letting  of  sub-contracts  as  in  many 
ases,  he  stated,  they  had  gone  outside  the  list  of 
sub-contractors  furnished  by  the  architect,  and  hunted 
up  some  friend  of  their  own.  He  recommended  that 
the  selection  be  left  to  the  architect. 

It  was  resolved  that  the  suggestion  that  sub-con- 

ractors  be  mentioned  in  original  tenders  be  remitted 

o  the  sub-contractors'  section  with  the  invitation  that 

Jits  members  suggest  a  remedy  as  to  how  the  peddling 

of  sub-contracts  can  be  eliminated. 


Promise  of  New  Building  Code  for  Montreal 

A'i"  last  there  is  likely  to  be  effective  action  re- 
garding the  Montreal  building  by-law\s,  many 
of  which  are  out  of  date,  and  which,  as  a 
whole,  are  complicated.  For  years  the  city 
has  been  in  possession  of  a  new  code,  drawn  up  by  a 
voluntary  cf)nimittee  rejjresenting  the  architects,  en- 
gineers and  contractors,  but  action  has  been  postponed 
time  after  time  on  various  pretexts.  The  administra- 
tive Commissioners  have  invited  the  Association  of 
Montreal  Building  and  Construction  Industries  to  co- 
operate with  other  bodies  interested  and  with  repre- 
sentatives of  city  to  compile  a  new  code.  Accordingly 
the  board  of  directors  of  the  association  have  appoint- 
ed Messrs.  J.  P.  Anglin  (or  John  Quinlan),  K.  D. 
I  hurch,  and  ¥..  B.  Evans,  to  represent  the  association. 


I 


The  Board  of  Direction  of  the  American  Concrete 
Institute  has  decided  to  hold  the  convention  of  the 
Institute  at  Hotel  Travmore,  Atlantic  Citv,  on  June 
27  and  28.  '  " 


March  Building  Permits 

ACTIVITY  in  the  building  trades,  as  indicated 
by  the  value  of  building  permits  issued  in  35 
cities  showed  an  increase  during  March  as 
compared  with  the  preceding  month,  the  total 
value  of  building  permits  rising  from  $1,863,462  in 
February  to  $3,014,365  in  March,  an  increase  of  $1,- 
150,903,  or  61.8  per  cent.  All  the  provinces  except  New 
Brunswick,  Manitoba,  and  Saskatchewan  reported 
gains  in  comparison  with  the  preceding  month.  As 
compared  with  the  corresponding  month  in  1918,  there 
was  an  increase  of  40.9  per  cent.,  the  value  for  March, 
1,918,  being  $2,138,391.  New  Brun.swick,  Manitoba  and 
Saskatchewan  also  recorded  declines  in  this  compari- 
son. 

Of  the  larger  cities,  Toronto  and  Vancouver  re- 
ported increases  both  as  compared  with  the  preceding 
month  and  with  March,  1918.  Montreal  and  Winnipeg 
showed  gains  as  compared  with  February,  while  at  Ed- 
monton there  were  declines  in  both  comparisons.  Of 
the  smaller  centres  Halifax,  Quebec,  Brantford,  Hamil- 
ton, Ottawa,  Wind.sor,  Moose  Jaw,  Calgary  and  Vic- 
toria all  showed  large  increases  both  as  compared  with 
February,  1919,  and  with  March,  1918. 

Estimated    Cost   of    Building   Work    as   Indicated    by    Building    Permits 
Issued   in  Thirty-five   Cities 

March,  1919,  compared  with 
f-,  ,,       ,  •  March,  191.S 

'■  "y  March,  March,  Increase  (")   Decreased) 

1919  191S  Amount  IVr  cent 


Nova    Scotia 282,230 

Halifax L'.'ie.TTS 

^yl'ify 2,'),455 


New    Brunswick 

Moncton    .    .  . 
St.    John  .     .  . 


42,626 

19,37.5 
23.2.'>0 


93,426 

47,76>* 
45,658 

45,600 

■i,5M 
44,100 


*fl83.g04 

*  209,007 
t     20,20:! 

t       2,97B 

*  17, .17.'; 
t    so.s.w 


Quebec        379,250 

.Montreal 22S,20S 

.Vlaisonneuve 

Quebec 96,467 

Sherbrooke 25,700 

Three    Rivers     .  .     . .  14,250 

VVestmoxint 14,625 


272,129         *  107,121 
241,660         t     13,452 


Ontario 

Ilrantford     .  . 
Fort    WiMiam 
("luelpli    .  .     .  . 
Hamilton.     .  . 
Kingston.     .  . 
Kitciicner  .     .  . 
London    .     . . 
Ottawa    .  .     . . 
Peterborough 
Port    Arthur    . 
.Stratford.      .. 
S't.    Catharines 
.St.    Thomas  . 
Toronto    .     .  . 
Windsor    .     .  . 


1,777, 

20, 

1, 

4, 

231, 

8, 

21, 

58, 

2M, 

2, 

5i 

4, 

28, 

fi, 

1,005, 

14.^, 


947 

9.->r. 

,275 
,720 
,120 
,5.35 
,880 
,520 
,540 
,990 
,457 
,690 
,820 
,960 
,.560 
,925 


Manitoba    . .    . 

Hrandon    . 
Winnipeg   . 

Saskatchewan 

Moose  Jaw 
Regina    .  .     . 
Saskatoon     . 


63,900 

21.200 
42,700 

119,400 

27,300 

40,700 

■    .51,40(1 


Alberta       197,600 

lalgary 195,400 

ICdmonton 2,2tMt 


British    Columbia    . 
N'ew    Westminster 

Vancouver    

\'ictoria 

Total — 35    cities.     .     . 


161,419 

9.70O 

119,013 

22,700 


22,329 
8,140 


1.004.349 

8,925 

97,450 

11,820 

93,.325 

5,660 

14,970 

29,615 

98,970 

3,250 

.3,015 

1,670 

31,765 

1,975 

.529,664 

72,285 

138,902 

3,2.52 
135,6.50 

459,100 

7.300 

442,1.50 

9,6.50 

27,410 

23,000 
4.410 

97,476 

4,300 

79,190 

13.985 


53.99 
.551.91 

ft8..52 

78.99 
273.97 

90.79 
4.32.64 

620.90 

749  57 
.50.11 

56.34 

125.58 

50.29 

62..32 

»3.014,365         $8,138,391         *»875.974         *      4096 


*  74,1.3.S 

*  25,700 

*  6,110 

*  14,iB25 

*  773,598 

*  12.030 
t  06,175 
t       7,100 

*  137,795 

*  2,R7S 

*  6,910 

*  28,905 

*  135,.570 
t  260 

*  2,442 

*  3.020 
+  7,9.^5 

*  7.985 
'  475..896 

*  71,640 

t     76,002 

*  14,948 

t     92,950 

+  338,700 

*  20,000 
t  401,450 

*  41,750 

*  170.190 

*  172,400 
i       2.210 

*  63.938 

5.400 

*  39..S23 

*  ,8.715 


*  202.09 

*  4.37.55 
t  44.25 

t  6.52 
•1.191.67 

t  47.28 

*  39.36 

t  5..57 

*  33'2.0.3 

*  '  75.66 


77.02 

1.34.79 
98.69 
60.07 

147.65 
50.80 
40.10 
97.60 

1.36.98 

8.0O 

81.00 

180.84 
24.99 

404.30 
89.85 
99.11 


The  city  of  Outremont,  P.Q.,  is  inviting  competi- 
tion for  a  small  housing  scheme.  Plans  and  specifica- 
tions for  semi-detached  cottages,  cost  not  to  exceed 
$6,000  each,  exclusive  of  land,  are  to  be  deposited  by 
May  7.  Pries  of  $150  each  are  to  be  awarded  for  each 
pair  of  cottages,  making  a  total  of  six  prizes.  The  city 
will  secure  full  rights  to  the  successful  plans. 
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The  Building  Contract  of  the  Future 

Speculative  Elements  in  Lump-Sum  Contracts — Cost-plus-fee  Con- 
tract Secures  Co-operation  of  Owner,    Contractor  and  Architect 

— By  Sullivan  W.  Jones  


THE  contract  system  which  was  in  ahiiost  uni- 
versal use  before  the  war  had  revolved  about 
two  wholly  false  assumptions :  One,  that  a 
modern  building  can  be  described  by  drawings 
and  specifications  with  sufficient  completeness  to  pro- 
vide for  an  accurate  com])utation  of  costs,  and,  hence, 
for  bids  on  its  construction  that  are  fairly  competitive ; 
and  the  other,  that  the  contractors'  business  is  that  of 
selling  finished  work,  and  that  he  is  essentially  a  mer- 
chant, who  should,  but  by  no  means  always  does,  pos- 
sess a  specialized  knowledge  of  the  suitable  and  eco- 
nomical use  of  the  things  he  buys  and  sells. 

The  first  of  these  false  assumptions  leads  us  direct 
to  a  consideration  of  the  sufficiency  of  the  architect's 
service,  while  the  latter  involves  a  study  of  the  con- 
tractor's status  under  this  form  of  contract.  We  have 
thus  established  af  least  one  direct  relationship  be- 
tween the  two  fundamental  questions.  While  they 
have  been  stated  separately,  so  interwoven  are  they 
that  discussion  of  them  singly  is  impossible. 

Speculative  Elements  in  Lump-sum  Contracts. 

Let  us  assume  for  the  moment  that  we  wish  to 
hold  to  the  lump-sum  form  of  contract  and  competitive 
bidding.  Obviously,  then,  we  must  find  some  way  of 
giving  to  the  contractor  in  advance  the  information 
essential  as  a  basis  for  fair  competition  on  price  ?  Can 
it  be  done  ?  Drawings  and  specifications  may  be  im- 
proved through  further  standardization ;  inaccuracies 
of  quantities  may  be  largely  removed  by  the  adoption 
of  the  quantity  system ;  and  the  cost  of  work  may  be 
placed  upon  a  more  accurate  basis  by  the  "open-price," 
which  will  also  raise  the  price  standard  and  assure  a 
better  margin  of  profit  to  the  contractors.  But  are 
these  partial  remedies  all  that  is  necessary? 

There  are  always  several. ways  of  doing  a  thing, 
one  less  costly  than  another,  and  there  will  always  be 
differences  of  opinion  between  the  contractor  and  arch- 
itect as  to  which  is  the  best,  or  whether  the  substitute 
proposed  is  permissible  under  the  contract.  There  will 
always  be  disputes  over  questions  of  quality  because 
quality,  both  in  workmanship  and  materials,  is  well- 
night  impossible  to  describe. 

There  is  another  important  speculative  element  in 
every  lump-sum  contract,  and  it  will  exist  even  if 
drawings  and  specifications  could  be  perfected.  It  is 
this  element  of  risk  which  has  now  acquired  such  pro- 
portions that  no  sensible  man  is  willing  to  assume  it. 
When  a  contractor  signs  such  a  contract,  he  sells 
short  for  delivery  over  a  stipulated  period  of  time,  the 
quantities  of  labor  and  material  required.  In  some 
localities,  in  times  more  normal  than  these,  or  than 
those  to  which  we  look  forward,  the  risk  of  loss  to  the 
contractor  from  a  rising  labor  market  has  been  mini- 
mized by  wage  agreements  with  organized  labor.  In 
other  places  that  stability  has  not  been  secured.  And 
the  material  market  never  has  been  and  never  can  be 
brought  under  control.  Estimating,  even  under  the 
most  favorable  conditions,  will  always  involve  risk 
to  the  contractor,  and  as  long  as  there  are  risks,  com- 
petition will  be  based  on  risks  instead  of  work  to  be 


done.  The  low  bid,  whether  it  be  too  low  or  not,  will 
always  be  the  product  of  the  greatest  error  or  the  as- 
sumption of  the  greatest  risk. 

Which  is  Wrong,  Competition  or  the  Stipulated  Price? 

Let  us  examine  the  case  for  the  lump-sum  contract. 
I  have  said  it  had  a  corrupting  influence  on  everybody 
involved  in  it.  Almost  every  ill  and  every  evil  in  the 
building  industry,  I  am  satisfied,  may  be  traced  to  the 
lump-sum  contract.  Under  it  the  interests  of  the  own- 
er and  contractor  are  diametrically  opposed.  The  con- 
tractor's profit  lies  between  the  actual  cost  of  the 
work  and  the  amount  of  the  contract.  The  greater 
the  cost,  the  less  the  profit,  and  vice  versa.  The  con 
tractor's  aim  is,  therefore,  to  deliver  as  little  as  pos- 
sible, while  the  interest  of  the  owner  is  in  exacting 
the  utmost  of  the  contractor.  The  contract  stands 
between  them,  setting  up  antagonisms  where  there 
should  be  co-operation,  creating  conflict  of  puropse 
where  unity  of  interest  is  essential  to  .success.  Under 
the  lump-sum  contract  the  contractor  has  been  a  mer- 
chant, buying  and  .selling  finished  buildings. 

The  arguments  against  the  general  contractor  be- 
ing a  merchant  are  possibly  more  conclusive  than  any 
that  can  be  directed  against  the  merchandising  func- 
tion for  the  .sub-contractor,  especially  the  sub-con- 
tractor who  manufactures  and  installs  a  product,  but 
they  apply,  nevertheless,  with  the  force  of  conviction 
to  both.  The  general  contractor  manufactures  none 
of  the  materials  which  he  handles.  He  has  no  plant  or 
factory  and  has  no  legitimate  use  for  either.  He  has 
no  capital  invested  in  anything  of  permanent  value  to 
him.  The  money  which  he  uses  in  conducting  his  bus- 
iness is  a  temporary  substitute  for  the  owner's  capi- 
tal ultimately  represented  by  the  finished  building. 
What  is  it  the  contractor  has  to  sell  ?  Service,  his  ex- 
pert knowledge  of  the  fabrication  of  buildings.  In 
the  last  analysis,  service  is  the  thing  he  has  alway.- 
sold,  but  instead  of  selling  it  to  his  employer,  he  has 
.sold  it  to  himself.  The  system  has  placed  a  premium 
on  disloyalty  and  shrewdness  in  the  contractor,  rather 
than  on  engineering  skill  and  efficiency. 

The  same  contradictions  have  confused  and  misled 
the  sub-contractor.  He  has  wasted  his  best  energy 
fighting  for  trade  discounts  on  the  materials  he  pur- 
chases in  order  to  resell  them  competitively  at  a  pos- 
sible profit.  He,  too,  has  struggled  to  make  a  liveli- 
hood through  the  purchase  and  sale  of  labor  and  ma- 
terials when  he  should  have  centered  his  effort  on 
perfecting  his  service  and  finding  a  market  for  it.  If 
service  is  the  commodity  in  which  the  contractor  deals, 
and  we  wish  to  preserve  competition,  obviously,  then, 
competition  must  be  in  service  and  not  in  the  price  for 
finished  work.  The  value  of  service  is  measured  in 
terms  of  results.  If  economy  is  one  of  the  results  look- 
ed for.  and  secured,  let  it  be  an  asset  to  the  contractor 
instead  of  stolen  fruit  to  be  concealed. 

Lump-sum  Contract  Unfair  to  the  Architect. 

But  we  have  not  yet  put  in  all  the  evidence  against 

'ump-sum  contract.   The  architect  has  not  escaped 

average  owner,  the 
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lowner  who  is  inexperienced  in  matters  of  oonstruc- 
tion,  undertakes  his  venture  on  the  assumption  that 
the  architect  is  omniscient,  and  that  when  a  bid  is  re- 
fceived  on  the  drawings  and  specifications  it  is  all-in- 
[chisive.  This  is  the  fallacy  of  the  corriplete  and  suff- 
icient drawings  and  specifications.  A  mistake  is  made 
/hen  an  architect  accepts  employment  without  dis- 
rdosing  to  his  client  the  unavoidable  limitations  which 
are  placed  upon' his  service.  As  the  work  proceeds, 
omissions  are  discovered,  differences  arise  as  to  what 
is  meant  by  vague  expressions  and  indications,  and. the 
architect  is  at  once  placed  on  the  defensive  with  re- 
spect to  the  sufifiiciency  of  his  drawings  and  specifica- 
tions. He  has  the  choice  of  confessing  his  plight  to 
the  client  or  covering  it  up  by  compromise  with  the 
contractor.  Some  pursue  the  former  and  honorable 
course;  others  the  latter.  The  position  of  the  architect 
under  such  a  contract  is  unwholesome.  It  is  unfair  to 
him.  It  is  unfair  to  the  owner  who  has  sought  the  arch- 
itect's advice  on  the  basis  of  confidence.  It  is  unfair 
to  the  contractor.  It  is  a  high  tribute  to  the  profession, 
and  the  professional  tradition,  that  so  few  architects 
have  succumbed  to  the  temptations  which  constantly 
urge  them  to  abandon  the  difficult  role  of  conscientious 
servant. 

That  the  architect  is  keenly  alive  to  his  untenable 
position,  and  to  the  gravity  of  the  consequences  to  the 
whole  building  industry  if  conditions  remain  unchang- 
ed, is  evidenced  through  the  appointment  by  the  Amer- 
ican Institute  of  Architects  of  a  Post- War  Committee 
on  Architectural  Practice,  charged  with  the  study  of 
the  architect,  his  function,  relation  to  the  public  and 
public  interest,  and  his  education ;  and  by  the  princi- 
ples adopted  as  fundamental  by  the  Committee  on 
Contracts  and  Specifications  in  connection  with  its 
deliberations  on  the  cost-plus-fee  form  of  contract. 
These  two  committees,  beginning  work  on  two  distinct 
questions,  have  found  that  their  labors  are  comple- 
mentary; and  I  venture  to  predict  that  in  the  end  their 
work  will  be  co-ordinated,  at  least  to  this  extent : 
That  the  Committee  on  Contracts  and  Specifications 
will  perfect  the  cost-plus-fee  form  of  contract  and  the 
other  committee  will  recommend  its  universal  adop- 
tion . 

Cost-plus-fee  Contracts 

The  cost-plus-fee  contract,  as  we  have  known  it, 
has  been  a  compromise  document.  The  status  of  the 
contractor,  by  reason  of  his  contract  liabilities,  and  by 
reason  of  the  unchanged  attitude  of  the  architect  and 
owner,  was  not  radically  different  under  this  form  of 
contract  from  what  it  had  been  under  the  lum-sum 
contract.  While  his  interests  coincide  with  those  of 
the  owner,  the  contractor  failed  to  realize  the  nature 
of  the  relationship,  and,  consequently,  his  attitude  of 
mind  remained  unaltered.  The  Committee  on  Con- 
tracts and  Specifications  feels  that  the  change  must 
be  complete,  and  that  such  changes  must  be  made 
in  the  document  as  will  give  the  contrattor  a  new 
picture  of  his  .status  and  responsibilities.  The  com- 
mittee asserts  that,  "in  the  light  of  recent  experiences 
of  the  Government  in  the  use  of  the  cost-plus-fee  sys- 
tem the  following  general  principles  are  felt  to  be  fun- 
damental" : 

"(1)  The  contractor  becomes  in  effect  a  profession- 
al adviser  of  the  owner  as  his  'construction  manager' 
and  should  be  relieved  of  all  contract  liabilities  incon- 
sistent with  such  a  relationship;  (2)  For  this  purpose 
the  owner  should  pay  directly  for  all  materials  and 
.should  enter  directly  into  contract  with  sub-contract- 


ors rather  than  having  subcontractors  make  their  con- 
tracts with  the  contractor.  Payrolls  must  perforce  be 
paid  by  the  contractor  and  rf-eimbursement  made  by 
the  owner;  (3)  In  view  of  this  professional  relationship 
no  'bond'  guaranteeing  performance  is  needed  or  pro- 
per, any  more  than  for  the  architect." 

It  is  difficult  to  comprehend  at  once  the  full  signi- 
ficance of  this  statement.  The  principles  enunciated 
find  expression  throughout  the  document.  There  was 
a  discussion  on  the  expediency  of  changing  the  term 
"contractor"  to  "constructor,"  or  "manager  of  con- 
struction," or  "constructing  engineer,"  but  it  was  de- 
cided that  a  wiser  course  to  pursue  was  to  use,  the 
old  and  familiar  term  and  let  the  contractors'  wishes 
gradually  crystallize  into  the  choice  of  some  substitute 
term  which  would  be  more  appropriate  and  more  de- 
scriptive of  the  new  function. 

This  is  the  wording  of  the  clause,  which,  in  the 
older  form  of  contract,  was  captioned  "subcontracts." 
It  now  bears  the  title  "separate  contracts": 

"All  portions  of  the  work  that  the  contractors'  or- 
ganization has  not  been  accustomed  to  perform,  or 
that  the  owner  may  direct,  shall  be  executed  under 
separate  contract.  In  such  cases,  either  the  contractor 
shall  ask  for  bids  from  the  contractors  approved  by 
the  architect  and  shall  deliver  such  bids  to  him,  or 
the  architect  shall  procure  such  bids  himself,  and  in 
either  case  the  architect  shall  determine  with  the  ad- 
vice of  the  contractor  and  subject  to  the  approval  of 
the  owner,  the  award  and  amount  of  the  accepted  bid. 
The  owner  shall  contract  direct  with  such  approved 
^bidders,  etc.,  etc." 

This  clause,  it  will  be  observed,  establishes  the 
relationship  between  the  so-called  sub-contractor  and 
the  owner  or  architect,  which  the  sub-contractor  has 
sought  to  realize  through  the  elimination  of  the  gener- 
al contractor. 

Advantages  of  Cost-plus-fee  Contracts 

It  must  now  be  plain  that  the  architect's  status 
and  function  cannot  be  considered  without  consider- 
ing, also,  the  status  and  function  of  the  contractor. 
It  seems  almost  superfluous  to  point  out  the  advant- 
ages to  the  whole  building  industry  from  making  the 
cost-plus-fee  contract  the  rule  instead  of  the  excep- 
tion. It  is  important,  however,  for  us  to  think  of  this 
proposed  change  in  terms  of  results,  so  that  we  may 
all  have  a  clear  conception  of  what  it  is  we  are  striv- 
ing for.  But  when  we  think  in  terms  of  results,  we 
again  find  it  impossible  to  think  of  the  architect  and 
the  contractor  separately.  First,  the  contractor,  or 
let  us  call  him  the  constructor,  will  be  selected  on  the 
basis  of  confidence  and  his  service  record.  Since  the 
contractor's  profit  will  no  longer  depend  upon  his  abi- 
lity to  cheapen  the  work,  which  has  been  the  motive 
underlying  the  general  practice  of  offering  substitu- 
tions, we  may  expect  fewer  discussions  of  this  kind  in 
the  future.  Considerations  of  price  alone  will  less  and 
less  influence  the  selection  of  materials.  The  architect 
and  the  contractor  will  work  together  instead  of  in 
opposition.  The  knowledge  and  experience  in  construc- 
tion which  the  architect  lacks,  will  be  furnished  by  the 
"constructor." 

This,  to  my  mind,  is  one  of  the  most  important 
results  that  will  be  secured,  for  it  must  be  realized, 
and  is  realized  by  the  thiipking  element  in  the  archi- 
tectural profession,  that  ability  in  design,  which  reach- 
es its  highest  development  only  in  men  who  are  sen- 
sitive, imaginative,  and  impulsive,  is  wholly  incom- 
patible with  the  scientific  quality  of  mind  that  works 
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in  exact  terms  of  fact  and  statistics;  an  essential  pre- 
requisite to  the  proper  performance  of  the  "construct- 
or's" function.  Under  the  cost-plus-fee  form  of  con- 
tract, the  architect,  the  contractor,  and  the  owner  en- 
ter into  a  tri-party  agreement  to  accomplish  a  single 
end.  It  does  not  require  much  imagination  to  see  in 
this  change  in  the  contractor's  status  the  reincarna- 
tion of  the  master  builder  of  the  Renaissance,  through 
a  virtual,  if  not  an  actual  partnership  of  the  two  tal- 
ents that  produced  the  world's  mo.st  inspiring  and  en- 
during architectural  monuments. 

The  salvation  of  the  architect,  the  contractor,  and 
the  industry  lie  in  such  a  partnership  of  talents.  If  it 
cannot  be  brought  about,  I  predict  that  contractors 
will  try  to  become  architects  as  well,  and  that  archi- 
tects will  attempt  to  become  builders— and,  in  the 
broad  sense,  few  will  succeed.  Buildings  will  be 
either  poorly  constructed  or  poorly  designed,  and  the 
loss  to  the  public  and  in  the  prestige  of  the  industry 
will  be  immeasurable. 

In  connection  with  the  adoption  of  the  cost-plus- 
fee  contract  system,  I  wish  al.so  to  point  out  the  im- 
portance of  a  standard  cost  accounting  system  and 
the  greater  value  of  the  open-price  plan  as  a  powerful 
factor  in  education  and  in  establishing  mutual  confi- 
dence. 

Building  Loans   Differently  Arranged 

There  is  one,  and  only  one,  serious  difficulty  which 
lies  in  the  way  of  securing  these  fundamental  reforms. 
It  will  be  necessary  to  effect  a  change  in  the  policy 
of  the  lender  of  money  for  construction.  Relatively 
little  new  construction  is  carried  forward  without 
building  loans.  Such  loans  are  usually  a  certain  per- 
centage of  the  contract  cost  of  the  building.  The  ques- 
tion is,  can  the  great  lending  companies  be  made  to 
feel  that  they  will  be  amply  protected  in  lending  the 
same  percentage  on  a  carefully  prepared  estimate  by 
a  reputable  "constructor,"  even  though  the  amount  of 
that  estimate  is  not  guaranteed  by  a  contract  and 
bond?  I  believe  that,  ultimately,  such  loans  will  be 
secured  on  the  basis  of  confidence,  even  more  readily 
and  with  less  question  as  to  values  and  risks  than  has 
been  the  case  in  the  past.  And  I  believe  also  that  loans 
so  made  will  be  more  secure  than  those  made  on  the 
lump-sum  contract  ever  have  been.  This  must  be  so, 
because  the  building  will  be  a  better  investment;  both 
upkeep  and  depreciation  will  be  less,  and  costs  will 
rest  on  the  stable  foundation  of  trne  values,  not  on  the 
insecure  basis  of  speculation. 

The  above  article  is  from  a  paper  read  before  the 
Institute  of  Electrical  Engineers. 


/To  assist  its  employees  in  building  homesites  and 
thereby  relieve  the  acute  housing  situation  in  Van; 
couver  at  the  present  time,  the  B.  C.  Electric  Railway 
Co.  has  set  aside  a  fund  of  $50,000,  which  will  be  loaned 
at  6  per  cent,  interest  for  a  term  of  12  years.  This 
fund  will  be  placed  in  the  hands  of  a  joint  committee, 
composed  of  members  of  the  Office  Employees'  Asso- 
ciation and  the  management  of  the  company.  The 
money  is  already  available. 


Page  Wire   Fence  Co.  Plan  Factory  at 
Three  Rivers,  Que. 

THE  E.  Laurie  Company,  consulting  engineers, 
Montreal,  have  drawn  plans  for  a  new  factory 
for  the  Page  Wire  Fence  Company  of  Canada 
Limited,  the  head  office  of  which  is  lo- 
cated at  Walkerville,  Ontario.  This  is  the  first 
unit  of  the  plant,  and  is  to  be  situated  on  Notre 
IJame  St.,  Three  Rivers,  immediately  .east  oi  the 
Three  Rivers  shipyards.  The  site  is  to  be  graded  to 
an  elevation  above  flood  water  level,  a]>proximately 
12,000  cubic  yards  of  fill  being  required  for  this  pur- 
pose. The  building  runs  jjarallel  to  Notre  Dame  St., 
with  the  building  line  set  back  sixteen  feet  from  the 
street  line. 

The  plans  i)rovide  for  a  one-storey  structure,  290 
feet  long  by  99  ft.  wide,  divided  longitudinally  into 
IX  bays  and  transversely  into  13  bays,  the  centre  bay 
having  clear  storey  lights.  The  foundation  and  walls 
up  to  the  sill  level  are  to  be  of  concrete,  and  the  ex- 
ternal wall  of  ])lastic  brick.  .Ml  internal  columns  and 
the  roof  girders  will  be  of  steel,  h'enestra  steel  sash 
windows  arc  to  be  used.  lil)cral  provision  having  been 
made  for  .ventilation. 

The  roof  will  be  constructed  of  three  inch  plank, 
su])ported  on  heavy    I'.  C.  purlins.     The  roofing  will 


End  view  of  proposed  factory 

be  built-uj)  asbestos  roofing,  with  all  roofs  internally 
drained.  With  the  exception  of  the  office  bay,  the 
whole  area  of  the  factory  will  have  a  concrete  floor. 
The  tube  and  iron  stores  at  the  east  end  will  be  en- 
closed by  steel  grille  partitions,  these  being  the  only 
departmental  spaces  to  be  partitioned. 

The  offices  are  to  be  located  at  the  centre  bay  on 
the  south  side,  while  the  timekeeper's  office  and  tool 
store  will  be  on  the  ground  floor,  with  the  general 
office  and  superintendent's  office  above.  The  office 
partitions  will  be  glazed,  and  will  give  an  uninterrupt- 
ed view  of  the  whole  shop  area. 

The  paint  shop  consists  of  a  31  ft.  x  30  ft.  one- 
storey  annex  on  the  north  side  of  the  factory,  being 
connected  with  the  latter  by  an  automatic  fire  door. 
The  steel  windows  in  this  shop  are  glazed  with  wired 
glass.  The  roof  will  be  of  fireproof  construction  on 
the  Seigvvart  beam  system.  The  dipping  tanks  will 
be  sunk  below  the  floor  level. 

The  sc^le  house,  18  ft.  by  13  ft.,  will  be  an  annex 
tc>  the  main  shop.  The  products  of  the  shop  will  be 
automatically  weighed  and  conveyed  to  the  store 
building,  or  to  the  cars  for  direct  shipment.  .-Ml   ma- 
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terials  and  finished  products  will  be  handled  by  over- 
head industrial  tracks. 

The  shop  will  be  heated  and  ventilated  by  hot  air, 
the  boiler  and  fan  house  consisting  of  a  detached  build- 
ing fronting  on  the  midway.  The  shop  will  be  elec- 
trically lighted.  Automatic  sprinklers  will  be  installed 
in  the  shop,  while  outside  water  mains  will  be  laid 
with  fire  hydrants  located  at  points  to  command  the 
whole  of  the  plant.  Lavatory  accommodation  will  be 
provided  near  the  end  of  the  shop,  and  all  fittings  will 
lie  of  the  latest  sanitary  factory  type. 

Railroad  connection  with  the  C.  P.  R.  main  line 
will  be  secured  through  a  new  spur  line.  This  line 
will  be  extended  through  a  70  ft.  wide  midway  to 
Notre  Dame  Street  .and  three  sidings  installed. 


Ottawa  Contractors  and 
Supply  Dealers 


FOLLOWING  up  the  ]>olicy  of  forming  branches 
in  all  the  principal  cities,  the  Ottawa  branch 
of  the  Association  of  Canadian  Building  and 
Construction  Industries  was  established  at  a 
meeting  of  the  Capital's  contractors  and  supply  deal- 
ers in  the  Chateau  Laurier  on  April  16th.  Close  to 
one  hundred  attended  the  meeting.  In  the  jjast  years 
several  associations  have  been  formed  by  the  Ottawa 
contractors,  but  interest  in  the  local  organizations 
gradually  died  out ;  the  new  branch,  however,  promises 
to  put  the  organization  of  contractors  on  a  more  stable 
basis.  It  was  unanimously  decided  at  the  meeting 
to  get  the  branch  on  the  active  list  by  starting  off 
with  generous  subscriptions  to  carry  on  the  work. 

Increase  in  Building  Cost 

Mr.  J.  1'.  Anglin,  President  of  the  Association  of 
Canadian  Building  and  Construction  Industries,  at- 
tended the  meeting  and  outlined  the  aims  and  work 
of  the  Association.  Speaking  on  the  increased  cost 
of  living  and  industries,  Mr.  Anglin  declared  that  since 
1913  building  costs,  including  supplies  and  labor,  have 
only  increased  S7  per  cent.,  which  is,  relatively  speak- 
ing, the  lowest  increase  of  any  of  the  industries.  Sta- 
tistics showed  that  farm  produce  had  increased  123 
per  cent.,  clothing  152  per  cent.,  drugs  104  per  cent., 
and  house  furnishings  133  per  cent.  In  outlining  the 
importance  of  an  organization  for  contractors,  Mr. 
Anglin  stated  that  the  building  fraternity  would 
eventually  "put  themselves  and  their  industries  in 
Canada  on  the  map."  In  the  past  years  contractors 
had  never  been  consulted  by  the  government  on  mat- 
ters dealing  with  reconstruction  and  other  important 
problems,  and  he  stated  that  strong  organization  was 
the  only  means  by  which  the  fraternity  would  be  able 
to  command  recognition.  Mr.  Anglin  outlined  the 
propaganda  scheme  and  voiced  his  approval  of  a 
standard  form  of  contract,  which  would  provide  for 
labor  troubles.  "If  Canada  is  to  go  ahead  in  the  next 
few  years  we  have  all  got  to  work  together  for  a 
maximum  amount  of  production  in  all  lines,"  the 
soeaker  stated.  "As  it  is  now,  we  are  only  getting 
about  25  per  cent,  efficiency,  where  it  should  at  the 
least  be  50  per  cent.  We  pay  the  men  the  wages  they 
demand,  but  to  increase  our  efficiency  there  must  be 
some  other  incentive.     Get  your  men  to  understand 


and  take  an  interest  in  your  business,  and  it  will  aid 
as  a  solution  in  .solving  the  reconstruction  problem." 

Preliminary  steps  were  taken  by  the  contractors 
at  the  meeting  to  cope  with  any  trouble  that  may  arise 
with  the  building  unions  this  coming  May,  which  has 
been  anticipated  by  many  local  contractors.  Repre- 
sentatives from  the  contractors  and  supply  dealers 
were  appointed  on  an  executive  committee  which  will 
interview  the  Minister  of  Labor  on  the  labor  question 
and  appoint  a  council  to  meet  representatives  of  or- 
ganized labor  to  arrange  a  compromise  should  any 
trouble  arise. 

The  following  were  appointed  on  the  executive 
committee:  Messrs.  Hugs  J.  Graham  (secretary);  Sid. 
Smith:  V.  Hall:  W.  G.  Adamson,  carpenters;  A'.  Gar- 
vock;  T.  C.  James;  Alex.  Robertson,  bricklayers;  J.  B. 
Duford,  painters;  J.  R.  Murphy,  plasterers;  J.  T. 
Biyth,  plumbers  and  steamfitters;  J  O'Toole ;  J.  Foley, 
and  T.  C.  Bate,  general  contractors ;  W.  A.  Mattice. 
structural  steel;  E.  M.  Barrett,  lumbermen;  Ruggles 
Wright,  quarrymen;  Richard  Hooper,  stone  cutters; 
J.  R.  Douglas,  galvanized  iron  and  roofing;  J.  A.  Ella- 
cott  and  P.  Ackroyd,  electricians;  A.  K.  Mills,  marble 
and  tile;  Thos.  McLaughlin,  roads  and  sewers;  and 
W.  Cuzner,  hardware. 

Mr.  A.  S.  Clarson,  general  secretary  of  the  Canadian 
.Association,  gave  an  insight  into  the  reconstruction 
problem  and  the  aims  of  the  organization.  "The  con- 
tracting fraternity,"  stated  Mr.  Clarson,  "is  just  like 
a  great  big  democracy  which  was  poorly  organized 
in  Canada.  Now,  without  efficient  public  and  private 
education  the  corporation  of  contractors  would  easily 
wander  into  Bolshevism  of  industry.  A  primary  duty 
of  reconstruction,  as  we  are  viewing  it,  is  not  only  a 
better  understanding  between  all  builders  and  contrac- 
tors, but  more  efficient  education.  To  this  end  we 
should  have  a  representative  sitting  on  every  govern- 
ment commission  that  may  be  appointed,  which  has  to 
do  with  repatriation,  reconstruction,  immigration,  or 
any  other  orogressive  movement  that  may  arise  along 
the  lines  of  conservation  of  energy  and  ability.  Pub- 
lic ooening  of  tenders  is  another  aim.  We  are  deter- 
mined that  our  Canadian  goods  will  be  used  wherever 
l)ossible.  With  all  respect  to  our  American  friends, 
we  should  not  buy  building  material  from  the  United 
States  when  our  own  manufacturers  can  supply  as 
srood,  if  not  better,  material."  Mr.  Clarson  stated  that 
labor  matters  would  be  fairly  dealt  with  by  the  asso- 
ciation, and  that  the  association  expected  to  have  the 
co-ooeration  of  Mr.  Tom  Moore,  president  of  the 
Trades  and  Labor  Congress. 

Mr.  J.  T.  Blyth  s))oke  on  the  labor  problem  and 
stated  that  it  was  going  to  be  impossible  for  any  con- 
tractor to  exploit  labor  or  make  money  out  of  labor. 
"Labor  is  so  strong,"  asserted  Mr.  Blyth,  "that  at  the 
present  time  the  only  way  to  deal  with  the  proposi- 
tion is  on  a  business  basis.  It  is  up  to  the  building 
trades  to  organize  on  a  basis  where  we  can  meet  or- 
ganized labor  and  arrange  terms  where  the  working- 
men  shall  have  something  more  than  a  bare  living 
wage." 

Mr.  Charles  Hopewell  presided  at  the  meeting  and 
said  that  with  eartielst  co-operation  there  was  ,fio 
doubt  that  the  organization  in  the  Capital  citv  would 
be  a  i^ronounced  success. 

A  hearty  vote  of  thanks  was  extended  to  Mr.  J-  P- 
.Anglin.  and  Mr.  A.  S.  Clarson,  for  coming  up  from 
Montreal,  and  for  their  assistance  and  co-operation  in 
forming  the  new  local  organization. 
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Sewage  Disposal  by  Dilution,  Chlorination  of 
Effluent  and  Treatment  of  Sludge 


By  W.  C.   tasdale 


EARLY  in  1915  the  author  was  called  upon  to  de- 
sign the  sewers  and  sewage  disposal  works  for 
a  large  military  camp  in  the  north  of  England. 
At  that  time  all  military  works  were  looked  up- 
on as  being  of  a  more  or  less  temporary  character,  and 
although  it  was  not  possible  to  construct  temporary 
sewers  and  sewage  works,  it  was  desirable  to  keep  the 
cost  as  low  as  possible. 

A  Military  Camp  Disposal  Works 

The  site  of  the  camp  possesses  several  interesting 
features  from  the  sewage  point  of  view.  It  extends 
over  three  separate  valleys,  each  drained  by  a  brook, 
the  three  brooks  ultimately  discharging  into  a  river 
of  considerable  size  at  some  distance  from  the  camp. 
At  fir.st  it  appeared  that  three  separate  outfalls  would 
be  necessary,  and  as  the  effluent  would  be  discharged 
into  small  brooks,  the  disposal  works  would  have  to 
provide  a  high  degree  of  purification.  A  careful  in- 
vestigation of  the  site,  however,  showed  that  it  was 
possible  to  convey  the  whole  of  the  sewage  by  gravi- 
tation, by  the  use  of  aqueducts  or  syphons,  to  one 
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Caterick   camp   sewage   works — longitudinal   section   through   settling  tanks 
and  plan  of  one  unit  of  tanks 

point,  and  thus  avoid  the  high  cost  of  construction 
and  management  involved  in  the  adoption  of  three 
separate  outfalls  and  sewage  works. 

Except  at  a  few  points  where  it  was  necessary  to 
cross  roads,  the  whole  of  the  main  sewers,  about  9 
miles  in  length,  are  laid  in  fields.  As  there  is  a  total 
fall. of  300  ft.  from  the  highest  to  the  lowest  portion  of 
the  camp,  a  distance  of  about  3  miles,  the  gradients  of 
the  sewers  are  exceptionally  good,  but  owiing  to  the 
configuration  of  the  ground  the  sewers  in  some  places 
are  laid  on  the  surface,  while  in  others  they  are  car- 
ried over  brooks  at  considerable  heights.  In  one  case 
an  18-in.  sewer  is  carried  on  piers  at  a  height  of  about 


20  ft.;  in  another  a  cast-iron  inverted  syphon  is  used 
to  cross  a  valley.  . 

Rain  Increases  Volume  of  Sewage 

I'he  sewers  were  originally  laid  on  the  strictly  sep- 
arate system,  all  rain  water  being  carried  direct  to  the 
nearest  watercourse.  Since  the  work  was  completed, 
however,  it  has  been  found  necessary  to  connect  the 
rain-water  from  some  roofs  and  paved  surfaces  to  the 
sewers,  as  a  consequence  of  which  the  volume  of  sew- 
age in  times  of  rain  is  increased  to  a  considerable  ex- 
tent. The  sewers  are  designed  to  be  capable  of  taking 
three  times  the  maximum  hourly  flow  of  sewage,  and 
altliough  a  storm-water  overflow  is  constructed  on  the 
outfall  sewer  near  the  disposal  works  in  case  of  emer- 
gency, up  to  the  present  it  has  not  come  into  operation. 
In  dry  weather  there  is  very  little  fluctuation  in  the 
flow  of  sewage  from  hour  to  hour.  The  greater  part 
of  the  sewage  runs  off  between  the  hours  of  7.30  a.m. 
and  10.30  p.m.,  and  is  practically  at  a  uniform  rate. 
From  10.30  p.m.  to  7.30  a.m.  there  is  a  very  small  flow, 
and  this  also  is  at  a  uniform  rate. 

A  very  favourable  site  was  secured  for  the  dispos- 
al works  in  a  field  about  half  a  mile  distant,  and  out  of 
sight  from  the  nearest  jiart  of  the  camp.  The  only  in- 
habited buildings  in  the  neighborliood  are  two  farms, 
each  about  a  quarter  of  a  mile  from  the  works.  The 
outfall  sewer  reaches  the  tank  half  way  down  a  con- 
siderable fall  in  the  ground  at  a  level  about  20  ft.  above 
the  lower  and  flatter  portion  of  the  site  which  is  avail- 
able and  of  ami)lc  area  for  filters  should  these  become 
necessary  in  the  future.  In  addition,  there  is  sufficient 
area  for  considerable  extensions  of  the  tanks  and  other 
works  if  required. 

Method  of  Disposal 

With  the  object  of  arriving  at  a  decision  as  to  the 
l)est  method  of  disposal  to  adopt,  the  primary  consid- 
eration was  the  reduction  of  expenditure,  and  the  sec- 
ond was  the  most  suitable  \to\\\i  of  discharge  of  the 
sewage  effluent.  The  nearest  watercourse  is  one  of 
the  brooks  already  mentioned,  which  would  necessi- 
tate the  iiroduction  of  a  highly-purified  effluent.  Ry 
carrying  the  effluent  about  400  yards  further,  it  can  be 
discharged  into  a  comparatively  large  river.  The  flow 
of  this  river  in  dry  weather  was  found  by  rough  gaug- 
ing to  be  about  forty  times  the  estimated  volume  of 
sewage,  and  analyses  of  the  water  .showed  that  while 
it  contained  evidence  of  previous  pollution  by  sewage, 
as  indicated  by  the  presence  of  100  bacillus  coli  per 
c.c,  it  was  at  the  same  time  completely  saturated  with 
dissolved  oxygen. 

As  the  current  velocity  was  very  rapid — viz.,  103 
ft.  per  minute — and  it  was  possible  to  arrange  the  out- 
fall in  such  a  manner  as  to  secure  thorough  mixing  of 
the  sewage  effluent  with  the  river  water  in  a  short 
time,  it  was  evident  that  the  conditions  fulfilled  the  re- 
duirements  laid  down  by  the  Royal  Commission  on 
Sewage  Disposal  in  their  eighth  report,  paragraphs  4 
to  42,  as  suitable  for  disposal  of  the  effluent  by  dilution. 

The  chief  arguments  in  favour  of  such  a  scheme 
were  that  the  initial  outlay  for  works  would  be  very 
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much  less  than  would  otherwise  be  necessary,  and  that 
it  seemed  right  and  proper  that,  under  the  exceptional 
conditions  of  the  war,  advantage  should  be  taken  of 
the  recommendation"  made  by  the  Royal  Commission  in 
its  eighth  report  (paragraph  3)  to  the  effect  that  "the 
Jaw  should  be  altered  so  that  local  authorities  should 
not  be  required  to  purify  their  sewage  more  highly 
han  is  necessary  to  obviate  the  risk  of  actual  nuisance 
arising  from  its  discharge."  The  author,  therefore, 
prepared  and  submitted  a  scheme  on  these  lines,  and 
it  was  duly  approved  and  carried  out. 

The  volume  of  sewage  to  be  treated  was  given  by 
the  authorities  as  15  gallons  per  head  per  day.  The 
author  allowed  a  margin  of  safety  of  33  per  cent  and 
based  his  calculations  upon  20  gallons  per  head  per 
day;  but  even  this  has  proved  to  be  too  low  a  figure, 
as  the  volume  in  actual  operation  has  been  about  30 
gallons,  and,  although  the  works  have  not  yet  had  to 
deal  with  the  total  population  provided  for  in  the  cal- 

Iculation,  the  daily  volume  has,  on  a  number  of  occa- 
sions, exceeded  the  total  volume  for  which  the  works 
were  designed. 
In  preparing  a  scheme  for  disposal  by  dilution,  it 
was  considered  necessary  to  have  in  view: — 
(a)     The  removal  of  the  maximum  percentage  of 
solids  in  suspension ; 
(b)     The  maintenance  of  the  sewage  is  a  fresh  con- 
dition while  passing  through  the  tanks ;  and 
i      (c)     The  treatment  of  the  sludge  in  such  a  manner 
as  to  facilitate  its  disposal  without  causing  any  foul- 
ing of  the  tank  effluent. 

The  attainment  of  these  three  objects  involved  the 

esign  of  a  special  type  of  tank,  which  has  been  prov- 

d   in   actual    operation    to    fulfil    these    requirements. 

wing  to  the  excellent  gradients,  the  sewage  arrives 

[at  the  works  in  a  fresh  condition,  without  putrefaction 

aving  been  set  up  while  in  the  sewers. 

Description  of  Works 

Two  grit  chambers  were  provided,  without  screens 
at  first.     In  a  short  time  it  was   found   that  a  large 
amount  of  rags,  socks,  shirts,  caps  and  other  foreign 
materials  in  the  sewage  caused  so  much  trouble — es- 
pecially in  connection  with  the  sludging  operations — 
that  it  became  necessary  to  construct  a  screen  chamber 
j™^Bfitted  with  duplicate  hand-operated  screens.     Deposits 
I^Bn  the  screen  chamber  and  in  the  grit  chambers  are 
"      discharged  by  sludge  valves  and  pipes  to  a  separate 
,         draining  bed  and  are  afterwards  spread  on  the  land. 

RThe  settlement  tanks  are  four  in  number,  each  di- 
vided into  three  compartments.  The  first  compartment 
receives  the  sewage  after  it  leaves  the  grit  chambers 
through  four  submerged  inlet  pipes  provided  with  hand 
penstocks  for  regulatiing  and  shutting  ofif  the  flow. 
The  outlet  is  in  the  form  of  a  long  weir  the  full  width 
of  the  tank,  and  with  a  baffle  board  in  front  of  it.  It 
will  be  noticed  from  the  drawing  that,  taking  the 
_  length  as  being  in  the  direction  of  the  flow  this  com- 
partment is  twice  as  wide  as  it  is  long.  In  elifect  the 
sewage  flow,  contrary  to  the  usual  practice,  takes  place 
across  the  shortest  dimension  of  the  tank.  This  ar- 
rangement was  adopted  in  order  to  obtain  the  greatest 
possible  length  of  weir  outlet  and  thus  facilitate  the 
deposition  of  the  solids  in  suspension.  As  a  result  of 
two  and  a  half  years'  operation,  it  can  be  stated  that 
the  bulk  of  the  solids  are  actually  deposited  in  this 
compartment.  The  deposit  found  in  the  next  compart- 
ment through  which  the  sewage  flows  has  always  been 
very  small  in  quantity  and  consists  only  of  very  finely 
divided  suspended  matter. 


^ 


The  floor  of  the  first  compartment  is  constructed 
with  a  rapid  fall  from  three  sides  to  the  centre  of  the 
long  dividing  wall,  the  top  of  which  forms  the  weir 
outlet.  At  this  point  an  outlet  fitted  with  a  penstock 
is  connected  to  a  c.i.  pipe  laid  on  the  sloping  floor  of 
the  second  compartment.  By  this  means  the  whole 
contents  of  the  first  compartment,  including  both 
sludge  and  scum,  can  be  discharged  into  the  third  com- 
partment as  described  later.  It  is  found  in  practice 
that  a  very  even  distribution  of  the  flow  of  the  sewage 
through  this  first  compartment  is  obtained.  This  is 
doubtless  due  chiefly  to  the  use  of  four  inlets  about 

5  ft.  apart  and  to  the  long  weir  outlet,  but  also  to  the 
fact  that  the  lower  ends  of  the  inlets  terminating  close 
to  the  sloping  floor  cause  the  sewage  to  impinge  upon 
the  floor  and  spread  out  over  a  considerable  area  of  the 
tank. 

Arrests  Finely  Divided  Suspended  Matter 

The  second  compartment  receives  the  already  well- 
settled  sewage  from  the  first  compartment  and  serves 
to  arrest  the  finely-divided  suspended  matter  still  left 
in  the  liquid.  The  floor  has  an  even  slope  in  one  direc- 
tion from  the  inlet  end  to  the  bottom  of  the  wall  be- 
tween the  second  and  third  compartments  where  large 
openings  are  left  to  afford  free  passage  for  the  sewage 
between  these  two  compartments.  This  arrangement 
was  provided  in  case  of  an  emergency  necessitating  the 
passage  of  the  sewage  through  all  three  compartments, 
and  has  been  utilized  on  occasions  when  the  flow  has 
been  greater  than  originally  anticipated.  The  usual 
outlet  for  the  final  effluent  is  from  the  second  compart- 
ment by  way  of  a  long  weir  with  a  baffle  board  in  front 
of  it  along  the  full  width  of  the  tank.  In  this  case,  as 
in  the  first  compartment,  the  length  of  the  weir  is  twice 
the  distance  through  which  the  sewage  flows. 

The  tank  effluent  flowing  over  this  weir  falls  into  a 
channel  communicating  with  all  four  tanks  and  fitted 
with  a  sluice  gate  at  its  junction  with  the  main  chan- 
nel. The  sludge  in  the  second  compartment  is  dis- 
charged into  the  third  compartment  through  the  open- 
ings in  the  dividing  wall. 

It  will  be  seen  that  the  whole  of  the  solids  deposit- 
ed in  the  first  two  compartments  can  be  discharged  by 
gravity  and  with  very  little  labor  into  the  third  com- 
partment, while  the  effluent  after  settlement  is  dis- 
charged after  passing  through  the  first  two  compart- 
ments alone.  As  the  combined  capacity  of  the  first 
two  compartments  is  equal  to  about  three  hours'  flow 
of  the  sewage,  and  the  deposited  solids  in  the  first  are 
removed  every  week,  the  sewage  remains  fresh  and 
does  not  become  fouled  in  its  passage  through  the 
tanks. 

Secures  Complete  Digestion 

The  third  compartment  is  designed  to  retain  the 
sludge  for  the  period  necessary  to  secure  complete 
digestion  without  risk  of  the  products  of  digestion  af- 
fecting the  character  of  the  effluent.  The  bottom  is  in 
the  form  of  an  inverted  cone,  the  greatest  depth  at  the 
centre  being  15  ft.  to  the  top  water  level.  The  sludge 
is  not  allowed  to  accumulate  to  a  greater  depth  than 

6  ft.  and  at  this  level  an  outlet  is  provided  in  the  form 
of  a  horizintal  cast-iron  pipe  connected  to  a  vertical 
standpipe  extending  from  the  bottom  of  the  cone  to 
above  the  top  water  level  and  serving  as  a  sludge  dis- 
charging pipe.  At  the  junction  of  the  horizontal  cast- 
iron  pipe  with  the  vertical  standpipe  a  valve  is  provid- 
ed through  which  the  supernatant  liquid  is  drawn  off 
to  a  pump  by  which  it  is  delivered  into  the  inlet  chan- 
nel to  mix  with  the  fresh  sewage  and  be  treated  again. 
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In  case  it  should  be  found  desirable  to  run  the  sew- 
age through  all  three  compartments,  the  third  com- 
partinent  is  provided  with  an  outlet  weir  and  effluent 
channel  similar  to  that  provided  for  the  second  com- 
partment. 

The  horizontal  cast-iron  sludge  outlet  pipes  from 
the  four  sets  of  tanks  are  connected  to  a  common  dis- 
charge pipe  leading  to  the  sludge  draining  beds  with 
a  branch  leadiing  to  a  pump,  for  dealing  with  the  sup- 
ernatant liquid  as  previously  described. 

The  capacities  of  the  separate  compartments  of  the 
tanks  are  as  follows  : — 

First  compartment  l-20th,  first  and  scccmd  compart- 
ments combined  l-8th,  and  third  compartment  l-5th  of 
the  estimated  daily  dry-weather  flow  ;  the  total  capac- 
ity of  the  whole  of  the  tanks  is  l-3rd  of  the  daily  dry- 
weather  flow.  The  size  of  the  third  compartment  was 
determined  chiefly  by  the  sludge  storage  capacity. 

Method  of  Operation 

With  the  normal  flow  the  sewage  enters  the  first 
compartment  near  the  bottom,  flows  across  the  tank, 
up  under  the  bafifle  board,  and  out  over  the  long  weir. 
It  enters  the  second  compartment  at  the  top, 
flows  down  and  across  the  tank,  up  under  the 
bafflle  board  ,and  out  over  the  long  weir  into  the  ef- 
fluent channel.  Normally  there  is  no  flow  of  sewage 
through  the  third  compartment. 

The  suspended  solids  deposited  in  the  first  and  sec- 
ond compartments  are  discharged  once  per  week  into 
the  third  compartment  in  the  following  manner: — The 
valves  on  the  inlets  to  the  first  compartment  are  clos- 
ed and  the  supernatant  water  in  the  second  and  third 
compartments  is  drawn  ofT  through  the  cast-iron  stand- 
pipe  to  the  pump  and  delivered  to  the  other  tanks  in 
operation  at  the  time. 

When  this  has  been  done,  some  sewage  is  admitted 
to  the  first  compartment  (which  has  remained  full) 
and  as  this  overflows  into  the  second  compartment  it 
washes  down  the  sludge  on  the  floor  into  the  third 
compartment.  The  valve  on  the  outlet  at  the  bottom  of 
the  first  compartment  is  then  opened  and  the  whole 
contents,  including  sludge  and  scum,  is  also  discharg- 
ed into  the  third  compartment.  The  discharge  of  the 
thick  sludge  at  the  bottom  is  usually  assisted  by  a  man 
using  a  squeegee ;  but  this  is  not  really  necessary,  as 
such  assistance  can  be  rendered  simply  by  admitting 
small  quantities  of  sewage,  which  break  up  and  carry 
through  practically  the  whole  of  the  sludge  on  the 
flcwr,  and  even  thick  blocks  of  scum.  It  will  be  noticed 
that  by  this  means  the  troubles  which  occur  in  many 
places  in  removing  the  sludge  and  scum  by  hand  labor 
are  avoided,  and  the  whole  of  the  solids  are  brought 
together  for  further  treatment  separately  as  sludge  in 
the  third  compartment. 

Once  a  month  the  well-digested  sludge  in  the  third 
compartment  is  drawn  of?  by  opening  the  valve  on  the 
horizontal  outlet  pipe.  The  valve  on  the  vertical  stand- 
pipe  being  closed,  the  head  of  water  in  the  tank  forces 
the  sludge  around  the  bottom  of  the  pipe  up  and  out 
along  the  common  sludge  pi])e  to  the  sludge-draining 
beds. 

Objectionable  Features  Eliminated 

There  are  several  interesting  features  in  connection 
with  these  tanks.  Although  scum  forms  in  the  first 
compartment,  there  is  none  in  the  second  and  third 
compartments.  The  effect  of  the  digestion  of  the 
sludge  in  the  third  compartment  might  be  expected  to 
produce  a  very  foul  liquid  and  to  cause  nuisance  from 


smells.  As  a  matter  of  fact,  this  does  not  happen. 
There  is  no  objectionable  smell  either  from  the  tanks 
themselves  or  from  the  supernatant  li(|uid  when  it  is 
drawn  off  and  pumped  up  for  further  treatment.  While 
the  tanks  stand  full,  very  few  bubbles  of  gas  ai)]jear  at 
the  surface.  As  the  head  is  reduced  when  the  superr 
natant  liquid  is  drawn  off,  gas  bubbles  appear  in  ever- 
increasing  numbers,  and  when  the  liquid  has  been 
lowered  7  to  8  ft.  the  surface  is  boiling  with  escaping 
gas  bubbles.  From  this  it  may  be  safely  inferred  that 
the  pressure  due  to  the  head  of  water  (from  8  to  10  ft. 
above  the  top  of  the  sludge)  causes  the  gas  to  be  re- 
tained in  the  sludge  and  liberated  only  when  the  sludge 
is  discharged  on  to  the  draining  beds.  This  probably 
also  accounts  to  some  extent  for  the  comparatively 
ra])id  rate  at  which  the  sludge  is  dried  on  these  beds, 
the  escape  of  the  gas  at  this  stage  rendering  the  sludge 
more  open  and  thus  allowing  the  moisture  to  drain 
away  easily. 

It  should  be  observed  here  that  the  gas  from  the 
sludge  when  it  does  escape,  has  not  at  any  time  given 
qff  the  characteristic  odor  of  sulphuretted  hydrogen 
associated  with  septic  tanks,  and  one  of  the  most  re- 
markable features  of  these  works  is  the  entire  absence 
of  any  objectionable  smell  even  when  the  sludge  is 
being  discharged.  This  ha.s  been  recorded  in  other 
cases  of  somewhat  similar  methods  of  treatment,  not- 
ably in  the  United  States,  and  it  has  been  suggested 
that  the  gas  in  question  consists  almost  entirely  of  me- 
thane  or   marsh-gas.      Slight    local    smells    that    have 
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been  noticed  on  a  few  occasions  have  been  from  the 
screenings  or  fresh  sludge  from  the  grit  chambers,  or 
from  dried  sludge  which  has  accumulated  once  or  twice 
in  heaps  and  has  commenced  to  ])utrcfy. 

These  tanks  can  be  worked  in  three  different  ways. 
In  the  first  the  sewage  is  passed  through  the  first  and 
second  compartments,  flowing  out  by  way  of  the  ef- 
lir.ent  channel  between  the  second  and  third  compart- 
ments. In  the  second,  the  sewage  ])asses  through  all 
three  compartments  and  out  by  way  of  the  effluent 
channel  at  the  outer  end  of  the  third  compartment.  In 
the  third  method,  part  of  the  sewage  flows  out  from 
the  second  compartment  and  part  from  the  third  com- 
partment— i.e.,  both  effluent  channels  arc  in  operation 
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Simultaneously.  So  far  as  the  quality  of  the  effluent  is 
concerned  in  respect  to  solids  in  suspension,  there  is 
/ery  little  difference  in  the  results  obtained  by  either 
)f  the  three  methods  of  operation.    With  regard  to  the 

{question  as  to  whether  the  digestion  of  the  sludge  is 
ifTected  by  the  passing  of  the  fresh  sewage  through 
Jhe  third  compartment  and  whether  it  is  more  thor- 
ough when  the  fresh  sewage  passes  through  the  first 
jnd  second  compartments  alone,  sufficient  information 
Is  not  yet  available.  Further  observations  over  a  con- 
siderable  period  are   necessarj'   before   this   point   can 

Ibe  settled.     In  the  author's  opinion,  the  chief  factor  in 

ithe  matter  is  the  pressure  due  to  the  depth  of  the  sup- 
srnatant  liquid  whereby  the  gases  formed  in  the  sludge 
ire  retained  therein  and  only  escape  when  the  pres- 
sure  is   removed   by   the   discharge   of   sludge  on   the 

pludge-draining  beds. 

The  efficiency  of  these  tanks  in  the  removal  of  the 
Solids  in  suspension  is  indicated  in  the  foregoing  analy- 
tical figures. 

Measuring  Apparatus 

The  tank  effluent  as  it  leaves  the  two  effluent  chan- 
lels  mentioned  above  enters  the  main  effluent  chan- 
'nel  in  which  is  fixed  a  gauging  weir  with  a  Lea  Record- 
er, which  records  the  flow  of  sewage  on  24-hour  charts. 
This  apparatus  has  been  extremely  useful  not  only  in 
measuring  the  daily  volumes,  but  in  registering  the 
hourly  fluctuations  in  the  rate  of  flow. 

Ii  Chlorination  of  Tank  Effluent 

I  In  order  to  be  in  a  position  to  anticipate  any  pos- 
sible complaints  as  to  the  bacterial  pollution  of  the 
river  water,  the  author  included  in  his  scheme  means 
for  adding  sufficient  chlorine  solution  to  destroy  all 
bacillus  coli  in  the  tank  effluent.  The  whole  of  the 
apparatus  used  in  this  part  of  the  scheme  was  supplied 
by  the  Candy  Filter  Company,  Limited,  and  consists 
of  a  s])ecial  mixer  for  converting  the  chloride  of  lime 
(bleaching  powder)  into  a  liquid  solution,  an  air  cylin- 
der and  pump  for  raising  the  solution  into  two  concrete 
settling  tanks  built  at  a  higher  level,  a  water  wheel 
operated  by  the  treated  sewage  for  working  the  pump 
and  mixer,  and  a  special  automatic  control  for  regulat- 
uig  the  quantity  of  the  chlorine  solution,  discharged 
into  the  settled  sewage.  The  automatic  control  is  in 
the  form  of  a  miniature  weir  which  is  connected  to  a 
float  controlled  by  the  weir  used  in  connection  with 
the  Lea  Recorder,  so  that  the  depth  of  chlorine  solu- 
tion flowing  over  the  miniature  weir  is  always  in  exact 
|)roportion  to  the  sewage  flowing  over  the  large  weir. 
In  this  way  correct  automatic  regulation  of  the  quan- 
tity of  chlorine  added  to  the  sewage  is  ensured  accord- 
ing to  the  variation  of  the  flow  of  sewage. 

Thorough  mixing  of  the  solution  with  the  effluent 
is  secured  by  means  of  a  series  of  slate  baffle  plates 
fixed  in  the  effluent  channel,  and  the  effluent  then  pass- 
es through  two  tanks,  which  have  a  total  capacity 
equal  to  half  an  hour's  flow  of  the  sewage,  in  order  to 
;;ive  the  period  of  contact  required  for  the  chlorine 
solution  to  act  upon  the  bacteria. 

After  the  works  had  been  in  operation  for  .some 
time  it  was  found  that,  in  spite  of  the  settlement  of  the 
crude  chloride  of  lime  solution  in  the  two  tanks  provid- 
ed for  the  purpose  and  used  alternatively,  a  consider- 
able amount  of  lime  was  deposited  in-  the  pipes  lead- 
ing to  the  regulating  apparatus.  To  overcome  this 
trouble,  further  settlement  has  since  been  provided  in 
the  form  of  an  additional  settling  tank,  which  now  re- 
ceives the  crude  solution ;  the  clear  liquid  from   this 


^ 


tank  flows  by  gravity  into  the  original  settling  tanks, 
where  further  settlement  takes  place  and  a  much  clear- 
er solution  is  thus  produced. 

In  a  scheme  of  water  .supply  recently  carried  out 
by  the  author,  the  above-mentioned  trouble  in  connec- 
tion with  the  use  of  chloride  of  lime  has  been  avoided 
by  the  use  of  an  electrolytic  chlorine  solution.  The 
raw  material  in  this  case  is  common  salt,  which  is  dis- 
solved in  water  to  a  given  strength.  This  brine  then 
flows  at  a  fixed  rate  through  an  electrolyser  fitted  with 
a  series  of  electrodes  to  which  the  electric  current  is 
connected.  The  passage  of  the  electric  current  through 
the  brine  decomposes  it,  liberating  chlorine  and  sod- 
ium, as  well  as  hydrogen  and  oxygen.  The  oxygen 
and  chlorine  then  combine  and  form  hypochlorite  of 
sodium,  which  possesses  exceptionally  powerful  ger- 
micidal qualities.  The  solution  contains  from  0.2  to 
0.3  per  cent  of  free  available  chlorine.  It  is  perfectly 
clear,  does  not  cause  a  deposit  in  the  pipes,  and  is  of 
definite  strength. 

Thoroughly  Digested  Sludge  Drawn  Off 

By  means  of  the  arrangements  provided  in  the 
settling  tanks,  it  is  possible  to  draw  ofT  only  thorough- 
ly digested  sludge.  This  is  discharged  by  gravitation 
to  four  sludge  draining  beds.  These  beds  are  simple 
excavations  in  the  ground  and  are  provided  with  ample 
iinder-drainage  in  the  form  of  rows  of  2-in.  agricultur- 
al pii)es  connected  to  a  4-in.  main  sub-drain,  which 
conveys  the  drainings  to  a  sum])  under  the  pump- 
house.  The  pump  used  to  deal  with  the  supernatant 
water  from  the  settling  tanks,  has  a  branch  on  its  sec- 
tion i)ipe  taken  into  the  sump,  and  by  this  means  the 
drainings  from  the  sludge  are  pumped  up  to  the  sew- 
age inlet  channel  for  further  treatment  with  the  fresh 
sewage. 

The  draining  beds  are  formed  of  a  bottom  layer  of 
coarse  gravel,  upon  which  rests  a  layer  of  fine  gravel, 
which  supports  a  top  layer  of  coarse  sand,  the  whole 
being  only  1<S  in.  deep.  The  sludge  is  delivered  on 
the  beds  from  a  concrete  channel  constructed  along 
the  centre  of  the  beds  with  oi)enings  controlled  by  hand 
sluices  on  both  sides.  As  the  sludge  is  delivered  in  a 
fairly  liquid  state,  it  distributes  itself  evenly  over  the 
surface.  In  normal  weather  the  sludge  is  dried  to  a 
spadeable  condition  in  about  eight  days.  A  represen- 
tative sample  of  the  sludge  taken  from  one  of  the 
beds  at  this  stage  was  examined  for  the  author  by  Dr. 
.S.  Rideal,  and  it  was  found  to  contain  72  per  cent  mois- 
ture and  0.9  per  cent  nitrogen,  which  is-  equal  to  2.8 
per  cent  on  dry  sludge  containing  10  per  cent  moisture. 

For  some  time  at  first  the  dried  sludge  accumulat- 
ed in  a  heap  at  the  works.  Later,  arrangements  were 
made  with  the  farmer  whose  fields  adjoin  the  works  to 
use  the  sludge  for  his  land.  By  the  spring  of  1918  the 
original  accumulation  of  sludge  had  all  been  removed, 
and  since  that  time  the  whole  of  the  dried  sludge  has 
been  taken  away  by  the  farmer  as  produced,  so  that 
the  only  sludge  on  the  works  is  that  which  is  being 
dried  on  the  draining  beds. 

The  good  efTect  of  the  sludge  was  apparent  in  the 
early  summer  from  the  excellent  appearance  of  the 
crops  to  which  it  had  been  applied.  According  to  a 
report  from  the  farmer,  the  continued  wet  weather  dur- 
ing the  latter  ])art  of  the  summer  spoilt  the  crops  of 
wheat,  barley  and  oats,  and  considerably  reduced  the 
yield.  In  spite  of  this,  the  result  was  about  twice  as 
good  as  in  previous  years  on  the  same  farm,  and  much 
better   than  on   neighboring  farms   where   the   sludge 
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was  not  used.  The  b€st  results  were  obtained  when 
the  sludge  was  ploughed  in  during  the  autumn,  and 
it  is  recommended  that  the  sludge  should  be  accumu- 
lated in  convenient  heaps  during  the  other  three  seas- 
ons, and  not  spread  on  the  lancl  until  the  autumn.  It 
was  anticipated  that  the  use  of  the  sludge  would  pro- 
duce a  large  crop  of  weeds^  but  very  little  of  such 
vegetation  has  appeared.  There  is  no  evidence  to  show 
whether  this  was  due  to  the  absence  of  seeds  in  the 
sewage  or  to  some  eflfect  upon  them  of  the  action  which 
takes  place  during  the  digestion  of  the  sludge  in  the 
tanks. 

Effluent  Outfall 
The  tank  effluent  after  it  leaves  the  tanks,  provided 
to  ensure  sufficient  contact  of  the  chlorine  solution 
with  the  sewage,  flows  down  a  series  of  aerating  slopes 
into  the  efifluent  ])ii)e,  which  conveys  it  for  a  distance 
of  about  500  yards  direct  to  the  river.  At  the  outfall 
the  top  of  the  river  bank  is  about  8  ft.  above  the  sum- 
mer water  level.  At  this  point  the  effluent  drain  ter- 
minates in  a  manhole,  from  which  a  cast-iion  pipe  is 
laid  about  3  ft.  deep  in  the  bank  from  which  it  emerges 
at  about  summer  water  level  and  then  continues  on  the 
sloping  bed  of  the  river  for  a  distance  of  about  15  ft. 
terminating  with  two  outlets  in  the  deepest  part  of 
the  stream  at  the  bottom  of  the  river.     There  is  al- 
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"A"  =  above  outfall.     "-B  "  =  about  ;!00  yds.  below  o'ltfall. 

"C"    =   about  1}   miles   below  outfall. 
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ways  a  considerable  volume  of  water  with  a  high  cur- 
rent velocity  at  this  point,  so  that  the  effluent  becomes 
thoroughly  mixed  with  the  water  in  a  short  distance. 

Effect  of  Sewage  Effluent  Upon  the  River  Water 

Dealing  first  with  the  physical  effects,  it  can  be 
stated  that  at  no  time  has  it  been  possible  to  detect 
any  objectionable  odours  from  the  water  or  any  depos- 
its of  organic  matter  either  in  the  bed  or  on  the  banks 
of  the  river. 

The  chemical  and  bacteriological  effects  are  shown 
in  the  results  of  the  analyses  and  examinations  which 
are  set  out  herewith  in  tabular  form. 

It  will  be  noticed  that  in  all  cases  the  river  water 
above  the  outfall — i.e.,  before  receiving  the  sewage 
effluent — is  fully  saturated  with  dissolved  oxygen.  At 
the  same  time  it  also  contains  evidence  of  previous 
pollution  in  the  presence  of  bacillus  coli.  It  is  unfor- 
tunate that  it  has  not  been  possible  to  make  analyses 
when  the  dilution  was  somewhere  near  the  50  to  1 
ratio,  which  was  taken  as  the  basils  of  calculations 
when  the  scheme  was  prepared. 

With  a  good  volume  of  water,  as  in  October,  1917, 
the  discharge  of  the  sewage  effluent  causes  practically 
no  alteration  in  the  character  of  the  river  water.  Even 
during  extremely  low  water,  as  in  June,  1918,  when 


the  dilution  was  only  18  to  1,  the  dissolved  oxygen 
was  not  reduced  below  50  per  cent  saturation,  so  that 
there  was  no  injury  to  fish  life.  Moreover,  at  a  point 
lJ/2  miles  below  the  outfall  the  water  had  recovered 
its  oxygen  and  was  again  fully  saturated.  This  means 
that  under  these  conditions  731  lbs.  of  the  dissolved 
oxygen  in  the  river  was  used  up  every  24  hours  in 
oxydising  the  organic  matter  brought  in  by  the  sew- 
age effluent.  On  the  other  hand,  during  its  flow  for 
the  next  1^  miles,  708  lbs.  of  oxygen  was  extracted 
from  the  air  in  the  process  of  natural  re-oxygenation 
to  make  good  the  ])revious  loss.  This  is  an  excellent 
concrete  example  of  the  process  of  self-purification  in 
rivers. 

Bacteriological  Results 

With  regard  to  the  bacteriological  aspect,  it  is  clear 
from  the  results  of  the  examination  of  the  first  three 
samples  that,  although  the  chlorine  added  to  the  sew- 
age effluent  was  only  an  average  of  4.5  parts  per  mil- 
lion, and  the  destruction  of  the  bacillus  coli  could  not 
have  been  complete,  the  discharge  of  the  sewage  did 
not  cause  an  increase  of  these  organisms  in  the  river 
water  when  the  ratio  of  dilution  was  high.  On  the 
other  hand,  in  the  case  of  the  last  three  samples,  the 
addition  of  even  nine  parts  per  million  of  available 
chlorine  to  the  effluent  did  not  destroy  all  the  bacillus 
coli,  as  a  considerable  increase  of  these  organisms  in 
the  river  water  was  found  300  yds.  below  the  outfall. 
As  in  the  case  of  the  dissolved  oxygen,  this  increase 
had  disappeared  at  a  point  Ij-^  miles  below  the  outfall, 
where  the  condition  of  the  river  water  was  exactly 
the  same  as  above  the  outfall.  As  to  the  cause  of  this 
recovery  from  the  bacteriological  point  of  view,  the 
author  has  no  suggestion  to  make,  but  hopes  that  it 
will  be  explained  by  the  bacteriologists.  As  the  ser- 
vices of  the  author  were  retained  by  the  War  Office  to 
inspect  and  report  upon  these  works  at  intervals  after 
they  were  completed,  and  this  arrangement  still  con- 
tinues, it  is  hoped  that  further  evidence  will  be  obtain- 
ed ill  due  course  as  to  the  quantity  of  chlorine  neces- 
sary to  destroy  all  the  coli  organisms  in  the  effluent. 

On  the  whole,  it  is  evident  that  the  ratio  of  dilution 
— viz.,  40  to  1 — suggested  by  the  Royal  Commission 
on  Sewage  Disposal  in  Table  B,  page  11,  of  the  eighth 
report,  for  an  average  septic  tank  liquor  discharged 
into  a  rapid  river  fully  saturated  with  dissolved  oxy- 
gen is  a  safe  basis  to  adopt.  That,  in  the  present  case, 
the  dissolved  oxygen  was  not  reduced  below  50  per 
cent  saturation,  even  with  so  low  a  dilution  as  18  to  1, 
was  probably  due  to  the  sewage  being  fresh  and  not 
septic. 

General  Conclusions 

Having  described  the  scheme  in  detail,  the  author 
desires  to  state  that,  although  the  working  of  the  tanks 
may  at  first  sight  appear  to  be  somewhat  complicated, 
it  is  not  so  when  once  they  are  brought  into  regular 
operation.  At  the  outset  the  author  prepared  a  detailed 
set  of  instructions,  and  these  have  proved  to  require 
very  little  modification  after  lyz  years'  operation.  At 
the  same  time,  everything  depends  upon  careful  and 
intelligent  management,  and  much  of  the  success  ob- 
tained has  been  due  to  the  unremitting  attention  and 
capable  handling  of  the  present  manager. 

In  conclusion,  the  author  wishes  to  express  his  in- 
debtedness to  the  War  Office  authorities  for  permission 
to  publish  this  description  and  to  use  the  analytical 
data  given  in  the  tables. 

[This  paper  was  read  by  the  author  before  the  In-  . 
stitution  of  Sanitary  Engineers  (England).     Editor.] 
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nspection    of    Materials   Before   Acceptance 

Failures  Often  Caused  by  Neglect  to  Have  Concrete,  Sand 
and    Stone    Properly    Tested    for    Quality     Before     Use 


By  Emmanuel  Mavaut* 


ai 


ONE  often  wonders  why  it  is  that  so  many  engin- 
eers and  architects  seem  averse  to  having 
their  building  and  structural  materials  inspect- 
ed and  tested  before  accepting  them  for  use  in 
their  work.  Too  often  this  is  omitted  during  the  con- 
struction of  high  priced  dams,  bridges,  breakwaters, 
>ffice  buildings,  theatres,  etc.,  where  the  professional 
reputation  of  the  engineer  or  architect,  the  capital  of 
the  investor,  and,  quite  frequently,  the  lives  of  many 
people  are  at  stake. 

Is  it  through  ignorance,  or  is  it  through  jealousy 

d  selfishness  that  no  other  engineer  or  chemist  is 

anted  to  share  the  credit  for  the  appearance  or  assur- 

cd  safety  of  the  structure?    Or  is  it  through  a  mistaken 

sense  of  economy?    We  will  review  these  points  one 

by  one. 

II   Is  it  through   ignorance?     I    may  answer  that  in 
tiite  a  few  cases  it  is.     Engineers  of  high  standing 
ftve  deliberately  claimed  to  me  it  was  not  necessary 
I  test  anything,  using  as  an  argument  that  cement 
las   standard,   that   any   experienced   man    could    tell 
bod  sand  at  sight,  and  that,  as  far  as  stone  was  con- 
,j;erned,  limestone  was  limestone  and  that  was  all  there 
as  to  it.    These  men  start  the  work  without  knowing 
e  quality  of  the  materials  they  are  using,  and   too 
quently  their  structures  fail .     If  it  is  concrete,  the 
ss    crumbles,    disintegrates,    cracks,    or    otherwise 
es  to  pieces,  and  the  average  person  who  sees  it  con- 
des  that,  after  all,  concrete  is  a  poor  investment. 

Defects  That  May  Cause  Failure 
Let  us  review  the  arguments  of  these  engineers, 
ey  claim  that  cement  is  standard.    I  say  it  is  not, 
!;     though  I  know  the  cement  manufacturers,  especially 
the  larger  ones,  do  all  in  their  power  to  have  the  ce- 

Nnent  not  only  up  to  specifications  but  as  nearly  perfect 
■  practically  possible.  But  the  chemist  and  superin- 
■ndent  cannot  be  all  over  the  works  at  once,  and,  for 
Bat  reason,  there  is  always  a  possibility  though  it  may 
>e  remote,  of  the  cement  coming  out  too  fresh,  too 
high  in  sulphuric  anhydride,  or  in  magnesia,  or  too  low 
,      in   specific  gravity.     These  defects,  which  cannot  be 

KJL^und  without  having  the  cement  tested,  will  cause 
IHany  diflferent  troubles  in  concrete  work.  For  in- 
l^^ance,  one  defect  is,  it  will  take  its  initial  and  some- 
'  nes  its  full  set  before  being  placed  on  the  job,  or, 
other  words,  while  the  men  are  mixing  it.  In  this 
se,  there  will  be  no  cementitious  qualities  between 
me  different  lumps  of  concrete  as  it  breaks  up  when 
,  being  deposited,  and  so  many  stones  covered  with  mud 
ji  might  just  as  well  be  thrown  into  the  forms;  the  re- 
'     suits  would  be  as  good. 

On  the  other  hand,  another  defect  might  cause  the 
I  concrete  to  set  too  slowly.  This  naturally  retards  the 
[  work,  because  the  form  cannot  be  taken  off  as  quickly 
[  as  planned.  If  the  risk  is  taken  and  the  forms  removed, 
,t  there  is  a  great  possibility  of  the  structure  failing.  If 
slow  setting  cement  is  used  in  the  winter  time  and 
I     freezes  before  it  sets,  the  concrete  will  soon  disinteg- 

Iate.    Even  if  it  should  not  totally  collapse,  it  will  be 
[ 
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a  constant  cause  of  expense  for  repairs  and  an  ever 
present  eye-sore. 

Concrete  Set  Too  Quickly 

I  had  occasion,  some  time  ago,  to  condemn  eighteen' 
cars  of  cement  containing  over  sixteen  thousand  bags 
and  amounting  to  over  eleven  thousand  dollars  in 
value.  These  eighteen  cars,  which  had  been  purchas- 
ed by  two  of  our  largest  Canadian  manufacturing 
firms,  were  condemned  for  the  reason  that  the  setting 
took  place  in  from  eight  to  twenty  minutes.  It  should 
take  at  least  one  hour  as  determined  by  the  Gilmore 
needle.  Had  not  that  cement  been  tested,  it  would 
naturally  have  been  used,  and,  without  a  doubt,  the 
work  would  have  failed  because  of  the  concrete  setting 
before  being  placed. 

Outside  of  this  particular  case,  I  have  had  occasion 
to  condemn  cement  quite  a  few  times  in  different  parts 
of  the  country.  In  the  majority  of  cases,  the  cement 
manufacturer  was  not  to  blame  for  these  failures  in 
cement,  but  either  the  railway  company  or  the  con- 
tractor was  responsible.  Cement  is  often  stored  in  un- 
suitable sheds  where  dampness  and  rain  injure  it.  How 
many  of  us  have  not  seen  bags  that  were  set  as  hard 
as  rock  taken  out  of  temporary  storage  sheds?  In  such 
an  instance,  while  only  certain  bags  may  be  unusable, 
many  others,  and  frequently  a  very  large  quantity, 
have  been  afifected  to  such  an  extent  that  they  should 
not  be  used. 

Insufficient  Protection 

Another  instance  came  to  my  personal  attention 
last  summer.  An  electric  power  development  company 
situated  in  the  province  of  Quebec,  was  about  to  raise 
their  dam.  The  cement  was  purchased  and  stored  be- 
side the  falls  in  an  enclosure  with  no  front.  After  this 
was  filled  with  cement,  a  few  boards  were  put  up  to 
protect  the  cement  from  the  spray  of  the  falls;  but 
cracks  ranging  from  one  to  ten  inches  were  in  evidence. 
The  result  was  that  the  spray  reached  many  of  these 
bags  of  cement,  making  some  of  them  so  hard  they 
had  to  be  broken  up  with  shovels  before  using.  I  drew 
the  attention  of  the  superintendent  to  this  fact,  but  his 
answer  was  that  the  cement  was  first  class.  It  stands 
to  reason  that  had  this  cement  been  tested  before  us- 
mg  it  w^ould  certainly  have  been  condemned,  as  chemi- 
cal action  had  already  taken  place,  rendering  it  of 
little  value.  This  is  but  one  of  the  many  cases  where 
the  cement  company  was  not  to  blame,  and  similar  in- 
stances occur  almost  daily ;  but,  whether  the  manufac- 
turer or  the  contractor  is  responsible,  if  the  cement  is 
not  tested,  and  the  work  supervised  by  an  experienced 
concrete  inspector,  the  investor  is  likely  to  suflFer. 

Good  Sands  Cannot  be  Seen  at  a  Glance 

Now  let  us  go  into  the  sand  question.  It  is  claimed 
that  any  engineer  or  experienced  man  can  tell  good 
,sand  at  a  glance.  That  is  impossible.  He  may  be  able 
to  tell  that  it  is  too  fine,  if  it  is  very  much  too  fine,  or 
too  dirty,  if  it  is  very  much  too  dirty.  Beyond  that 
however,  there  are  no  engineers  or  experienced  men 
who  can  tell  at  sight  whether  this  sand  or  that  is  good 
and  reliable  for  strong  and  dense  concrete  work. 

All  sand  contains  more  or  less  silt  or  dirt.  The  reas- 
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on  for  this  is  that  it  is  composed  of  small  particles  of 
broken  rock,  of  dififerent  sizes  and  compositions,  com- 
ing from  dififerent  parts.  These  particles  have  been 
washed  away  or  transported  from  their  different  sites 
at  different  times  and  settled  in  layers  of  different 
thicknesses  in  what  is  now  a  workable  sand  bank  or  de- 
posit. Therefore,  there  is  no  guarantee  or  even  likli- 
hood  of  uniformity,  and  one  car  load  of  sand  may  be 
first  class  and  the  next  of  very  jX)or  grade  for  concrete 
work.  Also,  the  dirt  and  silt,  which  is  very  often  in- 
jurious to  sand  for  concrete  purposes,  are  bound  to  be 
present  in  some  parts  of  the  sand  bank,  because  the 
small  particles  of  rock  that  are  washed  towards  the 
bank  will  naturally  carry  with  them  more  or  less  of 
this  fine  material.  This  shows  conclusively  that,  in 
order  to  be  sure  of  good  results,  the  sand  should  be 
tested,  not  only  once,  but  continually  while  the  w'ork 
is  in  progress. 

Grading  of  Sand  is  Important 

Besides  the  avoidance  of  injurious  silt,  there  is  the 
.size  or  grading  of  the  sand  to  be  considered.  It  should 
be  well  graded,  having  a  certain  proportion  retained  on 
each  sieve  from,  say,  the  eighty  mesh  to  the  one-quar- 
ter inch  sieve.  If  all  of  the  sand  grains  are  of  nearly 
the  same  size,  the  voids  will  be  too  great,  and,  unless 
an  additional  amount  of  cement  is  used,  the  voids  will 
not  be  filled.  If  too  fine,  the  concrete  will  not  be  of 
the  re(|uired  strength.  The  reason  for  having  sand 
well  graded  is  so  that  the  fine  particles  will  fill  the 
voids  of  the  coarser  particles,  thus  reducing  them  to  a 
minimum. 

In  order  to  properly  pro];ortit)n  a  concrete  mixture, 
it  is  necessary  to  determine  the  voids.  Without  this 
information,  the  engineers  are  w^irking  blindly  and 
probably  wastefully.  Where  they  are  figuring  on  hav- 
ing a  good  dense  concrete  for  a  reservoir,  oil  tank  or 
foundation,  the  results  are  apt  to  be  different,  and  if 
the  water  goes  through  the  wall,  concrete  once  more 
gets  a  black  eye. 

Another  very  bad  fault  in  some  sands,  which  can- 
not be  determined  without  testing,  is  that  they  contain 
injurious  chemicals.  Sometimes  the  drainage  from 
some  industrial  plant  such  as  a  chemical  works,  soap 
factory  or  tannery,  though  located  several  mi'les  away, 
will  contaminate  a  .sand  supply,  rendering  it  unfit  for 
use  in  making  concrete.  As  a  rule  such  contamination 
is  discovered  by  making  three-to-one  briquettes  with 
the  sand  under  consideration  and  also  with  standard 
sand.  A  comparison  of  the  results  will  soon  tell 
whether  or  not  there  are  injurious  chemicals  present. 

Sand  Containing  Injurious  Chemicals 
Some  years  ago,  I  had  occasion  to  deal  with  a  very 
interesting  case  of  the  above  type.  A  company  decid- 
ed to  build  a  concrete  laundry  building  in  Eastern  On- 
tario on  the  site  where  an  old  stable  had  been  standing 
Jtor  years.  They  tore  down  the  old  building  and,  in  ex- 
cavating for  the  cellar  of  the  new  building,  ran  across 
such  nice  looking  sand  that  they  decided  to  use  it  in 
the  concrete  mixture  for  the  new  structure.  They  had 
no  end  of  trouble.  The  concrete  would  not  set,  and  the 
walls  fell  in. 

In  carrying  out  an  in\-estigation,  it  was  found  that 
.briquettes  made  of  this  sand  would  crumble  in  the 
hand  after  seven  days  setting.  These  britiuettes  were 
so  disintegrated  that  they  could  not  even  be  put  in  the 
machine  to  test.  An  analysis  was  made,  and  we  found 
that  the  sand  was  saturated  with  ammonia  which  had 
percolated  from  the  horse  manure.    As  a  result  of  this 


investigation,  the  .sand  had  to  be  taken  away  from  the 
site  of  the  work,  the  old  concrete  thrown  out,  form- 
rebuilt,  new  sand  purcha.sed,  and  the  work  reconstruct- 
ed. All  this  delayed  the  work,  cost  money  for  mater- 
ial and  labor  to  replace  that  wasted,  and  inconveniem- 
ed  the  f)wners.  A  sensible  programme  of  testing  would 
have  prevented  any  of  this  trouble. 

I  would  venture  to  say  that  three-quarters  of  the 
failures  in  concrete  are  due  to  poor  sand.  In  spite  "f 
this  some  engineers  will  not  hesitate  to  state  that  it  i> 
unnecessary  to  have  sand  tested. 

As  far  as  stone  is  concerned,  the  same  argument 
holds  as  in  the  case  of  sand.  In  order  to  regulate  the 
mixing  of  concrete,  the  voids  must  be  determined,  and 
in  order  to  get  gvxxl  results,  the  stone  must  be  clean, 
strong,  well  shaped,  and  well  graded. 

Extent  of  Inspection 

it  might  well  be  stated  that  the  best  argument  for 
the  general  insi)ection  and  testing  of  all  building  and 
structural  materials  is  that  every  large  corporation 
such  as  the  Canadian  Pacific,  the  Grand  Trunk,  the 
Canadian  National  Railways,  the  Montreal  Tramway-, 
the  Montreal  Light,  Heat  and  Power  Company,  the 
Harbor  Commissioners  of  Montreal,  Toronto,  Hamil- 
ton, London,  Peterborough,  the  departments  of  the 
government,  provinces,  states,  the  counties  and  muni- 
cipalities that  are  at  all  ])rogressive,  and  large  private 
concerns  too  numerous  to  mention,  all  have  their  ma- 
terials thoroughly  tested  before  using.  The  sooner 
other  engineers  and  architects  make  up  their  minds  to 
have  testing  and  construction  supervised  by  exper- 
ienced men,  the  .sooner  eyesores,  failures  and  constant 
re])airs  t(^  concrete  work  will  stop. 

Is  it  through  selfishness?  I  happened  to  interview 
the  city  engineer  of  one  of  the  larger  cities  of  Canada 
on  the  subject  of  supervising  concrete  construction 
and  the  testing  of  materials  for  same.  After  a  long 
conversation,  he  agreed  that  the  construction  mater- 
ials .should  be  tested,  hut  turned  around  and  .said : 
"Where  do  we  come  in.  The  testing  concern  will  be 
the  ])arty  doing  the  work,  and  getting  the  credit.  The 
municipal  council  will  say,  'These  engineers  of  ours 
are  no  use  if  they  must  get  their  materials  tested  and 
work  su|)ervised.'  If  we  were  to  do  that,  we  might  find 
ourselves  out  of  a  job." 

A  Series  of  Troubles 

Whether  it  is  the  effect  of  the  above  jxilicy  or  not 
it  is  hard  to  .say,  but  this  particular  city  has  had  con- 
stant trouble  and  very  heavy  expenditures  for  replac- 
ing defective  work  which  expenditure  has,  of  course, 
fallen  u])on  the  taxpayer.  They  erected  a  fat  stock 
show  building,  and  the  whole  thing  collapsed.  Their 
water  main  cracked  and,  as  it  was  a  suction  system, 
sewage,  polluted  water,  and  so  forth,  was  sucked  into 
the  mains  and  contaminated  the  drinking  water.  This 
caused  a  typhoid  fever  epidemic  that  carried  off  almost 
a  thousand  people,  and  forced  the  city  to  open  emer- 
gency hospitals  that  it  had  to  furnish  and  provide  with 
doctors,  nurses  and  orderlies.  The  boiler  in  one  of 
their  municipal  buildings  exploded,  killing  one  man, 
injuring  others,  and  wrecking  the  building.  A  ]>ave- 
ment  about  twenty-five  city  blocks  in  length  took  on 
the  form  of  a  corrugated  road,  and  had  to  be  relaid  a 
few  years  after  it  was  first  put  down. 

It  goes  without  .saying  that  all  this  trouble  cost  the 
city  many  thousands  of  dollars,  which  expense  might,  _h 
and  very  likely  would  have  been  avoided  had  all  thtf 
materials  used  in  these  constructions  been  tested  airti 
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[the  work  supervised  by  some  one  particularly  familiar 

[with  each  type  of  construction.     Any  possible  loss  of 

[prestige  to  any  engineer  or  architect  through  the  em- 

iployment  of  outside  specialized  inspection  and  testing 

'service  could  not  conceivably  injure  him  as  much  as 

one  such  failure  as  we  have  mentioned.     In  fact,  after 

the  failure,  some  one  will   ask  why  he  did   not  have 

knowledge  enough  to  understand  that  he  needed  such 

specialized  service. 

Misplaced  Economy 

Is  it  through  an  economical  point  of  view?  With 
some  engineers  and  architects  it  is.  A  good  many  of 
them  will  say  that  this  or  that  work  is  not  of  suffiicient 
importance,  or  will  not  be  seen,  and  that  the  spending 
of  money  on  tests  is  a  waste.  This  is  very  unwise 
economy,  in  fact,  not  economy  at  all.  It  is  a  case  of 
saving  the  pennies  to  throw  away  the  dollars,  for  when 


the  construction  materials  are  tested  and  accepted  by 
specialists,  and  the  work  supervised  by  them,  the  en- 
gineer or  architect  is  practically  relieved  of  all  respon- 
sibility except  that  of  having  selected  competent  spec- 
ialists to  do  the  work.  Besides,  if  his  plan  and  speci- 
fications are  correct,  he  is  sure  there  will  be  no  unwar- 
ranted expense  for  repairs,  and  the  structure  will  be 
there  to  stay  as  a  monument  to  his  name  and  a  founda- 
tion for  his  future  reputation  in  the  engineering  jjro- 
fession. 

The  engineers  and  architects  who  are  foremost  in 
their  profession  would  not  consider  for  a  moment  the 
proposition  to  have  their  plans  and  specifications  car- 
ried out  without  full  inspection  and  testing  as  the  work 
progressed.  Therefore,  why  should  men  who  have  not 
yet  reached  the  pinnacle  of  professional  success  risk 
failures  that  might  forever  preclude  their  attaining  it? 


Methods  of  Financing  Highway  Improvements 

Eight    Distinct    Sources    of    Revenue — Motor   Fees    for 
Maintenance — Toll  System  Applicable  in  Certain  Gases 

By  J.  E.  Pennybacker* -^— — ^— ^— 
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HERE   are   eight  distinct   sources   of  road   rev- 
enues.    These  are:   (1)  personal  taxes  jjaid  in 
labor  and  by  an  arbitrary  annual  fee  known  as 
a  poll  tax;  (2)  direct  property  taxes;  (3)  pro- 
ceeds  of   registration   and   license   fees   on    motor   ve- 
hicles;  (4)   direct  appropriations  from   general   treas- 
uries;  (5)  special  assessments  on  property  in  road   im- 
provement districts  and  against  property  abutting  and 
ontiguous  to  a  designated  road ;   (6)   sale  of  bonds ; 
(7)   appropriation   by   the   National   government;    (8) 
fcollection  of  tolls,  and  (9)  miscellaneous  sources,  such 
as,  sales  of  lands,  profits  from  state  industries,  taxes 
on  corporations,  sale  of  permits,  etc. 

It  may  appear  from  the  foregoing  that  the  public 
road  reaches  all  of  the  possible  sources  of  taxation  and 
theoretically  this  is  true,  but  practically  the  general 
trend  of  road  finance  is  toward  a  reliance  upon  dierct 
property  taxes,  motor  vehicles  recenues,  sale  of  bonds, 
and  Federal  appropriations.  The  other  sources  are  in- 
cidental and  quite  local  in  their  application. 

Statute  Labor  Suitable  Under  Certain  Condition 

The  labor  tax  has  been  ridiculed  and  condemned  at 
every  good  roads  meeting  during  the  past  decade.  It 
is  unquestionably  an  inefficient  and  wasteful  method, 
both  of  paying  taxes  and  building  and  repairing  the 
road,  but  it  is  probably  the  lesser  of  evils  in  localities 
where  a  large  proportion  of  the  population  holds  little 
or  no  property,  is  thoroughly  accustomed  to  manual 
labor  as  tenants  of  farms  and  plantations,  and  can 
only  be  reached  effectively  for  the  performance  of  civic 
duties  through  the  imposition  of  a  tax  upon  their  man- 
ual rather  than  financial  capacity.  I  should  consider, 
therefore,  that  it  might  be  desirable  to  consider  the  re- 

Stention  of  some  form  of  statute  labor  tax  where  the 
local  conditions  are  such  as  I  have  described. 

The  direct  property  tax  for  road  purposes  probab- 
ly will  always  be  necessary  both  as  a  .source  of  rev- 
enue and  as  a  means  of  reaching  all  beneficiaries  of 
road  improvement,  but  many  reforms  and  improve- 
ments are  necessary  before  this  method  of  finance  can 
I  be  held  to  really  serve  its  purpose  equitably.  It  is  well 
"ISnreau    of    Public    Roads,    Departniei:t    of    AKiicnlture. 


known  that  the  ratio  of  taxable  to  actual  value  varies 
not  only  among  the  states  and  provinces  in  a  wide  de- 
gree but  in  many  of  the  states  there  is  a  wide  variation 
among  the  several  counties.  Manifestly,  if  a  state  or 
provincial  tax  be  levied  for  road  purposes  and  the 
property  in  one  county  is  assessed  at  40  per  cent,  of 
its  actual  value,  while  the  property  in  another  county 
is  assessed  at  60  per  cent,  of  its  actual  value,  there  is 
immediately  an  unjust  discrimination  against  the  lat- 
ter county.  The  practice  of  equalizing  assessments 
by  boards  of  equalization  should  be  vigorously  urged 
in  connection  with  the  levying  of  taxes  for  road  pur- 
poses. 

Adjusting   Direct  Taxation   Equitably 

In  some  of  the  states,  cities  are  not  taxed  for 
county  purposes  and  consequently  heavy  automobile 
trafific  from  cities  exerts  a  destructive  influence  upon 
country  highways  without  any  corresponding  return 
in  the  form  of  taxes.  The  remedy  is  either  to  make  the 
cities  taxable  by  counties  for  road  purposes  or  to  in- 
clude practically  all  of  the  heavily  travelled  highways 
in  the  state  or  provincial  system  and  reach  the  cities 
by  the  direct  state  tax.  It  would  seem  to  be  fundamen- 
tally necessary  that  roads  .be  classified  and  segregated 
into  distinct  .systems  as  a  condition  precedent  to  the 
establishment  of  direct  property  taxes.  Probably  .some 
budget  plan  could  be  worked  out  in  which  the  require- 
ments of  the  state,  county  and  township  highway  sys- 
tems respectively  could  be  ascertained,  and  the  total 
tax  rate  then  adjusted  so  as  to  yield  amounts  propor- 
tionate to  such  findings.  The  net  outcome  would  be 
that  the  man  who  lived  on  a  state  road  would  pay  the 
heaviest  tax,  the  man  who  lived  on  the  county  road 
the  next  heaviest,  and  the  man  who  lived  on  the  town- 
ship road  the  lightest  tax,  but  each  instead  of  pajnng 
three  distinct  taxes  would  pay  one. 

For  the  reason  that  it  is  easier  to  convince  the  pub- 
lic of  the  necessity  of  building  a  good  road  than  it  is 
to  convince  them  of  the  nece.s-sity  of  keeping  it  up,  I 
would  advocate  dependence  upon  the  direct  property 
tax  as  far  as  possible  for  the  construction  of  state  or 
provincial  roads  and  for  meeting  interest  and  retire- 
ment requirements  on  state  bond  issues,  thus  leaving 
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to  motor  vehicle  fees  the  burden  of  first  supporting 
state  highway  organizations  and  maintaining  the  roads, 
and  applying  only  the  surplus  from  such  revenues  to 
the  construction  of  roads  and  the  payments  of  prin- 
cipal and  interest  of  bonds.  For  county  and  township 
roads,  it  will  continue  to  be  desirable  and  necessary  to 
levy  the  direct  property  tax  for  practically  all  high- 
way purposes,  less  such  amounts  as  may  be  granted 
by  the  federal  government  and  the  states  or  provinces 
as  aid. 

Motor  Fees  for  Maintenance 

Proceeds  of  motor  vehicle  registrations  and  licenses 
have  increased  enormously  during  the  .past  few  years. 

As  suggested  in  the  preceding  paragraph,  this 
revenue  should  first  be  applied  to  the  support  of  state 
highway  departments  and  to  the  maintenance  of  state 
highways  for  the  reason  that  the  revenues  are  regu- 
larly available  without  the  irritation  to  the  taxpayer 
which  comes  from  levying  a  direct  tax  each  year.  In 
other  words,  having  secured  a  good  road,  the  average 
taxpayer  is  apt  to  consider  the  road  as  a  permanent  in- 
stitution, and  to  resent  the  necessity  of  continuing  to 
tax  himself  to  keep  it  up,  whereas,  he  is  not  so  likely 
to  oppose  spending  the  generous  motor  vehicle  rev- 
enues for  this  purpose.  I  believe,  therefore,  that  it  is 
a  mistaken  zeal  which  seeks  to  tie  up  motor  vehicle 
revenues  for  the  payment  of  interest  and  retirement  of 
bond  issues,  thus  leaving  to  the  tender  mercies  of  the 
taxpayer  the  roads  built  at  great  expense  and  for 
which  debt  has  been  incurred. 

Questions  as  to  the  ba.sis  of  levying  the  fees  on 
motor  vehicles  are  interwoven  in  a  very  intricate  man- 
ner with  questions  of  regulation  looking  to  the  protec- 
tion of  the  highway  so  that  the  matter  is  not  purely  one 
of  revenue.  Thus  far  the  tendency  seems  to  be  quite 
general  to  base  the  tax  on  the  ordinary  motor  vehicle 
on  horse-power  at  rates  now  generally  regarded  as 
equitable  at  anywhere  between  40  cents  and  $1.00  per 
horse-power.  Motor  trucks  on  the  other  hand,  are 
more  generally  taxed  on  a  weight  basis.  It  would 
seem  that  there  has  been  too  much  of  a  tendency  on 
the  part  of  each  state  to  follow  precedent.  There  ought 
to  be  good  possibilities  for  the  working  out  of  an  effic- 
ient and  equitable  basis  of  motor  vehicle  taxation 
through  joint  action  of  the  best  informed  men  in  those 
state  highway  departments  which  have  had  most  in- 
timate contact  with  this  problem.  The  findings  of 
such  a  committee  would  be  exceptionally  helpful  to  all 
of  the  states. 

Direct  Appropriations  and  Special  Assessments 

Direct  appropriations  from  general  revenues  are 
practicable  in  large  and  wealthy  states  or  provinces 
and  municipalities,  but  in  view  of  the  urgent  necessity 
of  carrying  on  highway  construction  and  maintenance 
according  to  a  comprehensive  system  and  over  a  per- 
iod of  years,  the  dependence  upon  annual  appropria- 
tions is  too  precarious  to  permit  dependence  upon  this 
plan  except  for  special  and  temporary  purposes. 

Special  assessments  in  road  improvement  districts 
is  a  method  of  finance  sometimes  followed,  and  prac- 
tically means  the  formation  of  a  corporation  of  land- 
owners who  voluntarily  bring  upon  themselves  taxa- 
tion for  the  purpose  of  improving  their  property  by 
means  of  better  hihgways.  This  method  has  proven 
successful  in  obtaining  improved  roads  which  could 
probably  not  be  obtained  through  dependence  upon 
popular  vote.    It  localizes  the  burden,  however,  and  is 


not  equitable  unless  the  road  is  of  purely  local  import- 
ance. Any  road  used  by  traffic  outside  of  the  improve- 
ment district  should  have  a  wider  field  of  taxation. 

Bond  issues  for  highway  improvement  are  becom- 
ing popular  at  a  rate  which  is  not  altogether  reassur- 
ing. Certain  fundamental  questions,  such  as,  the 
length  of  term  of  the  bonds,  their  payment  on  a  serial 
rather  than  a  sinking  fund  basis,  the  rate  of  interest, 
the  determination  of  the  roads  to  be  improved,  the 
solving  of  the  difficult  problems  of  type  and  dimensions 
of  roads,  should  be  worked  out  ahead  of  the  sale  of 
bonds  so  that  these  vast  outlays  may  not  produce  such 
niggardly  results  as  to  cause  a  re-action. 

Toll  System  Has  Certain  Application 

The  collection  of  tolls,  while  generally  tabooed  by 
intelligent  public  sentiment,  may  yet  assume  a  posi- 
tion of  real  importance  in  the  financing  of  road  work. 
In  the  old  days  objection  was  made  to  tolls  because 
they  were  usually  collected  by  private  companies  on 
public  rights  of-way,  because  the  cost  of  collection  was 
out  of  all  proportion  to  the  amount  of  revenue  derived, 
and  because  it  was  impossible  to  prevent  gross  dis- 
honesty. It  is  possible  to  meet  these  faults  by  having 
the  toll  collected  by  the  state  or  province  and  not  by 
private  companies.  Traffic  has  become  so  enormous 
as  compared  with  the  old  days  and  automatic  devices 
for  collecting  and  recording  collections  have  been  so 
highly  developed  as  to  make  it  possible  to  collect  tolls 
at  the  cost  of  a  small  percentage  of  the  total  collec- 
tions. The  destruction  to  the  roads  of  one  tax  jurisdic- 
tion by  traffic  coming  from  other  tax  jurisdictions  nat- 
urally directs  attention  to  the  toll  system  as  one  means 
of  meeting  this  condition.  The  toll  .system  is  distaste- 
ful and  inconvenient  to  the  road  user  and  may  be  made 
unduly  expensive,  but  on  the  general  theory  that  pay- 
ment should  be  made  for  service  rendered,  it  would 
hardly  seem  that  the  road  user  could  legitimately  ob- 
ject to  paying  for  the  benefit  of  using  a  good  road.  I 
am  not  prepared  to  advocate  the  toll  system,  but  I  con- 
sider that  it  should  not  be  dismissed  lightly  as  a  relic 
of  the  barbarous  ages. 

Finally,  the  aid  granted  by  the  federal  government 
has  become  of  considerable  magnitude.  At  present  it 
is  left  to  the  state  highway  departments  in  the  first 
instance  to  determine  where  the  federal  aid  is  to  be  ex- 
pended. It  would  certainly  seem  that  the  national 
government  should  concern  itself  with  those  roads 
which  are  of  national  importance  and  in  line  with  this 
conclusion,  the  granting  of  federal  aid  should  be  re- 
stricted to  a  national  .system,  or  at  least  to  tho.se  roads 
which  are  interstate  in  character.  If  this  be  done,  it 
will  be  one  more  step  in  the  logical  development  of  the 
principle  of  apportioning  burdens  to  each  unit  of  gov- 
ernment according  to  the  benefits  derived. 


The  Williams  and  Wil.son  office  and  warehouse 
building  described  in  the  Contract  Record  of  April  9. 
page  335,  is  equipped  with  .steel  sash.  These  were  sup- 
plied by  the  Trussed  Concrete  Steel  Co.  of  Canada. 
Ltd..  Walkerville,  Ont. 


Mussens,  Ltd.,  Montreal,  have  been  awarded  by 
the  city  of  Montreal,  a  contract  for  an  Elgin  combined 
street  sprinkler,  sweeper  and  collector,  for  $8,100. 
and  an  auto  sweeper,  for  $4,900,  on  the  understanding 
that  if  the  city  decides  to  purchase  six  other  machines 
from  the  firm,  the  price  will  be  $100  less  per  machine. 
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[Being  a  Small  Contractor  and 
Making  It  Pay 

HE  problems  of  the  small  contractor — what  are 
they?    "Concrete"  gives  over  a  page  or  two  to 
one  great  problem  of  the  smallest  contractor, 
that  is  money-making.    Many  a  small  contract- 
r  can  do  a  good  job  but  cannot  make  money,  but  per- 
haps this  article,  written  by  a  small  contractor,  will 
offer  sugegstions  along  this  line. 

There  is  a  whole  army  of  us,  what  I  call  "gunny- 
sack  contractors" — intelligent  in  our  way,  but  with  no 
technical  knowledge.  We  take  sub-contracts  and  small 
work,  such  as  lawns,  curbs,  small  retaining  walls,  steps 
and  such. 

Few  of  us  make  any  money,  or  save  any.  We  don't 
as  a  rule,  use  business  methods  in  keeping  account  of 
just  how  we  come  out.  We  figure  on  jobs  of  from  $100 
to  $500,  and  we  don't  think  in  terms  of  the  little  items 
that  make  up  these  amounts. 

The  little  things  that  are  neglected  catch  up  with 
us,  and  generally,  in  the  fall,  we  owe  the  material  man. 
If  we  could  learn  to  figure  right,  we'd  make  some 
money.  As  a  rule  we  are  the  most  practical  and  the 
most  mechanical  minded  people  in  the  business. 

I  have  been  in  this  game  16  year.s — all  over  the 
United  States  and  other  places.  I  have  always  been 
honest  and  paid  my  bills — but  some  of  them  were  past 
due.  Three  years  ago  I  learned  how  to  make  money, 
and  I  have  been  making  it  ever  since.  I  have  made 
enough  so  that  next  year  I  expect  to  retire  on  a  section 
and  a  half  of  land.  I  did  it  by  learning  how  to  keep 
ooks.  Now,  all  the  bookkeeping  I  do  is  on  little 
•in.  X  5-in.  ledger  cards,  and  I  have  a  card  for  each 
ob.     Here  is  the  Jones  job,  for  instance : 


Jones  Job. — 1,300  sq.  ft.  floor,  15c — $180.00. 

Wednesday 

Oct.  13,     Labor,  5  men,  8  hours,  62i4c $  26.70 

Cement,  70  sacks,  85c 59.50 

Gravel,  20  yds.,  $1.50 30.00 

Sand,  3  yds.,  $3.00 9.00 

Mixer 5.00 

Dray 2.50 

$132.70 
Jverliead 5,63 

$138.33 


When  the  card  is  first  made  for  each  job  I  simply 
t  in  the  name  of  the  person  for  whom  the  work  is 
one,  and  the  unit  prices,  everything  being  worked  out 
n  the  basis  of  experience  at  so   much   per   running 
ot,  or  so  much  per  square  foot.     Then  when  the  job 
s  done,  if  a  little  job,  on  each  night  I  take  out  the  card, 
]jut  down  the  items  of  cost  as  they  have  actually  work- 
ed out,  and  make  up  my  totals.    When  I  make  a  profit, 
I  put  down  the  profit  in  red  ink — red  being  a  celebrat- 
ing color — but  if  there  is  a  loss  on  the  job  any  old  ink 
will  do. 

Not  an  Office  System 
After  a  while  you  get  interested  in  this  bookeeping 
job  as  a  sort  of  a  pastime.  It's  a  good  deal  more  fun 
than  a  set  of  books  that  a  man  would  have  to  keep  in 
an  office — and  the  busy  small  contractor  is  too  busy 
to  have  an  office  to  spend  any  time  in. 

The  thing  a  contractor  is  most  apt  to  forget  is  to 
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charge  up  something  for  the  use  of  his  equipment — if 
I  pay  $600  for  a  mixer  and  don't  have  $600  laid  away 
when  it  is  worn  out,  then  I  have  lost  money  on  several 
jobs  where  perhaps  I  thought  I  had  a  profit.  I  figure 
that  about  30  per  cent,  of  the  money  that  I  invest  in 
equipment  goes  in  wear  and  tear.  This  has  got  to  be 
provided  for  on  every  job.  Of  course,  an  accountant 
could  devise  a  fine  system,  but  it  would  take  a  book- 
keeper to  run  it,  and  that's  the  reason  my  simpler  meth- 
od is  better. 

That  item  of  drayage  on  my  bookkeeping  card  is 
charged  up  because  I  have  a  truck  which  moves  me  and 
the  crew  from  one  job  to  another  and  keeps  things 
picked  up.  I  charge  that  item  to  the  use  of  the  dray, 
just  the  same  as  though  I  had  to  pay  a  drayage  com- 
pany to  do  the  work,  and  the  money  that  comes  from 
this  is  put  a,side  for  repairs — a  sinking  fund  for  a  new 
dray.  On  a  small  job,  where  a  little  mixer  is  used,  I 
charge  only  $2.50  for  the  use  of  the  mixer.  I  have 
three  mixers,  and  if  I  use  the  big  mixer  I  charge  $6.00. 

Of  course,  a  lot  of  people  figure  that  being  a  small 
contractor  is  only  a  step  to  being  a  big  contractor,  but 
I'd  rather  be  a  small  contractor.  A  small  contractor 
can  make  a  lot  of  money  if  he  figures  right  and  is  a 
good  manager  and  has  some  energy. 

If  I  should  tell  you  of  bringing  out  a  season's  busi- 
ness of  $38,000  gross,  and  making  a  net  profit  of  $9,- 
000,  you  would  thing  either  that  I  got  exceptionally 
big  prices,  or  that  I  was  handing  out  some  bunk.  I 
did  it  last  year,  in  1918.  I  did  102  jobs  that  would 
average  around  $400  each.  I  have  been  very  careful 
since  I  learned  this  bookkeeping  game,  on  the  little 
3x5  cards,  to  separate  each  kind  of  work,  such  as 
basement  floors,  walls,  sidewalks,  or  whatever  I  do  on 
a  particular  job,  into  separate  items,  and  make  figures 
separately.  I  figure  on  the  basis  of  what  can  be  clean- 
ed up  in  a  day,  and  how  many  men  it  will  take  to  do  it, 
and  I  soon  figure  how  I  can  get  the  most  money  out 
of  a  job,  always  working  on  the  unit  basis  of  .so  much 
per  foot. 

I  don't  employ  a  finisher,  which  is  my  chief  item 
of  saving.  This  work  I  do  myself.  I  have  done  it  for 
16  years,  which,  as  you  know,  is  a  long  while  in  the 
cement  business.  I  try  to  arrange  always  to  get  the 
top  on  so  I  can  finish  it  in  the  evening  after  the  rest 
of  the  crew  is  through,  and  the  way  I  work  a  finisher's 
time  is  worth  $9  or  $10  a  day. 

In  order  to  handle  work  this  way,  I  keep  a  good 
man  ahead  of  me,  getting  the  jobs  ready,  so  that  when 
I  move  up  and  tune  up  the  mixer,  I  slam  in  the  mud. 

Money  for  Cement,  Instead  of  Railroad  Fare  to  Escape 

I  never  cut  material— that's  the  most  expensive 
thing  there  is.  No  use  stealing  cement  from  the  man 
you  get  the  work  from  to  give  the  money  to  the  rail- 
roads to  keep  you  away  from  your  bad  jobs. 

I  have  one  way  of  figuring,  and  all  my  customers 
get  that  way.  Some  people  just  tell  me  to  do  the  work 
and  get  the  price  afterwards.  They  get  just  the  same 
price  as  though  I  had  given  the  figure  in  advance.  A 
general  contractor  will  usually  give  me  a  shade  the 
best  of  my  competitor  in  figures.  If  a  fellow  can  once 
establish  his  honesty,  it  is  the  greatest  asset  he  can 
have.    But  now  to  get  down  to  cases. 

There  is  the  job  done  for  Mrs.  Adam  Saver.  This 
is  an  actual  job,  even  if  the  name  is  a  fake,  but  an  ex- 
ceptional job  in  the  fact  that  the  profit  on  it  was  bigger 
than  ordinary.  The  figures  and  all  the  bookeeping  on 
this  job  are  shown  on  the  card. 

When  I  take  a  job  like  that  I  set  down  a  figure  that 
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will  let  me  get  just  so  much  out  of  it  in  dollars  and 
cents  in  conjunction  with  good  work.  The  overhead 
item  covers  wear  and  tear  on  forms,  nails,  and  small 
tools.  It's  the  little  things  that  contractors  overlook 
that  eat  up  the  ])rofits  that  they  think  they  are  mak- 
ing. 

They  deal  in  round  sums,  when  they  make  the  bids, 
and  they  .somehow  can't  think  in  the  little  items  that 
make  up  those  sums.  After  all,  it's  the  little  sums  that 
make  up  the  hank  accoiuit. 

If  the  little  sums  aren't  watched  and  set  down  on 
paper  at  the  time,  they  get  away  and  at  last  they  crowd 
a  man  right  out  of  business. 

Of  course,  a  man  who  works  on  the  job  all  day  and 
hasn't  any  office  is  apt  to  let  the  bookkeeping  go  and 
forget  to  record  the  little  items;  when  he  comes  home 
at  night  he  is  tired  and  leaves  his  brxjkkeeping  till  some 
other  time. 

My  work  mostly  consists  of  house  foundations, 
floors,  walls  and  steps — in  other  words,  fixing  up  dwel- 
lings. 1  try  to  push  off  the  city  contracts — in  fact,  all 
public  lettings,  on  to  my  competitors.  That  sounds 
funny,  but  1  have  tried  it  from  all  angles,  and  1  think 
1  know  where  the  sure  money  is. 

I  guarantee  my  work  not  to  crack.  I  laid  seven 
miles  of  sidewalk' and  offered  $100.  two  years  after- 
wards, to  anyone  who  could  pick  out  a  cracked  stone. 
That  was  a  good  ad — but  I  played  safe  when  I  did 
the  job  in  the  fir.st  place.  But,  of  course,  there  are  a 
lot  of  us  gunny  sack  contractors  who  can  do  good 
work — the  trouble  is  we  can't  figure  it  right. 

Another  thing  is  to  keep  busy — keep  things  hum- 
ming on  schedule.  The  way  I  keep  this  small  work 
going  fast  is  to  keep  a  good  foreman  ahead  of  the  con- 
creting crew,  and  give  this  foreman  all  the  help  he 
needs.  He  gets  ready,  even  to  laying  the  planks  for 
the  runways.  When  I  come  up  with  the  machine  I 
put  the  concrete  in  without  any  delay.  F.ach  man 
knows  his  own  work.  In.stead  of  trying  to  be  a  big 
contractor  with  several  .superintendents  and  foremen 
and  running  a  number  of  jobs,  and  .spending  most  of 
my  time  at  contract  letting,  I  can  make  more  money 
the  other  way;  but  there  is  no  use  in  bringing  your 
mixer  on  the  job  and  let  it  stand  while  you  get  ready 
to  use  it — that's  why  I  send  the  foreman  ahead.  As 
far  as  the  finishing  is  concerned,  that  is  the  easiest 
part,  as  I  can  finish  1,000  ft.  of  floor  in  a  few  hours- 
say  two  hours  and  a  half — and  I  generally  arrange  to 
do  that  after  five  o'clock. 

By  doing  this  work  myself,  instead  of  running  more 
than  one  crew,  I  can  keep  in  close  touch.  If  I  try  to 
expand  my  business  into  a  new  field  of  work  and  be  a 
big  contractor,  I  would  have  to  take  big  work,  go  to 
public  lettings,  and  generally  waste  time  that  is  worth 
at  least  $30  a  day  to  me. 

Takes  Only  Such  Work  as  he  Himself  Can  Help  With 
and   Look   After 

But  I  have  tried  it.  I  took  a  job  of  60,000  feet  of 
sidewalk  in  a  nearby  town-;  sent  a  man — who  had 
worked  for  me  two  years  and  was  a  good  man — out  to 
look  after  it.  He  came  out  that  fall  with  a  "break 
even" — nothing  to  pay  me  for  my  time  or  mixer,  tools, 
or  anything — just  broke  even  on  the  actual  work.  I 
let  him  go  this  year  and  I  went  back  and  finished  18,- 
000  feet  of  that  job,  in  the  face  of  a  30  per  cent,  increase 
in  prices,  and  came  out  with  $710  of  a  clear  profit,  not 
counting  my  own  time.  So  you  see  there  is  a  difference 
in  management. 


Mason  Contractors'  Association    Will   Meet 

The  Mason  Contractors'  Association  of  the  United 
States  and  Canada  has  arranged  for  a  conference  to 
be  held  in  Indianapolis,  Ind.,  on  May  6  and  7.  At 
this  meeting  the  question  of  a  standard  agreement 
between  the  bricklayers  and  the  contractors  in  Ixitli 
countries  is  to  be  brought  up,  and  a  plan  of  payment 
for  estimating  is  also  to  be  discussed.  Two  Canadian 
representatives  will  attend  the  conference — Mr.  H  . 
Elgie,  of  Toronto,  and  Mr.  Harry  Hayman,  of  Lon- 
don. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coait 


The  Bricklayers',  Ma.sons'  and  Pla.sterers'  Local  Union,  in 
Frcdericton,  N.  B..  is  demanding  an  eight-hour  day  with  TOc 
an  hour  wages.  The  present  rate  for  the  nine-hour  day  is  60c 

The  Carpenters'  Union  in  Hamilton,  Ont.,  is  asking  a  4(i 
hour  week  with  75  cents  an  hour  wages,  effective  May  1st. 
.^t  present  they  receive  00  cents  and  work  44  hours  per  week 

The  men  of  the  Painters'  and  Decorators'  Union  in  To 
ronto  have  gone  out  on  strike.     They  are  demanding  65c  an 
hour  wages.     .\t  present  the  rate  of  pay  is  .Ij  cents  and  50 
cents. 

The  special  housing  committee  in  Hamilton,  Ont.,  recom- 
mends that  a  survey  be  made  of  the  north  end  of  the  city  for 
the  purpose  of  finding  out  what  sites  are  available  for  work- 
ingmen's  houses. 

The  Toronto  Carpenters'  Union  is  demanding  75  ccnt> 
an  hour  and  a  40-hour,  five-day  week,  effective  on  June  Isi. 
.\t  present  the  carpenters  are  receiving  05  cents  an  hour  and 
work  44  hours  per  week. 

There  is  considerable  uneasiness  in  the  building  and  al 
lied  trades  in  Halifax,  N.  S.,  and  it  is  feared  that  there  will  be- 
a  strike  after  May  1st.    The  men  are  asking  that  their  wages 
be  increased  to  75  cents  an  hour.     .\n  eight-hour  day  is  also 
being  demanded. 

Negotiations  have  been  completed  whereby  Hyatt  Steel 
Products.  Limited,  of  Granville  Island.  Vancouver,  takes 
over  Canadian  Metals,  Limited.  Tudhope  Electric  Metals. 
Limited,  and  the  Steel  Rolling  Mills  at  Port  Moody.  Under 
this  amalgamation,  the  new  concern  becomes  one  of  the 
largest  iron  and  steel  industries  in  Western  Canada.  It  is 
proposed  to  engage  in  the  manufacture  of  steel,  operating  a 
3-phase.  electric-arc,  6-ton  furnace,  of  1,500  k.w  capacity. 
The  ingots  will  be  produced  at  the  Tudhope  plant  on  False 
Creek,  where  successful  tests  have  been  made,  and  will  be 
rolled  at  the  Port  Moody  mills.  The  company  will  also  con- 
tinue the  productfon  of  babbitt,  solder  and  type  metals. 

It  is  now  stated  that  plans  for  the  tunnel  under  the  Eng- 
lish Channel  between  France  and  England  are  so  far  ad- 
vanced that  the  work  of  construction  may  be  started  at  once. 
The  cost  is  estimated  at  a  billion  dollars  or  more.  The  tun- 
nel will  be  32  miles  long,  more  than  21  miles  of  that  distance 
being  under  the  sea.  The  entrance  to'  the  tunnel  will  be 
northwest  of  Dover,  some  miles  from  the  coast  because  of 
the  huge  cliffs  between  Folkestone  and  Dover.  Two  tubes 
each  18  ft.  in  diameter  are  to  be  sunk,  with  cross  galleries 
every  200  yards.  The  deepest  water  along  the  route  is  180 
ft.  and  it  is  proposed  to  go  deep  enough  to  have  a  cover  of 
the  chalk  sea  bottom  100  ft.  thick  between  the  top  of  the  tun- 
nel and   the  bottom  of  the   channel.     The   first   layer   under 
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lie  channel  is  white  chalk.  Below  this  is  200  ft.  of  gray  chalk 
Bid  through  this  the  boring  will  be  made.  Besides  the  main 
facks,  the  tunnel  will  carry  telephone  and  telegraph  wires 
[id  pneumatic  tubes  for  the  dispatch  of  letters  and  parcels, 
trains  will  be  operated  by  electricity  and  the  time  of  cros- 
ig  the  channel  will  be  45  minutes.  The  trip  from  London 
Paris  will  take  but  six  hours. 

GOOD  ROADS  ACTIVITIES 

Mr,  W.  A.  McLean,  Deputy  Minister  of  Highways  for 
kntario,  addressed  a  meetin.g  of  farmers  of  Peterboro  county 
tcently  regarding  the  advantages  of  adopting  a  county  road 
^stem  under  the  Ontario  Highways  Act.  Peterboro  is  the 
Illy  county  in  the  province  which  has  not  yet  taken  advan- 
kge  of  the  provisions  of  the  Act.  There  are,  however,  a 
iimber  of  municipalities  in  the  county  which  favor  such  ac- 
jn.  North  Monaghan  has  recently  passed  a  resolution  peti- 
jning  the  Ontario  government  to  assume  the  road  from 
Peterboro  to  Port  Hope  as  a  provincial  highway. 

A  delegation  representing  Waterloo  county,  Ont.,  re- 
cently came  before  the  provincial  Minister  of  Public  Works 
and  Highways  petitioning  for  certain  road  undertakings  in 
that  county.-  It  was  suggested  that  a  provincial-county  road 
be  built  from  the  Wentworth  county  line  through  Gait,  Pres- 
ton. Kitchener  and  Waterloo  to  Elmira.  and  that  the  Dun- 
das  and  Waterloo  road  should  be  extended  to  Guelph  through 
Gait  and  Hespeler,  as  a  provincial-county  road.  Failing  the 
construction  of  a  provincial  highway  from  Toronto  through 
Guelph,  Kitchener  and  Stratford,  it  is  petitioned  that  a  pro- 
vincial-county road  should  be  constructed  connecting  Kit- 
chener and  Stratford. 


Trade  Incorporations 

Crowe's  Iron  Works,   Limited,   head  office   Guelph,   Ont., 
flpital  $200,000. 

Stickney  Motors,  Limited,  head  office  Peterborough,  Ont., 
ipital  $1,500,000. 

H.  H.  Symmes  &  Co.,  Ltd.,  head  office  Montreal,  capital 
i25,000.  Authorized  to  carry  on  business  as  builders  and 
contractors. 


Personals 

Mr.  R.  J.  Lecky,  general  contractor,  of  Regina,  has  re- 
opened his  offices  in  that  city,  having  received  his  discharge 
from  the  army. 

Mr.  Joseph  N.  de  Stein  has  joined  the  staff  of  the  Par- 
sons Engineering  Co.,  Regina.  Mr.  de  Stein  was  formerly 
resident  engineer  of  the  G.TP.   Ry.  at  the  same  point. 

Mr.  Ivan  E.  Vallee  has  been  appointed,  by  the  Quebec 
government,  provincial  chief  engineer  and  director  of  rail- 
roads, and  also  engineer  of  the  Quebec  Public  Utilities  Com- 
mission. He  succeeds  his  father,  the  late  Mr.  L.  A.  Vallee, 
in  these  various  capacities. 

Mr.  Robert  McKenzie,  former  building  inspector  for  the 
city  of  Vancouver,  who,  as  mentioned  in  a  previous  issue,  is 
taking  up  construction  work  in  China,  was  made  the  recipient 
of  a  presentation  by  the  Master  Builders'  Association  of.  Van- 
couver, on  the  occasion  of  his  departure. 

I  Major-General  F.   O.   W.   Loomis,   who   has   returned   to 

Canada,  is  a  partner  in  the  contracting  firm  of  D.  G.  Loomis 
&  Sons,  Montreal.  He  has  had  a  distinguished  military 
career,  being  mentioned  six  times  in  dispatches.  Major-Gen- 
ral  Loomis  has  been  awarded  the  C.B.,  C.M.G.,  D.S.O.  and 
lar,  the  Legion  of  Honour  (France),  and  Order  of  Leopold 
(Belgium).    He  was  promoted  to   Brigadier-General   in   1916 

I  and  to  Major-General  in  1918. 
I      Mr.  A.   K.   Grimmer  has  been   appointed   town   engineer 


for  the  development  of  the  town  of  Temiskaming  for  the 
Kipawa  Co.,  Ltd.  Mr.  Grimmer,  it  will  be  recalled,  was  for- 
merly city  engineer  of  Medicine  Hat,  Alta.  Later  he  went 
to  take  up  consulting  work  in  the  Maritime  provinces  and 
located  at  St.  Andrews,  N.  B.  Just  previous  to  accepting  his 
l)resent  position,  he  was  connected  with  the  Bate-McMahon 
Maritime  Co.,  at  Halifax. 

Mr.  Chas.  O.  Stillmau  who,  as  announced  in  our  last 
issue,  succeeds  the  late  Hon,  W,  J,  Hanna  as  president  of  the 
Imperial  Oil  Co,,  has  been  vice-president  of  the  company 
since  1911,  Mr,  Stillman  is  a  native  of  Cleveland,  Ohio,  and 
is  55  years  of  age.  In  his  boyhood  he  entered  the  employ  of 
the  Standard  Oil  Co.  as  an  office  boy,  and  worked  his  way  up 
in  the  firm  till  in  1890  he  was  made  superintendent  of  their 
Buffalo  plant.     In  1897  he  went  to  Sarnia,   Ont.,  as  superin- 


Mr.   C.   O.   Stillman 

tendent  of  the  Bushnell  Co..  Ltd.,  and  while  there  had  full 
charge  of  the  planning  and  construction  of  the  Imperial  Oil 
Company's  plant.  In  1899  he  was  appointed  a  director  and 
superintendent  of  the  Imperial  Oil  Co.,  Ltd.,  of  Sarnia,  being 
promoted  in  1901  to  the  position  of  general  superintendent, 
and  in  1910,  to  assistant  general  manager.  In  1911  he  became 
vice-president,  and  three  years  ago  came  to  Toronto.  Mr. 
Stillman  was  also  elected  president  of  the  Imperial  Pipe  Line 
Co.,  and  president  of  the  Queen  City  Oil  Co.,  in  1914.  He  is 
a  member  of  the  Toronto  Board  of  Trade, 


Obituary 

Lieut,  Frank  W.  Glover,  formerly  municipal  engineer  of 
Murrayville,  B,  C,  died  recently  in  England  following  an 
operation  for  appendicitis. 

Mr,  John  Marr,  who  for  the  past  35  years  has  carried  on 
a  building  and  contracting  business  in  the  west  end  of  To- 
ronto, died  on  April  31st  at  his  home  at  Mount  Dennis,  hav- 
ing reached  the  advanced  age  of  77  years. 


Contracts  Department 

News    of    Special   Interest   to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Alexandria,  Ont. 

Koad  work  will  start  sunn  for  Town 
(dimcil.      Kngiiieer,   Wm.    Kitcliie. 

Barrie,  Ont. 

Work  will  start  soon  for  sewer  on 
Maple  Ave.,  for  Town  Council.  Engi- 
neer,  C.  Tymon. 

Guelph,  Ont. 

Plans  will  be  prepared  for  resurfacing 
|)avements  for  Cfty  Council.  Engineer, 
F.  McArtihur. 

Highgate,  Ont. 

I'lans  will  be  prepared  for  tile  drain- 
age work.  Township  clerk,  N.  Littlc- 
johns. 

Point  Grey,  B.C. 

Municipal  Council  plans  construction 
of  roadway  on  Matthews  Ave.  Engineer, 
VV.  B.  Grieg. 

Ridgetown,  Ont. 

Tenders  received  by  clerk,  Geo.  Mc- 
Donald, until  May  Urd,  for  supplying  ma- 
terial and  constructing  three  concrete 
culverts   for   Township    Council. 

Eherbrooke,  Que. 

lenders  received  by  city  clerk,  E.  G. 
Gatien,  until  noon.  May  12th.  for  exten- 
sive  paving  throughout   the   city. 

St.   Lambert,  Que. 

Tenders  will  be  called  soon  by  sec- 
treas.,  A.  R.  Lafleche,  for  construction 
of  water-bound  macadam  roads  for  City 
Council. 

St.  Romuald,  Que. 

Tenders  will  be  called  soon  by  sec- 
retary, Arthur  Pigeon,  for  construction 
of  water-bound  macadam  roads,  6,060  ft. 
long,  for  County  Council. 

St.  Thomas,  Ont. 

Tenders  received  by  engineer,  M.  Fer- 
guson, until  .5  p.m.,  May  2nd,  for  ap- 
proximately 13,000  square  yards  of  ma- 
cadam road  and  11,000  of  curbs  and 
gutter  for  Town  Council. 

South  Vancouver,  B.C. 

Municipal  Council  plans  road  paving 
and  repairs  on  various  streets,  cost  $91,- 
000.     Sec.-treas.,  W.  T.  Riley. 

Victoria,  B.  C. 

Department  of  Public  Works,  Victoria, 
plans  construction  of  trunk  roads,  cost 
$1,500,000,  throughout  the  Province. 
Minister,   Hon.  J.   H.   King,   Victoria. 

Welland,  Ont. 

Work  will  start  on  road  repairs,  $75,- 
000  to  $100,000,  for  County  Council. 
Superintendent,   W.   W.   Brookfield. 

CONTRACTS  AWARDED 

Montreal,  Que. 

Sewer,    cost    $9,800 — City    Council    has 


awarded    contract    to   J.   Allen    Ilray,    St. 
Dennis  St. 


Railroads,  Bridges  and  Wharves 

Chilliwack,   B.C. 

Work  will  start  soon  for  freight  shl•d^, 
cost  $5,200,  for  C.  N.  Rly.,  Toronto. 
General  manager,  N.  H.  MacLeod,  Win- 
nipeg. 

Lindsay,  Ont. 

Tenders  received  by  county  clerk,  J. 
K.  McXeillie,  Lindsay,  until  5  p.m..  May 
ftth,  for  material  and  building  two 
bridges. 

Ottawa,  Ont. 

Canadian  Govenniicnl  Railways,  Tor- 
onto, plans  erection  of  station.  Secre- 
tary, J.  W.  Pugsley,  Ottawa. 

Three  Rivers,  Que. 

Board  of  Harbor  Commrs.  plans  re- 
pairs to  wharf.  Secretary,  A.  Desilets. 

CONTRACTS  AWARDED 
St.  Andre,  Que. 

$;..j00  bridge  for  Town  Council:  Gen- 
eral contractor.  A.  Doris,  Oka,  Que. 

Toronto,  Ont. 

.iXbutments  and  culverts  for  Canadian 
National  Railways,  27  Wellington  E.: 
General  contractor,  Jas.  Bogue,  220  Dub- 
lin St.,  Peterboro. 

Abutments  and  culverts  for  C.  N. 
Rlys. :  General  contractors,  Pellsworth 
&  Daly,  Cobourg. 

Abutments,  piers  and  culverts  for  C. 
N.  Rlys.:  General  contractors,  Campbell 
&  Long,  C.  P.  R.  Bldg. 


Public  Buildings,  Churches 
and  Schools 

Alexandria,  Ont. 

Tenders  will  be  called  in  May  for 
erection  of  $75,000  hospital  for  Archie 
Chisolm. 

Biggar,  Sask. 

Plans  are  prepared  for  hospital  and 
nurses'  home,  cost  $25,000.  for  Town 
Council.    Clerk,  H.  A.  Crawford. 

Chatham,  N.B. 

R.  C.  Congregation  plans  erection  of 
$80,000  college  to  replace  one  destroyed 
by  fire. 

Dinsmore,  Sask. 

Plans  are  prepared  for  hospital  and 
nurses'  home,  cost  $25,000,  for  Municipal 
Council.     Sec.-treas.,   R.   H.   Popplewell. 

Elora,  Ont. 

By-law  will  be  voted  on  shortly  for 
erection  of  $30,000  school  for  School 
Board.     Secretary,  C.  W.  Stockford. 

Elrose,  Sask. 

Plans    are    prepared    for    hospital    and 


nurses'  home,  cost  $25,000,  for  Municipal 
Council.     Sec.-treas.,  Fred.  Ludlow. 

Georgetown,  Ont. 

Work  will  start  soon  for  church  for 
k.  C.  Congregation.  Architects,  Chap- 
pell  &  Hunter,  Des  Brisay  Bldg.,  Chai- 
lottetown. 

Glenavon,  Sask. 

Plans  will  be  prepared  for  $12,000 
school  for  School  Board.  Prices  wanted 
on  all  materials.     Secretary,  S.  J.  Geor^^e. 

Hamilton,  Ont. 

.St.  Margaret's  .Anglican  Church  pla!i> 
erection  of  church.  Rector,  Rev.  A.  N. 
Barklay,  120  Homewood  Ave. 

Kamsack,  Sask. 

Tenders    will    be    called    May    5th    fir 
erection  of  $7,000  church  for  Presbyterian 
Congregation.    Architect,   Storey   &   \  an 
Egmond.  1013  McCallum  Hill  Bldg.,  Kc 
gina. 

Leamington,  Ont. 

School  Board  plans  erection  of  $25.- 
000   school.     Secretary,  J.   McR.   Selkirk. 

Montreal,   Que. 

Plans  are  in  progress  for  club  houM 
for  Whitlock  Golf  Club.  Architect,  Gc". 
D.  Wood,  Royal  Insurance  Bldg. 

Plans  are  in  progress  for  synagogue 
for  Congregation  B'Nai  Jacob.  Archi- 
tect, C.  Dufort,  195  St.  Catherine  St.  E. 

Ottawa,  Ont. 

Tenders  received  by  deputy  superin- 
tendent, Duncan  C.  Scott,  until  noon. 
May  28th,  for  erection  of  two  schools  at 
Tyendinga  and  Whitefish  Indian  Re- 
serves, for  Department  of  Indian  Affair^. 
<')ttawa. 

Outremont,  Que. 

Plans  are  m  progress  for  presbytery 
for  Parish  of  St.  Madeleine  D'Outre- 
mont.  Architects,  Bigonesse  &  Bigon- 
esse,  60  Notre  Dame  St.  E.,  Montreal, 
will  call  tenders  end  of  May. 

Point  Grey,  B.C. 

Plans  are  in  progress  and  tenders  will 
be  called  soon  by  architect.  R.  P.  S. 
Twizell,  837  Hastings  W.,  Vancouver. 
for  addition  to  school  for  School  Board. 

School  Board  plans  erection  of  two 
$80,000  schools.  Architect,  R.  P.  S. 
Twizell. 

Portage  La  Prairie,  Man. 

Plans  are  in  progress  for  altering  ho- 
tel for  community  building,  cost  $4,000, 
for  Municipal  Council.  Architect,  Frank 
R.  Evans,  Confederation  Life  Bldg., 
Winnipeg. 

St.  Catharines,  Ont. 

Plans  are  prepared  and  tenders  will  be 
called  May  18th,  for  erection  of  two  $6"i.- 
000  schools  for  Public  School  Board.  .'\r- 
chitect,  A.  E.  Nicholson,  46  Queen  St. 

St.  Come,  Que. 

Tenders  will  be  called  when  plans  arc 
completed    for    chaoel    for    Parish    C   n- 
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An  Example  to  Ganadian  Public  Authorities 

A  RESOLUTION  has  been  passed  by  the  To- 
ronto city  council  that  "during  the  period  of 
reconstruction,  no  contract  for  the  construc- 
tion of  any  public  work  on  the  highways,  un- 
dertaken by  the  city,  shall  be  awarded  to  any  persons 
or  companies  that  were  not  bona  fide  residents  or  rate- 
payers— who  are  British  born  or  naturalized  British 
subjects — in  the  Dominion  of  Canada  continuously 
since  1914." 

The  great  majority  of  Canadians,  we  believe,  will 
approve  this  attitude  and  the  example  is  one  that  other 
towns  and  cities  throughout  the  Dominion  should  fol- 
low. It  certainly  seems  that  it  is  incumbent  upon  our 
administrative  authorities,  municipal,  provincial  and 
federal,  and  upon  our  public  institutions,  which  are 
supported  by  our  heavily  burdened  taxpayers,  to  see 
that  when  money  is  to  be  expended  upon  construction 
work,    Canadian    employers    and    Canadian    workmen 


should  reap  the  benefit.   Then  why  confine  it  to  high- 
ways? 


A' 


Gonstruction  Interests  NotI  Represented  on 
Montreal  Housing  Gommittee 

LTHOUGH  the  committee  named  by  the  Ad- 
ministrative Commissioners  of  Montreal  to 
carry  out  the  industrial  housing  scheme  is 
composed  of  men  of  the  highest  standing,  it 
lacks  a  representative  of  the  construction  interests  and 
to  that  extent  is  incomplete.  The  chairman  is  Mr. 
Beaudry-Leman,  general  manager  of  the  Bank  of 
Hochelaga,  and  formerly  in  practice  as  an  electrical 
engineer;  the  other  member.s  are:  Dr.  de  Lotbiniere 
Harwood,  dean  of  the  Laval  medical  faculty,  and  presi- 
dent of  Notre  Dame  Hospital ;  Commander  J.  K.  L. 
Ross;  Chas.  S.  Campbell,  K.  C. ;  and  Alphonse  Ver- 
ville,  city  commiss'ioner.  The  latter  will  represent  the 
labor  interest.  The  commissioners  received  a  large 
number  of  names  and  nominees  of  various  societies, 
and  as  it  was  impossible  for  all  the  interests  to  be  re- 
jjresented  on  the  committee,  the  Commissioners  have 
apparently  gone  outs'ide  the  various  societies  and  se- 
lected independent  men.  The  work  is  voluntary.  The 
committee  will  appoint  a  general  manager,  who  will 
be  responsible  for  all  the  actual  building  operations, 
and  the  committee  will  also  have  power  to  call  in  var- 
ious experts  to  assist  in  settling  details  of  schemes. 


British  Golumbia  Plans  Gomprehensive  Road 
Development 


I 


k 


T  is  probable  that  the  greater  part  of  the  emergen- 
cy vote  of  $1,500,000  passed  at  the  recent  session 
of  the  British  Columbia  legislature  will  be  approp- 
riated for  road  work.  The  general  "Good  Roads" 
])rogramme  was  recently  outlined  by  the  Provincial 
Minister  of  Public  Works.  On  the  mainland  the  policy 
of  improving  trunk  highways  will  be  as  follows :  There 
are  certain  trunk  roads  leading  out  of  Vancouver  and 
New  Westminster  which  are  much  travelled  thorough- 
fares. At  the  present  time  these  being  macadamized 
roads,  it  is  not  possible  to  maintain  them  efficiently, and 
it  is  therefore  proposed  to  devote  an  amount  to  hard- 
surface  some  of  the  more  important  ones,  particularly 
the  Pacific  Highway.  Work  is  also  to  be  undertaken  as 
follows  in  the  various  districts  of  the  province :  Dewd- 
ney  and  Chilliwack  districts — ^work  will  be  confined  to 
the  trunk  roads  and  also  to  the  construction  of  an  in- 
dustrial road  into  the  oil  plant  at  loco.  Yale  district — 
it  is  proposed  to  complete  the  one-mile  road  between 
Merritt  and  Princeton.  Kamloops  district — the  ex- 
penditure will  be  on  the  trunk  roads  known  as  Kam- 
loops-Savona  and  the  Kamloops-Falklands  roads,  gen- 
eral improvement  being  necessary.  North  Okanagan 
district — improvements  will  be  caried  out  on  the  En- 
derby  and  Okanagan  Centre  road  and  also  on  the 
Falkland-Vernon  road.  South  Okanagan — present 
trunk  road  to  be  improved  and  resurfaced  and  the 
curvatures  widened.  Similkameen— similar  work  to  that 
to  be  undertaken  in  South  Okanagan.  Boundary  coun- 
try— trunk  roads  to  be  improved  and  survey  made  to 
connect  up  the  Kootenay  districts ;  if  a  feasible  route 
can  be  obtained  between  Paulson  and  Rossland,  con- 
.struction  will  be  caried  out  during  the  coming  season. 
Trail  and  Nelson  districts? — four  miles  of  road  to  be 
constructed  between  Thrums  and  Brilliant ;  Nelson 
Ymir  road  also  being  given  consideration.  Slocan  dis- 
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tiict — old  roiul  bftwtcn  New  Denver  and  Slocan  to  he 
rebuilt.  Kaslo  district — Kaslo  Ainsvvorth  road  to  he 
conii)leted,  and  construction  of  five  or  six  miles  of  road 
hetwccn  Sirder  and  Kuskanock,  using  the  right-of-way 
of  the  (ireat  Northern  Ry.,  also  being  considered  ;  East 
Kootenay  country — to  improve  main  trunk  highways 
running  through  Cranbrook,  Fernie  and  the  Columbia 
districts ;  Revelstoke  district — roads  from  Mara  Lake 
through  to  Taft  and  Boulder  Creek  to  be  built ;  Lil- 
looet  district,  roads  to  be  built  opening  agricultural 
and  mining  districts;  Cariboo  district — main  trunk 
roads  to  be  improved;  Fort  (jeorge,  Peace  River  and 
Omineca  districts— trunk  roads  to  be  improved  and 
new  roads  to  be  built  to  serve  agricultural  districts ; 
Atlin  district — roads  to  be  built  to  serve  mining  areas. 


Costs  of  Operation  Decline  Without 
Reduction  in  Wage  Scale 

THAT  a  reduced  wage  scale  is  not  an  indispen- 
sable jjreliminary  to  resumption  of  activity  in 
the  building  trades  is  the  opinion  of  M.  C.  Tut- 
tle,  expres.sed  in  a  recently  issued  pami)hlet: 
Mr.  Tuttle,  who  has  just  returned  to  Boston  after  more 
than  a  year  of  service  as  i)roduction  manager  for  the 
United  States  iMuergency  [""leet  Corporation,  bases  his 
judgment  on  some  very  recent  investigations  of  large 
construction  enterjjrises  located  at  various  points  from 
New  England  to  Florida,  supplemented  by  careful 
studies  carried  out  under  his  direction  by  the  Aber- 
thaw  Construction  Company  of  Boston,  of  which  he  is 
general  manager.  These  unmistakably  indicate  that 
increased  efficiency  of  labor  is  bringing  down  costs 
even  while  wages  remain  at  existing  altitudes. 

"In  the  course  of  viewing  numerous  undertakings 
more  or  less  closely  associated  with  interests  of  the 
government,"  says  Mr.  Tuttle,  "I  have  lately  been  im- 
pressed to  find  the  statement  commonly  made  that 
costs  of  operation  are  beginning  to  show  a  noticeable 
decline.  And  this,  almost  without  exce])tion,  was  at- 
tributed to  increased  efficiency  of  the  labor  force,  due 
in  part  to  the  opportunity  for  weeding  out  the  less  de- 
pendable workers,  and  in  part  to  the  growing  desire 
of  all  members  of  the  force  to  reta'in  their  jobs. 

Costs  Decreased  Without  Change  in  Wage  Scale 

"Owing  to  inadequate  or  otherwise  unsatisfactory 
cost  systems  maintained  in  connection  with  most  of 
these  undertakings,  I  found  it  impossible  fully  to 
check  the  statement  by  actual  figures.  Accordingly, 
I  asked  my  own  company  to  make  out  the  cost  of  any 
one  process  in  an  operation  continued  over  a  period  of 
several  weeks.  That  which  was  selected  was  a  piece 
of  concrete  work:  the  costs  studied  were  those  for  the 
common  labor  employed  on  this  work  from  January 
7th  to  February  4th  of  the  present  year  inclusive.  Dur- 
ing this  period  the  wage  scale  remained  unaltered  ;  but 
the  personnel  of  the  labor  force  underwent  frec|uent 
changes. 

"A  graph  of  the  labor  cost  of  the  work  during  the 
period  noted  shows  a  sharp  and  almost  undeviating 
decline  from  day  to  day.  On  February  4th  these  co.sts 
were  exactly  50  per  cent,  less  ])er  unit  than  were  those 
of  January  7th.  It  is  my  belief  that  the  experience  of 
my  company  is  by  no  means  isolated ;  and  that  in  al- 
most any  labor  force  there  lies  the  opportunity  of  real- 
izing economies  ranging  from  20  to  50  per  cent,  with- 
out interfering  with  the  wage  scale. 

"This  imi)lies,  of  course,  that  there  is  now  increased 
o;)portunity  for  selecting  men  according  to  their  suit- 


ability iiii  a  gisen  ta:-k.  and  an  increased  eagernes.-,  on 
the  part  of  the  men  to  make  good.  But  this  is  as  it 
should  be ;  and  the  whole  country  ought  srjon  to  feel 
the  effect  of  it  in  general  im])rovement  at  all  points. 
It  is  a  case  of  supplanting  so  called  li(|uidation  of  lab- 
or by  proper  adaptation  of  labor  as  a  means  of  keeping 
the  cost  of  doing  things  within  the  bounds  of  utility. 

"And  in  this  connection  it  may  well  be  urged  that 
^tate  of  mind  is  often  as  potent  a  factor  in  ultimatr 
labor  costs  as  is  the  rate  per  hour.  Any  one  exjjerienc- 
ed  in  handling  workmen  has  recognized  the  difference 
in  output  between  a  cheerful,  capaf)le  man,  anxious  to 
hold  his  place,  and  one  who  is  a  little  disgruntled,  and 
quite  conscious  that  he  can  get  another  job  the  moment 
he  drops  the  present  f)ne.  Multiply  either  case  by 
thousands  of  individual  instances  and  I  believe  that 
there  will  be  found,  in  shifts  of  mental  attitude,  the  ex- 
])lanation  of  much  of  the  variation  which  occurs  in  unit 
cost.  .And  this,  after  all,  is  the  element  of  labor  which 
directly  affects  the  profit  of  the  em])loyer." 


British  Correspondent  Wants  to  Get  in 

Touch  with  Canadian  Architects 

and  Contractors 

(ilasgow,  April  14,  1919. 
The  iiditor,  Contract  Record  : 

An  article  appeared  in  "The  Architects'  Journal," 
])ublished  in  London,  entitled,  "A  Central  Quantity 
Survey,"  in  which  the  writer  commented  favourably 
on  the  practice  prevailing  in  this  country  of  tendering 
for  building  contracts  on  a  common  schedule. 

On  approaching  the  editor  of  the  Journal  for  the 
inspiration  of  his  article,  which  evidently  came  from 
the  other  side,  I  was  told  that  the  source  of  his  infor- 
mation was  the  Toronto  "Contract  Record." 

As  a  quantity  surveyor  of  long  standing,  with  a 
strong  inclination  to  break  fresh  ground  overseas,  I 
am  interested  in  this  manifestion  of  approval  from 
Canada.  Some  years  ago  I  passed  through  Toronto 
and  made  tentative  but  ineffective  efforts  to  get  a  few 
of  your  contractors  to  look  into  our  method  of  (piantity 
surveying,  but  the  interest  shown  was  merely  theore- 
tical and  decidedl}-  lukewarm.  Time  may,  however, 
have  worked  a  change  and  the  advent  of  a  new  national 
method  of  measurement  for  Scotland,  after  years  of 
labor,  in  which  I  had  the  privilege  of  taking  part,  has 
made  our  modern  practice  stronger  and  better  than 
ever. 

1  would  like  to  get  into  touch  with  those  on  yout 
side,  architects,  contractors  or  others,  who  wi.sh  to  se  ' 
a  change  in  the  haphazard  and  wasteful  system  now  ti 
vogue  and  have  it  replaced  by  a  stable,  reasoned  anc 
effective  method  of  dealing  with  building"  work,  whicK^ 
now  more  than  ever  is  a  matter  of  national  interest. 

Would  you  be  good  enough  to  give  this  letter  you 
consideration  and  pass  it  on  to  your  corres])ondent 
who  might  not  be  unwilling  tt)  communicate  with  m4 
on  the  subject? 

1  am. 
Yours  faithfullv. 
Arthur  L.  Currie.F.S.L,  F.F.S.. 
Building  survej'or  and  measurer 

[There  are  doubtless  many  of  our  readers  who  arc 
interested  in  the  quantity  surveying  methods  of  (ireat 
Britain  and  wish  to  obtain  more  definite  information 
about  this  system.  If  any  wish  to  get  in  touch  with 
Mr.  Currie,  the  Editor  of  the  Contract  Reocrd  will  be 
glad  to  transmit  the  names  to  our  correspondent  for  at- 
tention.— Ed.l 
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Car  Repair  Building  for  C.  N.  R.  at  Halifax 

Reinforced  Concrete  Plant  is  First  Unit  of  Coach 
Cleaning   and    Storage   Yards   at  Ocean  Terminals 

By  J.  J.  MacDonald 


I 


AS  part  of  the  programme  of  work  laid  down  and 
carried  on  by  the  Canadian  Ciovernment  Rail- 
ways in  1918  at  the  Halifax  Ocean  Terminals, 
Halifax,  N.  S.,  for  the  transference  of  the  pas- 
senger traffic  from  the  old  North  End  Station  to  the 
new  Terminal  Site,  a  permanent  reinforced  concrete 
building  has  been  erected  to  provide  shop  facilities 
and  accommodate  the  plant  and  stores  for  the  first  unit 
of  the  coach  cleaning  and  storage  yards.  The  layout 
of  this  yard  and  the  location  of  the  building  is  shown 
on  the  general  plan  appended. 

The  coach  cleaning  and  storage  yard  is  equipped 
with  steam  and  compressed  air  connections,  car  water- 
ing hydrants,  car  gasing  hydrants,  vacuum  cleaning 
outlets  and  battery  receptacles.     As  indicated  on  the 


I 


General    lay-out    plan    of    Halifax    Terminals    project,    showing 
location    of    car-cleaning    and    stores    building 

general  plan,  trucking  platforms  are  provided  between 
alternate  tracks  and  along  the  east  side  of  the  build- 
ing, which  connect  to  the  continuous  end  platform. 
The  platforms  are  at  approximately  the  same  level  as 

fthe  floor  of  the  building,  to  which  ample  connection 

[is  provided  by  a  series  of  double  doors. 

Lay-Out  of  Building 

The  building  is  380  ft.  long  by  51  ft.  wide.  Begin- 
ning at  the  south  end  a  car  cleaning  shop  occupies  a 
length  of  200  ft.  This  section  is  single  story  and  is 
provided  with  car  repair  pits  and  accessories.  The 
'vacuum  cleaning  machine  is  also  located  in  this  shop. 
The  remainder  of  the  building  is  of  two  storey  con- 
struction and  contains  the  service  or  plant  room,  of- 
[lices  and  stores  rooms  with  the  different  car  de])art- 
ments,  ice  storage  room  and  refrigerators. 

In  the  service  room  are  installed  an  air  compres- 
sor, Pintch  gas  compressor  and  a  motor-generator  set 
for  car  charging,  switchboards,  etc.  The  ice  storage 
located  near  the  north  end  occupies  one  bay  for  the  full 
height  of  the  building.  Refrigerator  compartments  are 
placed  in  the  extreme  north  bay  of  the  building.  The 
bay  imniediately  north  of  the  car  cleaning  shop  is 
fitted  up  for  locker  rooms  and  lavatories. 

The  site  of  the  building  is  made  ground,  composed 
of  from  20  ft.  to  35  ft.  of  rock  fill,  handled  by  steam 
shovel  from  railway  cutting,  and  built  out  from  the 
original  shore  line  by  side  dumping  cars  about  three 

•Assistant    Engineer,    Canadian    National    Railways,    Moncton,    N.    1?. 


years  ago.  The  harbor  bottom  here  was  rock  covered 
by  a  few  feet  of  mud.  The  foundations  of  the  building, 
which  were  designed  for  a  maximum  unit  pressure  of 
3^toils  per  square  foot,  were  placed  directly  on  the 
rock  fill. 

The  shell  of  the  building  consists  of  a  ])lain  con- 
crete base  wall  rising  to  the  level  of  the  window  sills, 
a  series  of  narrow  wall  ])iers  between  the  windows  and 
a  reinforced  concrete  entablature  and  parapet  wall 
above  the  window  openings.  The  base  wall  is  support- 
ed on  its  own  footings.  The  wall  column.s  of  the  main 
bents,  which  are  spaced  20  ft.  centre  to  centre,  are  of 
reinforced  concrete  and  below  the  window  sills  are 
carried  down  with  the  reinforcement  as  pilasters  of 
the  base  wall  to  enlarged  sections  of  the  footing.  Mid- 
way between  the  column-bents  are  placed  the  inter- 
mediate wall  piers. 

In  the  single  storey  portion  the  wall  columns  sup- 
port steel  roof  trusses  extending  the  width  of  the  build- 
ing and  carrying  a  3-in.  timber  mill  roof  on  steel  chan- 
nel purlins.  Attention  is  called  to  the  details  of  the 
connection  between  the  wall  columns  and  the  steel 
trusses,  which  with  the  knee  Ijraces  form  a  series  of 
transverse  portals. 

Construction  of  Two-Storey  Section 

The  two-storey  portion  of  the  building  has  a  wall 
construction,  similar  to  that  described  above,  except 
that  the  long  windows  are  divided  by  a  spandrel  sec- 
tion at  the  second  floor.  Two  rows  of  inside  columns 
are  used  under  the  second  floor  and  the  roof.    The  floor 


Reinforced    concrete    car    cleaning    and    stores    building    for    C.     N.     R..    at 

Halifax 

is  of  flat  slab  construction  and  the  roof  is  of  timber.  A 
live  load  of  150  pounds  per  sqoaire  ft.'  was  dSsumed  in 
designing  the  floor  slab,  ,  .«,  «^      '       ^:    '^.■■:' 

The  type  and  details  of  the  insulation  for  the  ice 
storage  and  refrigerator  comjjartmcnts  received  a  spec- 
ial study  owing  to  the  difficulty  of  obtaining  cork  and 
the  usual  insulating  materials.  Ten  inches  of  well 
packed  spruce  shavings  enclosed  by  two  piles  of  %-in. 
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Plan  view  of  first  floor 


T.  &  G.  spruce  sheathing  separated  by  two  layers  of 
heavy  deodorized  asphalt  felt  were  used  for  the  walls 
and  ceilings.     The  floors  of  the  refrigerator  compart- 
ments were  insulated  by  two  Ij^  in.  layers  of  cork  plac-- 
ed  in  a  concrete  slab. 

Considerable  filling  was  required  under  the  lower 
floor.  Broken  stone  from  the  foundation  pits  was  used 
in  the  car  cleaning  shop.  In  the  remainder  of  the  build- 
ing three  or  four  feet  of  sand  filling  were  placed  by 
dump  wagons.  The  concrete  floor  slab  was  placed  di- 
rectly upon  the  filling  after  it  was  compacted. 

The  building  was  originally  designed  to  be  con- 
structed, above  the  base  wall,  of  precasts,  but  the  con- 
tractor chose  to  pour  the  concrete  in  place.  This  neces- 
sitated the  re-study  of  the  problem  of  preventing  crack- 
ing of  the  long  entablature  and  parapet  walls. 

Provision  for  Settlement 

The  base  wall  was  divided  by  keyed  tar-paper 
joints  located  under  the  intermediate  wall  piers  into 
sections  20  ft.  long  and  poured  in  alternate  lengths. 
The  entablature  and  parapet  walls  were  also  divided 
by  keyed  joints  into  20  ft.  lengths.     Alternate  section-s 


Interior  of   car   cleaning   portion,   showing   car   repair   pits. 

were  poured  integral  with  the  columns,  thus  providing 
a  series  of  longitudinal  portals  to  give  rigidity  to  the 
building.  After  the  columns  were  poured  the  spand- 
rel sections  were  placed  with  slip  joints  at  the  ends, 
and  they  were  made  separate  from  the  floor  system. 
By  this  layout  the  use  of  heavy  temporary  reinforce- 


ment was  avoided  and  also  the  possibility  of  crack- 
ing, due  to  slightly  uneven  settlement  of  the  founda- 
tions, was  minimized. 

Steel  sashes  were  originally  called  for  but  owing 
to  the  high  prices  obtaining,  wooden  sashes  have  been 


A   construction    view   of    car    repair    plant 

used  throughout.  The  side  sashes  of  the  windows  are 
made  to  open  as  hinged  casements,  All  floors  through- 
out the  building  are  finished  with  Master  Builders 
Hardner.  Interior  partitions  were  built  of  cement- 
sand  brick  which  were  manufactured  at  the  site  by  the 
general  contractors. 

The  building  is  heated  throughout  by  low  pressure 
steam  radiators,  steam  being  obtained  from  the  main 
steam  supply  of  the  terminals.  An  adequate  system  of 
interior  and  exterior  lights  is  provided.  A  2J/2  ton  cap- 
acity electric  baggage  elevator  is  installed  in  the  build- 
ing. It  is  the  intention  to  tool  dress  all  the  exposed 
concrete  surfaces.  For  plain  concrete  a  1 :3 :5  mix  with 
2  in.  stone  was  specified  and  for  reinforced  concrete 
a  1 :2 :4  mix  with  ^  in.  stone  was  called  for.  Five-ply 
tar  and  gravel  roofing  was  used. 

Construction  Plant  and  Methods 
Materials  were  shunted  in  cars  directly  to  the  site. 
A  gasoline  driven  Jaeger  mixer  with  hoist  and  placing 
plant  was  used.  This  machine  was  set  up  inside  the 
building  and  discharged  into  a  hopper  at  the  second 
floor  level.  From  this  hopper  concrete  was  wheeled  to 
the  forms.  For  the  second  storey  portion  staging  was 
built  at  the  level  of  the  forms  for  the  top  sections  of 
columns,  entablature  and  parapet  walls  and  concrete 
was  wheeled  up  to  this  staging  by  long  ramps. 
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HH'      For  the  single  storey  section  the  concrete  columns 
HBwere  poured  to  the  level  of  the  bottom  chords  of  the 
HHroof  trusses  and  the  bolts  for  the  bearing-  plates  and 
H^Pcnee  braces  of  the  trusses  were  set  in  templates  in  the 
HRforms  and  concreted  in.     The  steel  trusses  were  then 
l^set  in  place  with  the  wall  bolts  inserted  in  the  end 
connection  angles,  with  a  sufificient  number  of  purlins 
and  bracing  members  bolted  on  to  steady  them.  Plank 
staging  was  placed  on   top  of  the  trusses  along  the 
forms  on  both  sides  of  the  building.     From  this  stag- 
ing the  remaining  lengths  of  the  columns  which  re- 
ceived the  wall  bolts  from  the  ends  of  the  trusses,  to- 
gether with   the  entablature  and   parapet  walls  were 
then  poured. 

The  concrete  for  the  greater  part  of  the  entabla- 
ture and  parapet  walls  was  placed  in  the  early  winter 
when  the  temperature  ranged  between  15  deg.  and  20 
deg.  above  zero.  By  using  heated  water,  warm  sand 
and  aggregate,  and  tarpaulins  at  night  over  the  new 
work,  good  results  were  obtained. 

I  Ross  &  Macdonald,  Architects,  of  Montreal  and 
lalifax,  prepared  the  general  architectural  plans  and 
pecifications  for  this  building.  The  layouts  of  plant 
nd  construction  details  were  made  by  the  engineering 
taff  of  the  railways.  The  Bate,  McMahon  Maritime 
'  Company,  Limited,  of  which  the  late  Colonel  R.  S.  Low 
was  manager,  were  the  contractors  for  the  work.   C. 

W..  Fancy  was  the  contractor's  superintendent  on  the 
round.     The  writer  had  charge  of  the  work  for  the 
railways  under  the  direction  of  W.  A.  Duff,  assistant 
hief  engineer. 
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British  Columbia  Government  Appoints 
Public  Utilities  Commissioner 


MAJOR  John  L.  Retallack  has  been  appointed 
by  the  government  of  British  Columbia  to  be 
Public   Utilities    Commissioner   for   the   pro- 
vince  under   the   new   Public   Utilities    Act. 
Major  Retallack  is  a  returned  soldier  having  gone  over- 
eas  as  quartermaster  of  the  48th  Battalion.     Later  he 
as  transport  officer  in  the  railway  corps.     He  is  a 
mining  engineer  and  a  member  of  the  Canadian  Mining 

K institute.  The  new  commissioner  was  born  in  Que- 
;c  on  December  2nd.  1863  and  was  educated  in  Eng- 
nd.  He  served  for  five  years  with  the  Royal  North- 
est  Mounted  Police  before  coming  to  British  Colum- 
a  in  1890.  The  appointment  of  Major  Retallack  came 
after  several  days  of  public  clamor  when  the  govern- 
ment's first  appointment  of  R.  H.  Gale,  mayor  of  Van- 
couver, met  with  such  opposition  from,  the  returned 
soldiers'  organization  that  Mr.  Gale  tendered  his  resig- 
nation. Several  weeks  ago  it  was  reported  that  Mr. 
Gale  was  slated  for  the  position.  Returned  soldiers' 
bodies  immediately  protested,  pointing  to  the  govern- 
ment's promise  to  give  returned  men  preference  for 
any  positions.  When  the  appointment  of  Mr.  Gale  was 
announced  on  April  17th,  gatherings  in  Vancouver  de- 
nounced the  move  in  such  terms  that  Mr.  Gale  went 
to  Victoria  to  consult  the  cabinet.  On  his  return  on 
Saturday,  April  19th,  he  announced  that  he  had  re- 
signed. Mr.  Gale  had  been  active  in  opposition  to  the 
B.  C.  Electric  Railway,  the  largest  public  utility  in  the 
province  and  on  his  resignation  made  this  statement: 
"To  be  perfectly  frank,  having  had  charge  practic- 
ally of  the  city's  side  of  the  case  in  the  B.  C.  Electric 
dispute,  I  prefer  to  be  in  the  position  of  arguing  this 
side  of  the  case  before  the  commission  rather  than  sit 

■n  judgment  upon  it.     It  is  four  years  since  I  started 


in  to  attempt  to  secure  cheaper  light  and  power,  and 
it  is  only  natural  that  I  would  like  to  present  my  argu- 
ments on  the  city's  behalf  as  their  advocate  on  what  I 
have  always  believed  to  be  the  merits  of  the  case  as  it 
exists  to  the  first  tribunal  before  whom  it  has  been 
possible  to  have  our  case  presented  for  consideration." 
Immediately  on  Mr.  Gale's  resignation,  the  cabinet 
of  the  province  recommended  the  appointment  of  Maj- 
or Retallack  and  the  lieutenant-general  made  the  ap- 
pointment forthwith.  The  commissionership  carries 
with  it  a  salary  of  $7,000  a  year. 


Comparative  Prices  of  Crushed  Stone 

THAT  the  Ontario  prices  of  crushed  stone  com- 
pare   very   favorably    with    the    corresponding 
prices  throughout  the  United  States  and  are  in 
many  cases  lower  is  evident  from  the  compari- 
son tabulated  below.    The  prices  current  in  the  United 
States  are  taken  from  "Macadam  Service :" 

Crushed  Stone  Prices  Per  Ton  at  Quarry 
East   of   Pittsburg 

3-in._  and  larger $1.20  to  $1.3.5 

2'j/i-m.   and   less    1.20  to  1.75 

1^-in.   and  less    .' ■   1,20  to  2.00 

H-'^n.   and   less 1.20  to  2.50 

%-'m.  and  less 1.20  to  2.25 

Screenings gO  to  1.50 

Middle  West  and  Ohio 

3-in.  and  larger $0.90  to  $1.70 

2^-in.   and  less 80  to  1.70 

IJ^-in.   and   less 80  to  1.95 

}i-in.    and    less 75  to  1.80 

y2-m.    and   less 75  to  1.80 

Screenings 50  to  1.85 

Mostly  railway  ballast  and  large  orders. 

West  of  Chicago 

3-in.   and   larger 1.25  to  $1.40 

21.^-in.   and   less    1.25  to  1.40 

l>^-in.   and   less 1.25  to  1.50 

J4-in.    and   less 1.25  to  1.50 

^-in.   and   less 1.35  to  1.50 

Screenings 50  to  1.50 

Southern 

3-in.   and   larger $3.00 

2^-in.   and   less    •. $0,90  to  2.10 

lyi-in.   and   less 90  to  2.50 

J4-in."  and  less 1.20  to  2.30 

i/^-in.  and  less 1.00  to  2.40 

Screenings 50  to  1.20 

Ontario  Prices 

3-in.   and   larger $0.85  to  $0.90 

2i/^-in.  and  less .85  to  .90 

15^-in.   and   less 1.05  to  1.10 

^-in.    and   less 1.05  to  1.10 

^-in.  and  less 1.05  to  1.10 

Screenings 50  to  .70 


Dr.  Emile  Nadeau,  of  Quebec,  has  been  appointed 
Provincial  Director  of  Housing  by  the  Quebec  Govern- 
ment. This  is  in  connection  with  the  Quebec  Act  for 
the  construction  of  industrial  houses,  and  every  build- 
ing scheme,  including  plans  and  specifications,  will 
be  subject  to  the  approval  of  the  Provincial  Director 
of  Housing.  Dr.  Nadeau  has  been  a  strong  advocate 
of  better  housing. 


With  the  object  of  protecting  their  trade  interests, 
a  Millwork  Manufacturers'  Association  has  been  form- 
ed in  Montreal.  The  constitution  will  be  so  framed  as 
to  allow  the  association  to  embrace  every  class  of 
manufacturer  doing  mill  work,  and  it  will  later  on  be- 
come a  provincial  organization. 
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Percentage  Contracts  Cannot  be  Condemned 

Comparative   Study  of   Unit-Cost  Records  Proves  No  Greater  In- 
efficiency of  Labor  on  Percentage  Than  on   Lump-Sum    Contracts 


IN  answer  to  the  question :  "I^  it.  your  experience 
that  labor  is  less  efficient  in  cost-plus  construction 
and  if  less  efficient,  is  the  fact  due  to  the  form  of 
contract  or  to  some  other  cause?"  Henry  C.  Turn- 
er, i)resident  of  the  Turner  Construction  Com])any,  New- 
York,  writes  the  following  acticle  in  Engineering 
News-Record,  basing  his  facts  on  careful  unit-cost  re- 
cords in  all  the  contracts  of  the  company  during  peace 
operations  just  prior  to  the  war  and  on  a  large  amount 
of  war-time  construction.  Not  only  does  the  company 
see  no  labor  inefficiency  but,  as  stated  in  detail,  it 
thinks  that  this  form  of  contr.ict  has  many  advantages. 
Mr.  Turner's  article  follows: 

Labor   Efficiency   Good   on   Percentage   Contract 

During  the  year  1918  we  were  engaged  almost  en- 
tirely in  government  work,  carried  on  under  the  stan- 
dard percentage  with  a  limiting  fee  form  of  contract. 
To  obtain  a  comparison  between  our  experience  with 
])ercentage  and  lump-sum  work,  it  is,  therefore,  neces- 
sary to  go  back  to  the  year  1917.  In  that  year  we  find 
that  we  built  22  factories  and  warehouses  of  reinforc- 
ed concrete,  on  which  our  contract  exceeded  $100,000 
each,  averaging  $413,000  each.  Of  these  22  Iniildings 
13  averag'ing  $470,000  each  in  cost  were  built  under  a 
percentage  form  of  contract  and  nine  averaging  $.329,- 
000  each  in  cost  were  built  under  a  lump-sum  form  of 
contract. 

While  some  of  these  buildings  were  more  elabor- 
ate than  others,  they  were  all  of  the  factory  and  ware- 
house type  and  enough  alike  to  make  an  average  com- 
parison of  units  between  the  percentage  group  and  the 
lump-sum  group  possible.  Some  of  the  buildings  con- 
sidered were  flat-slab  and  others  beam-and-girder,  and 
later  in  this  analysis  will  be  noted  the  influence  of  this 
fact  on  the  units  obtained.  Attention  will  also  be 
drawn  to  the  effect  which  the  height  of  a  building  has 
on  the  unit  cost  of  floor  forms,  etc. 

For  purposes  of  comparison  of  cost,   three  labor 
units  have  been  selected  covering  the  three  principal 
divisions  of  the  work  included  in  such  construction. 
Item  3-F.    Cost  of  carpenter  and  labor  work  per  square 
foot  of  floor  required  for  placing  and  removing 
floor  forms,  including  all  hoi.sting  and  miscellan- 
eous  work    in    connection    therewith:     This    item 
does  not  include  the  cost  of  making  the  forms  be- 
fore they  are  used  for  the  first  time  and,  therefore, 
a   comparison    is    possible   as   between    buildings 
having  a  different  number  of  stories. 
Item  22.    Cost  of  labor  per  cubic  yard  for  all  labor  in 
connection  with   the  mixing  and   placing  of  con- 
crete.    An  average  of  this  unit  will  give  a  very 
fair  comparison. 
Item  30.    Cost  of  all  labor  per  ton  for  receiving  hand- 
ling, bending  and  placing  steel  reinforcement.  As 
the    labor   conditions    under    which    this    work    is 
done   are    different    in    the    metropolitan    districts 
from  the  conditions  existing  outside  of  these  dis- 
tricts, one  comparison  is  made  between  jobs  lo- 
cated  in   the   metropolitan   districts   and   another 
comparison  is  made  between  the  jobs  outside  of 
such  districts. 


There  is  also  included  in  the  table  the  amount  <>f 
money  spent  for  all  labor  disbursed  under  Item  19. 
"General  Expense,"  expressed  as  a  percentage  of  the 
total  payroll  for  the  job.  This  is  done  to  show  that  tin- 
units  obtained  on  the  3-F,  22  and  30  Items  were  not  in- 
fluenced by  incorrect  charging  of  labor  to  General 
Item  19,  thereby  reducing  the  amounts  properly 
chargeable  to  the  cost  of  forms  and  i)lacing  concrete 
and  steel. 

The  results  of  the  compari.son  are  given  in  the  ac- 
companying tabulation  : 

Comparison  Based  on  a  Study  of  Cost  Units  on  all  Fac- 
tories and  Warehouses  Costing  Over  $100,000  Built  by 
Turner   Construction   Co.    in    1917 
Total  Number,  22 

|g        gS       g    >,        ^ 

^  o  .  a         SIO.O    c  e - 

«2«  ©CTi*         OK*      Cr.  01 

<oa      <  O.X     slS,u   J.S.I; 

Item  3-F.  Cost  per  square  foot 
of  placing  and  removing  floor 
forms ."i.TSc.      C.25c.     ■^'' 

Item  22.  Cost  per  cubic  yard  of 

mixing  and  placing  concrete   ....     $1.02        $1.04     2'/' 

Item  30.  Cost  per  ton  of  re- 
ceiving, bending,  fabricating 
and  placing  steel  reinforce- 
ment on  jobs  in  the  metro-  lOjobs  4job> 
politan   districts    $15.71     14.«'.i 

Item  30.  Cost  per  ton  of  receiv- 
ing, bending,  fabricating  and 
placing  steel  reinforcement 

on  job.s  outside  of  the  metro-  .3jobs  5jobs 

politan  districts $9.01     $8.87  2% 

Item  19.  General  expense.  The 
amount  charged  to  this  mis- 
cellaneous item  is  expressed 
as  a  percentage  of  the  total 
payroll     1.8%     8.3% 

Effects  of  Various  Items 

The  items  will  be  taken  up  separately;  comparisons 
are  made  under  Item  30  for  jobs  located  within  the 
metropolitan  districts  and  for  jobs  located  outside  of 
such  districts. 

Placing  and  Removing  Floor  F'orms — There  is 
some  difference  in  the  cost  per  sqaure  foot  for  the  3-F 
item  as  between  flat-slab  and  beam-and-girder  con- 
struction. By  a  coincidence  it  happens  that  14  per 
cent,  of  the  floor  area  in  the  percentage  jobs  was  beam- 
and-girder  and  86  per  cent,  was  flat-slab,  while  in  the 
lump-sum  jobs  13  per  cent,  was  beam-and-girder  and 
87  per  cent,  was  flat-slab.  Because  of  this  similarity 
the  comparison  made  between  the  average  units  on  the 
percentage  work  and  on  the  lump-sum  work  is  not  in- 
fluenced by  any  difference  due  to  the  slightly  greater 
cost  of  beam-and-girder  forms  over  flat-slab  form.s. 
The  column  spacing  was  near  enough  the  same  in  all 
of  the  buildings,  so  that  any  difference  due  to  this 
element  may  be  disregarded.  The  3-F  item  has  a 
tendency  to  be  Imver  in  buildings  having  a  greater 
number  of  stories,  because  the  3-F  unit  for  the  first 
floor  is  nearly  always  higher  than  the  3-F  unit  for. 
floors  above  the  first.  As  all  of  the  buildings  studied' 
are  frve  stories,  or  over,  in  height,  with  the  exception 
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^^H>f  two,  which  are  four  stories,  the  influence  of  the 
Hslement  of  height  is  very  slight.  It  is  to  be  noted  that 
^^Rhe  next  to  the  lowest  3-F  unit  obtained  on  any  of 
Uthe  22  buildings  was  at  the  Beckers  Aniline  &  Chemi- 
cal Building,  which  is  only  five  stories  high,  and  the 
units  made  on  the  two  4-story  jobs  are  each  below  the 
average.  It  is  believed  that  a  comparison  of  the  3-F 
unit  as  between  the  percentage  group  of  jobs  and  the 
lump-sum  group  is  a  fair  comparison  and  means  that 
if  anything  our  organization  on  the  percentage  had  the 
jump  on  the  lump-sum  job  organization  for  this  item. 
Mixing  and  Placing  Concrete — With  equal  efificien- 
cy  on  the  two  classes  of  construction  the  averages  of 
Item  22  should  run  very  close  together,  and  such  is  the 
case,  the  difiference  being  only  2  per  cent,  in  favor  of 
the  percentage  organizations. 

Receiving,  Bending,  Fabricating  and  Placing  Steel 
Reinforcement  in  Metropolitan   Districts — The  lump- 

ium  jobs  beat  the  percentage  jobs  by  5  per  cent.,  and 
his  difference  is  probably  justified  by  the  more  diffi- 
tilt  conditions  affecting  this  Item  30  that  existed  on 
he  percentage  group  of  buildings. 
Receiving,  Bending,  Fabricating  and  Placing  Steel 
leinforcement  on  Jobs  Outside  of  Metropolitan  Dis- 
tricts— The  lump-sum  jobs  beat  the  percentage  jobs  by 
2  per  cent.    The  comparison  is  a  fair  one  and  should  be 
h  ^a  true  indication  of  efficiency. 

I^K  General  Expense — The  amount  of  money  covered 
iP^by  the  classification  in  Item  19  is  very  small  compared 
with  other  items  used  in  the  table.  The  only  reason 
for  tabulating  the  item  was  to  show  by  its  smallness 
that  improper  charges  had  not  been  made  to  this  gener- 
al item,  thereby  reducing  the  charges  of  payroll  made 
o  Items  3-F,  22  and  30. 

Low  Cost  Not  Confined  to  One  Type 

If  lowest  units  made  on  these  22  jobs  are  sought  it 
s  found  that  the  lowest  unit  in  placing  and  removing 
floor  forms  was  made  on  the  Belleville  job,  a  percen- 
ge  contract,  and  that  the  next  lowest  unit  was  made 
•n  the  Beckers  Aniline  &  Chemical  Co.  job,  also  a  per- 
entage  contract.     The  lowest  unit  made  in  placing 
oncrete  was  on  the  Bush  Service  Building,  a  percen- 
tage contract,  and  the  next  lowest  was  at  the  United 
Cigar  Stores  Building,  which  was  also  a  percentage 
contract  for  the  Bush  Company.    The  third  lowest  was 
at  the  Belleville  job,  which  was  a  percentage  contract, 
and  the  next  was  at  the  Winchester  Woollen  Mills,  a 
lump-sum  contract.     The  lowest  unit  on  placing  steel 
einforcement,   outside   of   the   metropolitan    districts, 
as  on   Ehdicott-Johnson,_  a  lump-sum  job,   and   the 
ext  lowest  was  for  Belleville,  a  percentage  job.     In 
the  metropolitan  districts  the  lowest  for  placing  steel 
reinforcement  was  at  the  Beckers  Aniline  &  Chemical 
Co.  percentage  job,  the  next  best  was  at  the  Bush  Ser- 
ice  Building,  also  a  percentage  job. 
It  is  believed  that  the  figures  justify  the  statement 
reply  to  the  first  question  that  in  a  properly  organ- 
ized construction  company  there  is  no  difference   in 
efficiency  in  labor  engaged  on  percentage  work  as  com- 
pared with  lump-sum  work.     So  far  as  this  company 
has  ever  been  able  to  see,  a  good  superintende'nt,  or  a 
good    foreman,    shows   the    same    interest    in    his    job 
whether  it  is  on  percentage  or  lump-sum.     This  will 
always  be  the  case  if  he  works  for  a  company  which 
rewards  him  just  as  quickly  for  good  work  on  a  per- 
centage job  as  for  good  work  on  a  lump-sum  job  and 
penalizes  him  just  as  severely  on  one  class  of  work  as 
on  the  other. 

Answering  the  second  question — there  seems  to  be 
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no  valid  reason  why  labor  should  be  less  efficient  on 
the  percentage  job  than  pn  the  lump-sum  job.  A 
workingman  is  naturally  primarily  interested  in  his 
own  welfare,  and  hence  in  the  keeping  of  his  job.  If 
negligence  and  a  lack  of  interest  in  his  work  lead  to  his 
discharge  on  the  percentage  job  just  as  quickly  as  on 
rhe  lump-sum  work,  while  he  finds  that  diligence  on 
the  percentage  job  is  rewarded  by  advancement  and 
continuous  employment  by  the  contractor,  he  will 
work  just  as  hard  on  one  form  of  contract  as  on  the 
other. 

There  has  been  published  recently  a  number  of 
articles  in  which  the  position  was  maintained  that  per- 
centage work  has  ruined  the  moral  character  of  the 
American  contractor  and  the  American  workingman. 
This  company  believes  the  opinions  expressed  in  these 
articles  are  based  either  upon  some  unfortunate  per- 
sonal experience  with  the  percentage  form  of  contract, 
or  are  founded  on  observation  made  on  the  general  run 
of  percentage  work  during  the  war. 

Many  owners  have  had  trouble  over  percentage 
contracts,  just  as  many  owners  have  had  trouble  over 
lump-sum  contracts,  but  in  nine  cases  out  of  ten  the 
fault  has  been  with  the  owner  in  not  making  sufficient 
investigation  before  he  awarded  his  contract.  There 
are  plenty  of  good  contractors  to  handle  percentage 
work  if  the  owner  will  only  take  the  trouble  to  find 
them.  Any  owner  intending  to  buy  a  piece  of  prop- 
erty will  have  a  very  careful  search  made  of  the  title, 
and  will  have  someone  spend  much  time  in  investiga- 
tion and  study  before  he  decides  to  purchase.  Too 
often  the  owner  will  select  a  contractor  because  the 
contractor's  selling  agent  sometimes  knowingly,  but 
much  more  often  through  lack  of  knowledge  of  con- 
struction work,  will  promise  anything  the  owner  wish- 
es in  the  way  of  speed  or  price.  Surely,  the  selection 
of  a  building  contractor  for  the  confidential  position  he 
occupies  on  percentage  work  is  worthy  of  some  study, 
but  it  is  not  infrequent  for  an  owner  to  award  a  large 
percentage  contract  with  less  study  and  investigation 
than  he  would  give  to  the  purchase  of  a  motor  car. 

Owner  Should  Study  Both  Systems 

It  is  not  difficult  for  the  owner  to  get  reasonable  as- 
surance that  he  is  picking  the  right  man  for  the  job. 
In  the  first  place,  no  contractor  should  be  selected  for 
percentage  work  unless  he  is  very  well  known  to  the 
owner  or  has  a  very  considerable  record  on  such  work. 
Let  the  owner  ask  the  contractor  for  a  list  of  all  jobs 
he  has  built.  Very  likely  several  of  these  jobs  were 
for  persons  known  to  the  onwer,  in  which  case  the  in- 
vestigation will  be  easy.  If  the  entire  list  was  for 
strangers,  then  let  the  owner  pick  about  a  dozen  jobs 
similar  to  the  project  he  has  in  mind  and  thoroughly 
investigate  the  contractor's  record  on  all  the  jobs  so 
selected,  having  his  representative  make  personal  calls, 
where  possible,  to  obtain  the  information.  The  price 
to  any  owner  for  satisfactory  work  on  a  percentage 
basis  is  the  comparatively  slight  trouble  of  thorough 
investigation  before  the  contract  is  let. 

It  is  a  fact  that  a  considerable  prejudice  against  the 
percentage  or  fixed-fee  form  of  contract  has  arisen  be- 
cause of  observations  made  on  such  work  during  the 
war.  Conditions  in  the  building  industry  were  in  many 
cases  deplorable  during  the  war,  but  these  conditions 
would  have  existed  in  most  of  these  cases  had  the 
work  been  on  the  lump-sum  basis.  The  majority  of  the 
large  government  operations  were  built  far  away  from 
any  labor  market,  which  made  it  necessary  to  hire  men 
in  the  large  cities  and  send  them  to  these  out-of-the- 
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way  places  where  they  were  housed  in  wooden  bar- 
racks. Ill  most  cases  the  rates  of  wages  established  by 
the  government,  and  made  obligatory  on  percentage 
contracts  in  such  out-of-the-vvay  places,  were  lower 
than  the  wages  paid  in  the  large  labor  markets  in  which 
men  were  recruited.  As  more  work  was  always  avail- 
able in  the  large  cities  than  the  supply  of  competent 
mechanics  and  good  laborers  living  in  such  cities  could 
handle,  there  was  no  incentive  for  a  good  man  to  leave 
his  home.  The  result  was  that  these  out-of-the-way 
jobs  had  to  be  built  with  so-called  floating  labor;  there 
was  no  other  way  to  get  the  jobs  done.  This  labor  in 
many  cases  was  not  physically  fit  to  do  a  day's  work 
and,  in  order  to  get  the  work  done  at  all,  it  was  neces- 
sary for  the  su])erintcndents  and  foremen  to  exercise 
the  greatest  of  forbearance. 

War-Cost  Additions  Due  to  Inexperience  of  Workmen 
The  experience  of  this  company  during  the  1918 
war  period  illustrates  the  condition  that  existed.  It 
was  then  building  for  the  government,  at  the  same 
time,  the  naval  base  in  Brooklyn,  the  army  base  in 
Brooklyn  and  the  navy  and  war  ofifice  buildings  in 
Washington.  During  the  war,  on  account  of  the  short- 
age of  labor,  the  government  ordered  a  10-hour  day 
for  laborers  mixing  and  placing  concrete,  paying  time 
and  one-half  for  overtime.  The  labor  rate  in  Brook- 
lyn was  $3.25  to  $v3.60  for  eight  hours,  while  in  Wash- 
ington it  was  $3.20  for  eight  hours.  The  cost  of  mix- 
ing and  placing  concrete  per  cubic  yard  on  the  naval 
base  was  $1.25,  including  a  large  amount  of  miscellan- 
eous work,  $1.19  per  cubic  yard  on  the  Army  base  and 
$1.98  per  cubic  yard  at  the  Navy  and  War  buildings  in 
Washington.  The  rate  of  wages  per  hour  was  lower 
in  Washington  than  in  Brooklyn,  and  the  overtime  af- 
fected jobs  in  both  cities  to  an  equal  extent.  The  more 
difficult  nature  of  the  work  in  Washington  would  justi- 
fy a  difference  of  only  about  20c.  per  cubic  yard  had 
the  wage  rates  in  the  two  cities  been  equal,  hence  an 
inspection  of  the  unit  costs  on  the  three  jobs  shows 
the  inefficiency  of  the  workingmen  on  the  job  in  Wash- 
ington as  compared  with  the  workingmen  in  Brook- 
lyn. 

In  Washington  there  wa.s  no  home  labor  market  and 
no  quarters  for  bousing  men  except  temporary  wood 
barracks.  As  a  result,  in  order  to  keep  the  job  .supplied 
with  the  1,400  laborers  required,  it  was  necessary  to 
ship  into  Washington  4,000  of  such  men  as  could  be 
gotten  from  New  York,  and  in  addition  considerable 
numbers  were  obtained  in  other  cities  as  far  west  as 
Chicago.  It  is  to  be  remembered  that  it  was  very  much 
easier  to  persuade  fair  workmen  to  go  to  Washington 
than  to  get  such  men  to  go  to  the  small  out-of-the-way 
places  in  which  most  of  the  government  plants  were 
located.  Inefficiency  and  resulting  high  units  were, 
therefore,  to  be  expected  in  such  places,  and  they 
would  have  existed  on  the  work  of  any  honest  contrac- 
tor in  the  same  degree  had  his  work  been  done  on  a 
lump-sum  basis. 

Comparing  the  results  obtained  on  the  naval  base 
and  on  the  army  base  in  Brooklyn  with  the  result  the 
company  was  able  to  get  in  1917,  it  is  found  that  the 
cost  of  labor  per  hour  of  actual  time  worked  was  18 
per  cent,  higher  in  Brooklyn  in  1918  than  in  1917,  due 
to  an  increase  in  the  average  rate  from  $3.12  per  eight 
hours  in  1917  to  $3.35  i)er  eight  hours  in  1918,  and  tlie 
effect  of  paying  time  and  one-half  for  the  two  hours 
overtime  each  day  in  1918.  Hence  the  units  of  $1.25 
per  cubic  yard  made  on  the  naval  base  in  1918  and 
$1.19  made  on  the  army  base  in  the  .same  year  are 


equivalent  to  units  of  $1.06  and  of  $1.01,  respectively, 
if  made  on  the  same  jobs  in  1917.  This  compari.son 
shows  that  there  was  no  serious  loss  of  efficiency  dur- 
ing the  war  in  the  labor  of  placing  concrete  in  the 
Brooklyn  district,  due  to  the  fact  that  Brooklyn  is  a 
good  labor  market,  and,  therefore,  the  gangs  were  com 
posed  largely  of  experienced  concrete  laborers,  mam 
of  whom  had  worked  for  the  company  for  years. 

To  state  the  effect  of  the  war  condition  on  con- 
struction Avork  in  another  way — the  exi)crienced  work- 
man in  most  lines  of  the  construction  industry  con- 
tinued to  give  good  service  during  the  war  when  work- 
ing for  hSs  old  employer,  but  there  were  not  enough  oi 
these  experienced  workmen  to  carry  on  the  govern 
ment  building  programme  and  it,  therefore,  becanu 
necessary  to  employ  large  numbers  of  men  new  to  the 
industry.  These  men  were  frequently  found  ineflic' 
ient.  The  effect  of  this  dilution  was  felt  to  some  ex- 
tent in  the  large  labor  markets  and  to  a  considerable 
extent  in  places  like  Washington,  but  affected  work  in 
out-of-the-way  places  very  seriously,  because,  the  e— 
tablished  government  rates  of  wages  on  percentage 
jobs  being  lower  there  than  in  the  large  labor  centre-, 
it  was  almost  impossible  to  get  g(X)d  men  to  leave  their 
homes  to  go  to  such  places. 

There  is  no  reason  or  justice  in  forming  an  opinion 
as  to  the  relative  advantages  of  percentage  or  luni])- 
•sum  work  based  on  war-time  experience.  Where  such 
a  comparison  is  made,  the  person  making  it  is  gener- 
ally comparing  in  his  mind  the  efficiency  of  the  per- 
centage job  he  saw  during  the  war  with  the  efficiency 
of  lum])-sum  jobs  he  may  have  seen  carried  on  before 
the  war,  or  if  he  does  have  in  his  mind  one  of  the  com- 
paratively few  lump-sum  jobs  built  during  the  war,  he 
forgets  that  the  contractor  on  such  a  job  was  not  sub- 
ject to  the  government  wage  scale  and,  therefore,  by 
paying  wages  above  that  scale  could  get  the  pick  of 
the  men. 

Two  Types  About  Same  During  War 

Comparing  again  the  costs  obtained  on  percentage 
and  on  lump-sum  work,  it  is  interesting  to  note  that 
the  average  unit  of  $1.47  for  labor  per  cubic  yard  on 
concrete  on  the  naval  base,  army  base  and  navy  and 
war  office  buildings  was  only  Ic.  higher  per  cubic  yard 
than  the  $1.46  unit  made  on  the  only  large  lump-sum 
job  we  built  during  1918.  On  the  three  government 
jobs,  the  average  cost  of  Item  3-F  was  8.03c.  as  com- 
pared with  9.19c.  on  the  lump-sum  job.  The  cost  of 
placing  steel  reinforcement  on  the  government  jobs  in 
Brooklyn  in  1918  averaged  $21.32  i)er  ton,  which  i- 
a  considerable  increa.se  over  the  1917  average  for  per- 
centage and  lump-sum  jobs  of  $15.26  obtained  from 
the  table.  Approximately  $3.97  of  this  difference  is 
due  to  a  26  per  cent,  increase  in  the  average  hourly 
rate  of  wages  paid,  caused  by  a  9  per  cent,  increase  in 
the  rate  per  eight  hours  and  the  effect  of  overtime. 
The  balance  of  the  difference  between  the  1917  and  the 
1918  unit,  amounting  to  $2.09  per  ton,  must  be  charged 
in  part  to  the  fact  that  on  the  government  work  econo- 
my had  to  be  sacrificed  to  speed  to  a  certain  extent, 
and  in  ])art  to  a  falling  off  in  the  efficiency  of  the  work- 
men. 

The  cost  of  placing  steel  reinforcement  on  the  job  in 
Washington  during  the  war  was  $16.22  per  ton.  This  is 
an  abnormally  high  figure  for  such  work  outside  of  the 
metropolitan  districts  and  was  due  to  the  inefficient 
men  obtained  in  Washington.  Almost  the  entire  ex- 
perienced steel  gang  left  and  went  to  work  for  another 
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ontractor  who  had  a  lump-sum  contract,  because  he 

aid  wages  above  the  scale  fixed  as  a  maximum  by  the 
g-overninent  for  percentage  work  in  Washington.  This 
statement  is  not  to  be  taken  as  a  criticism  of  the  other 

:ontractor.     He  had  taken  his  contract  before  the  full 
fcfifect  of  war  conditions  was  realized  and  had  to  get 
rly  efficient  men  or  suffer  a  very  severe  loss. 
The   percentage   and   cost-plus-a-fixed-fee   form   of 

lontract  is  of  great  advantage  to  the  responsible  con- 
tactor in  helping  him  to  secure  work  on  an  equitable 


basis,  and  is  of  equally  great  advantage  in  many  cases 
to  the  owner,  enabling  him  to  get  work  started  on  im- 
portant projects  months  before  detailed  complete  plans 
and  specifications  could  be  prepared  for  lump-sum 
bidding. 

It  is  felt  that  the  importance  of  the  subject  has  jus- 
tified a  frank  statement  of  the  facts  as  this  company 
has  found  them,  because  in  our  opinion  any  general 
condemnation  of  the  percentage  contract  is  unwarrant- 
ed. 


lie  Relation  of  Street  Systems  to  Highways 
Outside  of  Urban  District 


I 


^HE   need   of   suitable   connections   between   the 
primary  street  systems  of  a  city  and  the  chief 
highways   traversing  the   immediate   surround- 
ings of  the  city  was  pointed  out  by  Mr.  Nelson 
Lewis,  Chief  Engineer,  Board  of  Estimate  and  Ap- 
portionment, New  York  city,  in  a  paper  presented  at 
le  recent  convention  of  the  American  Road  Builders' 
issociation.     An  abstract  of  the  paper  follows :     . 

The  interest  of  the  city,  the  county  and  the  state  is 
till  largely  confined  to  the  system  of  streets  or  roads 
^nder  the  jurisdiction  or  control  of  these  several  units, 
Ind  they  have  not  been  regarded  as  one  great  system 
\i  vital  interest  to  all  the  people. 

Rural  highways  connecting  more  or  less  important 
lentres  of  population  are  generally  much  older  than 
ly  part  of  city  street  systems  except  those  in  the  old- 
st  parts  of  the  towns,  while  the  outer  and  newer 
ts  have  been  much  more  recently  planned.  It  might 
lave  been  assumed  that  the  traffic  between  these  cen- 
res  of  population  would  continue  to  follow  these  old 
l^outes,  and  yet  how  often  it  is  found  that  they  are 
reached  only  through  streets  of  minor  importance,  of- 
ten shabby  and  unattractive,  not  infrequently  by  means 
of  awkward  and  obscure  oiTsets,  so  that  the  dominant 
feeling  is  one  of  relief  in  leaving  them  or  of  extreme 
unpleasantness  in  entering  them.  The  same  exper- 
iences are  likely  to  await  the  tourist  in  approaching  or 
leaving  the  smaller  town  or  satellite  city. 

Improvement  to  Approach  of  City 

On  the  other  hand,  when  a  county  or  state  road  sys- 
tem is  being  improved,  even  when  the  roads  selected 
for  improvement  lead  directly  to  well  established  city 
streets  of  adequate  width,  and  where  the  further  expan- 
sion of  the  city  is  quite  certain  to  follow  along  this 
trunk  highway,  an  increase  in  the  width  of  such  road 
as  it  approaches  the  city,  the  improvement  of  its  align- 
ment and  grades,  special  attention  to  its  cross-section 
and  drainage,  the  planting  of  trees  and  a  little  more 
care  given  to  the  road-side  would  be  of  incalculable 
benefit  and  involve  little  additional  cost,  while  it  might 
save  much  expense  for  future  widening  and  much  an- 
noyance through  traffic  congestion.  Of  course,  this 
requires  vision,  a  quality  all  too  rare,  and  it  may  even 
involve  the  diversion  of  traffic  through  by-passes  about 
already  existing  centres. 

The  value  of  a  trunk  line  highway  is  generally  in 
proportion  to  its  length,  provided  it  is  well  improved 
throughout,  and  the  value  to  the  public  of  its  improve- 
ments depends  in  no  small  degree  upon  the  promptness 
;with  which  the  entire  improvement  is  carried  out,  so 


that  it  may  be  made  available  for  modern  traffic  for  its 
entire  distance.  There  are  cases  where  an  important 
state  highway  has  been  improved  for  long  distances  on 
both  sides  of  a  town  and  up  to  its  corporate  limits,  but 
the  town  is  not  disposed  to  undertake  a  similar  im 
provement  of  the  portion  of  the  road  within  its  limits. 
The  state  may  have  the  right  to,  and  in  equity  it 
should,  bear  a  certain  portion  of  the  expense,  this  por- 
tion depending  upon  the  width  at  which  it  is  to  be  im- 
proved through  the  town  as  compared  with  the  width 
of  the  part  outside  of  the  town,  but  there  may  be  no 
way  of  compelling  the  town  to  do  its  part.  The  result 
may  be  a  delay  of  years  in  the  realization  of  the  benefit 
which  would  result  from  the  complete  improvement  of 
the  road,  the  annoyance  and  expense  of  reducing  speed 
or  load  to  adapt  them  to  the  bad  condition  of  the  road 
within  the  town  or  a  detour  around  it  if  one  is  avail- 
able. Such  a  detour,  where  a  road  is  under  construc- 
tion or  repair,  is  accepted  philosophically  as  it  holds 
out  a  promise  of  better  conditions  in  the  near  future, 
but  when  due  to  the  deliberate  unwillingness  of  the 
town  to  put  its  part  of  the  road  in  as  good  condition 
as  the  adjoining  rural  sections  it  gives  rise  to  some  un- 
kind thoughts  and  words  as  to  the  indiflference  and 
backwardness  of  the  community  which  is  responsible 
for  the  conditions. 

The  Town  That  Cannot  Improve 

And  yet  there  is  often  much  to  be  said  in  extenua- 
uation  of  the  attitude  of  the  town  or  small  city  which 
does  not  promptly  undertake  its  share  of  the  work.  It 
may  be  a  community  where  real  estate  values  are  low, 
where  there  are  few  if  any,  industries  contributing  to 
traffic  which  uses  the  road  and  few  who  would  use  it 
for  pleasure,  where  there  are  no  natural  attractions  to 
induce  the  tourist  to  stop,  where  there  is  not  even  an 
inn  which  one  would  be  tempted  to  do  other  than  avoid. 
The  taxpayers  of  such  a  town  think  it  unjust,  and  not 
unnaturally,  that  they  should  be  called  upon  to  provide 
a  good  road  for  what  to  them  appears  to  be  alien  traf- 
fic, leaving  nothing  in  its  wake  but  a  cloud  of  dust  or 
a  smell  of  gasoline.  Such  conditions  present  a  serious 
problem  in  the  development  of  a  complete  state  or 
national  im])roved  road  system. 

It  is  probable  that  many  of  the  state  highway  laws 
provide  for  a  determination  of  the  proportions  of  the 
expense  of  improving  such  a  link  in  its  road  system 
which  should  be  borne  by  the  state  and  the  town,  such 
proportions  depending  upon  the  additional  width  or  the 
more  costly  type  of  the  road  thr(5ugh  the  town,  but 
there  may  be  no  means  of  securing  prompt  action  by 
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the  town  authorities  in  providing  its  share  of  the  funds. 
Such  laws,  where  they  exist,  are  necessarily  uniform 
and  inelastic ;  but  even  this  is  better  than  would  be 
the  practice  of  enacting  special  laws  to  fit  each  case. 
This  would  result  in  endless  log  rolling,  unfair  compro- 
mise and  grave  abuse.  It  is  difficult,  if  not  impossible, 
to  standardize  where  conditions  are  quite  different. 

Improvement   of  Entire   Trunk   Highway 

Prompt  improvement  of  the  entire  trunk  highways 
is  the  object  to  be  sought.  The  state  should  be  able 
to  secure  this  result,  but  without  injustice  to  commun- 
ities where  the  imposition  of  the  share  of  the  cost  de- 
termined by  statute  would  involve  serious  hardship. 
It  would  seem  as  though  the  power  to  carry  out  such 
improvement  at  the  time  other  sections  of  the  road 
are  improved  should  be  vested  in  the  state,  which 
would  become  responsible  for  payment  for  the  work 
in  the  fir.st  instance,  and  that  the  town  should  be  oblig- 
ed to  contribute  such  share  as  may  be  designated  by 
law,  provided  the  law  so  specifies,  with  the  right  of 
appeal  to  some  high  judicial  body  which  would  have 
the  power  either  to  decrease  or  increase  the  proportion 
fixed  by  statute,  the  decision  in  each  case  to  be  reach- 
ed after  careful  consideration  of  all  the  circumstances, 
including  population,  the  assessed  value  of  real  estate 
in  the  town,  its  existing  debt  and  tax  budget  in  rela- 
tion thereto,  the  amount  of  traffic  originating  in  the 
town,  the  need  of  other  improvements,  the  width  of  its 
streets  in  proportion  to  their  traffic  and  prol>ably  othei 
factors  which  would  be  essential  to  a  fair  determina- 
tion of  the  issue. 

This  suggestion  may  be  somewhat  crude,'  but  it  is 
put  forward  in  the  belief  that  the  conditions  which  it 
is  designed  to  meet  are  a  serious  obstacle  to  the  prompt 
realization  of  a  complete  scheme  of  state  and  national 
highway  improvement,  and  also  in  the  belief  that  the 
value  of  such  a  system  is  dependent  in  no  small  degree 
upon  the  promptness  with  which  it  can  be  wholly  com- 
pleted. It  will  probably  be  found  that  the  cases  where 
a  town  has  obstinately  and  persistently  refused  to  do 
its  share  of  the  improvement  of  a  trunk  highway  pass- 
ing through  it  are  comparatively  rare,  and  that  they 
are  quite  generally  ready  to  pay  not  only  for  the  extra 
width  but  also  for  the  improved  type  of  surface  deemed 
suitable. 

Large  Cities  Should  Also  Contribute 

Where  a  state  contains  a  large  city,  the  population 
of  which  is  a  very  large  proportion  of  that  of  the  state, 
and  the  assessed  value  of  the  real  estate  in  which,  and 
consequently  its  contribution  to  the  expenses  of  the 
state,  is  more  than  that  of  all  the  rest  of  the  state, 
and  where  none  of  the  state  funds  for  road  improve- 
ment are  expended  within  the  city  limits  there  is  like- 
ly to  be  a  certain  degree  of  resentment  on  the  part  of 
the  city  at  what  it  deems  an  injustice,  especially  if  the 
city  receives  no  part  of  the  receipts  from  automobile 
licenses  or  registration  fees.  While  this  feeling  may 
be  justified  it  must  be  remembered  that  a  very  large 
proportion  of  the  vehicles  using  the  state  highways 
come  from  the  cities,  while  few  of  those  in  the  rural 
districts  are  tempted  to  go  to  the  crowded  city  streets 
for  pleasure  riding  or  are  compelled  to  do  so  for  busi- 
ness reasons.  This  is  conspicuously  true  as  to  the 
heavy  motor  vehicles  which  result  in  the  greatest 
wear  upon  ro?,d  surfaces,  the  great  majority  of  which 
are  engaged  in  delivering  goods  from  the  large  cities, 
where  they  are  manufactured,  to  outlying  towns,  and 


which  probably  will  soon  be  engaged  in  a  vastly  in 
creased  inter-city  and  inter-state  traffic. 

There  has  been  too  much  of  a  disposition  in  the 
pa.st  to  consider  city,  county  and  state  highway  sy.s- 
tcms  as  if  they  were  three  separate  and  distinct  things, 
while  we  will  not  .satisfactorily  solve  the  problem 
confronting  us  until  we  think  in  larger  terms  and  real- 
ize that  they  are  only  parts,  under  different  jurisdic- 
tions, of  a  great  national  enterprise  worthy  of  the  best 
efforts  and  enthusiastic  support  of  every  one  of  us. 


Amendments  to  Ontario  Highway  Act 

A  BILL  to  amend   the  Ontario  Highways  Act 
has    been    passed    in     the     Legislature.    One 
amendment  is  the  striking  out  of  the  clause 
in  sub-section   1  of  section   16,  which  limited 
the  amount  to  be   contributed  by   the   Province   for 
work  within  suburban  areas  to  $4,000.   Section  16  is 
further  amended  by  adding  the  following  clause: 

"Any  suburban  road  or  portion  thereof  may  be 
designated  a  'Provincial  County  Road'  in  pursuance 
of  section  28  of  the  Highway  Improvement  Act,  and 
when  so  designated  expenditure  thereon  for  construc- 
tion and  for  maintenance  and  rejmir  shall  be  borne 
by  the  county,  city  or  town,  and  the  Province  in  the 
proportions  of  20  per  cent,  by  the  county,  20  per  cent, 
by  the  city  or  town,  and  60  per  cent,  by  the  Province." 
Another  section  has  been  added,  providing  that 
"the  Minister  of  Public  Works  and  Highways  may 
arrange  for  special  instruction  or  publicity  in  respect 
of  highway  improvement,  and  the  cost  of  such  service 
shall  be  payable  out  of  any  funds  appropriated  by  the 
Legislature  for  special  instruction  of  superintendents. 
A  section  is  also  added  prohibiting  the  dumping 
of  earth,  debris  or  excavated  material  from  drains  con- 
structed, improved  or  repaired  under  the  Municipal 
Drainage  Act  or  the  Ditches  and  Watercourses  Act, 
within  the  travelled  portion  of  any  township  road,  or 
within  the  limits  of  any  county  or  provincial  road,  ex- 
cept express  permission  in  writing  is  i;eceived  from  the 
authorities  responsible  for  the  maintenance  of  the  road. 
Another  added  section  provides  that  "The  council 
of  a  local  municipality  may  construct  a  sidewalk  on  a 
county  road,  provincial  highway  or  a  road  or  highway 
under  the  control  of  a  board,  special  commission  or 
other  authority,  but  no  such  work  shall  be  undertaken 
without  the  consent  in  writing  being  first  obtained 
from  the  county  council,  department  of  public  high- 
ways, board,  special  commission  or  other  authority 
having  control  of  the  said  road  or  highway." 


The  Administrative  Council  of  the  city  of  Mc 
treal   have   requested   the  aldermen   to   express   thf 
desires  in  relation  to  the  La  Salle  Bridge  Act.    Til 
authorizes   the  commissioners  to  make  a   settleme 
with  Messrs.  A.  Pion,  F.  A.  Grothe  and  T.  O'Sullivi 
contractors,  who  threw  up  contracts  for  the  constr 
tion  of  the  bridge  owing  to  war  conditions.    A  set 
ment  can,  however,  only  be  made  on  the  recommer 
ation  of  the  Council.   The  city  is  authorized  to  retii 
the  contractors'  deposits,  as  well  as  their  cquipme 
pay  for  the  value  of  the  work  done,  and  settle  t| 
claims  of  the  contractors.   Failing  a  mutual  agreemell 
between  the  parties  within  six  months,  the  entire  que 
tions  at  issue  must  go  to  arbitration. 


The  19th  Annual  Convention  of  the  Union  of  Ca 
adian  Municipalities  will  be  held  in  the  city  of  Kir 
ston,  Ont.,  Aug.  12th,  13th  and  14th,  1919. 
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Sixth  Canadian  Good  Roads  Congress 
and  Exhibition,  May  20-22 

Parliament  Buildings,  Quebec  City,  Will  be  Location  of  This  Year's 
Premier  Canadian  Good  Roads  Convention — Program  is  Given  IBelow 


TUESDAY,  MAY  20th 
Morning  Session 

Registration  of  delegates  and  visitors  at  Par- 
liament Building.  Registration  continuing 
throughout  the  Congress. 

Appointment  of  Nomination,  Resolution  and 
Legislation   Committees. 

Address  of  Welcome. 

Afternoon  Session 

"Federal  Aid,"  by  Hon.  J.  D.  Raid,  Minister  of 
Highways,   Railways  and   Canals,   Ottawa. 

"Highway  Maintenance,"  by  Capt.  J.  A.  Du- 
chastel  de  Montronge,  C.E.,  Manager  City  of 
Outremont,   P.Q. 

"Gravel  Roads,"  by  Chas.  Talbot,  C.E.,  County 
Road    Superintendent,    London,    Ont. 

"Surface  and  Subsoil  Drainage  and  Founda- 
tions," by  Gabriel  Henry,  C.E.,  Chief  Engineer, 
Province    of   Quebec    Highways    Department. 

Annual  dinner  and  entertainment  at  Chateau 
Frontenac  in  the  evening. 

WEDNESDAY,   MAY  21st 
Morning  Session 

"Roads  as  an  Aid  to  Agriculture."  Address  by 
Hon.  Geo.  S.  Henry,  Minister  of  Agriculture, 
Province  of  Ontario,  and  Hon.  J.  A.  Caron,  Min- 
ister  of  Agriculture   of   Quebec, 

"Hot  Mix  Asphalt  Pavements,"  by  Francis  P. 
Smith,  Ph.D.,  Consulting  Engineer,  New  York 
City. 

"Practical  Advice  to  Road  Superintendents 
and  Municipal  Councils,"  by  Alexandre  Eraser, 
C.E.,  Assistant  Chief  P2ngineer,  Province  of  Que- 
bec,   Highways    Department. 

"Bituminous  Macadam."  (Penetration  Meth- 
od) by  A.  W.  Dean,  Chief  Engineer,  Massa- 
chusetts   Highway    Commission. 

Annual  Meeting,  Canadian  Automobile  Asso- 
ciation,  at    Chateau    Frontenac. 

Afternoon  Session 

"Shall  We  Restrict  the  Load  or  Build  the 
Road?"  by  W.  A.  McLean,  Deputy  Minister  of 
Highways,   Province  of   Ontario. 

"Concrete    in     Road      Construction,     Culverts 


and  Bridges,"  by  Eltinge  G.  Breed,  Chief  Engi- 
neer, New  York  State  Highways  Department, 
Albany,   N.Y. 

"Construction  and  Maintenance  of  Macadam- 
ized Gravel  Roads,"  by  Alex.  Lariviere,  C.E., 
Engineer,  Province  of  Quebec,  Highways  De- 
partment. 

"The  Use  of  Refined  Tar  in  Construction  and 
Maintenance,"  by  Paul  D.  Sargent,  Chief  Engi- 
neer, Maine  Highways  Commission,  Augusta, 
Me. 

Evening  Session 

Annual  general  meeting,  Canadian  Good  Roads 
Association  for  election  of  directors  and  officers, 
and  reception  of  annual  report  and  financial  and 
other   reports. 

THURSDAY,  MAY  22nd 
Morning  Session 

"Schools  for  Highway  Engineering,"  by  Prof. 
A.  T.  Laing,  University  of  Toronto,  Ontario. 

"Drainage,"  by  Jas.  H.  McDonald,  Consulting 
Engineer,   New  Haven,   Conn. 

"Construction  and  Maintenance  of  Macadam- 
ized Municipal  Roads,"  by  A.  Paradis,  C.E.,  En- 
gineer, Province  of  Quebec,  Highways  Depart- 
ment. 

"Macadam  Roads,"  by  A.  P.  Sandles,  Secre- 
tary, National  Crushed  Stone  Association,  Col- 
umbus,  Ohio. 

Luncheon  and  drive  at  noon. 

Afternoon  Session 

"Keeping  the  Highways  Open  in  Winter,"  by 
Hon.   Frank  Carrel,   Quebec. 

"Road  Machinery,"  by  Prof.  A.  H.  Blanchard, 
Consulting   Engineer,   New   York   City. 

"A  Comparative  Study  of  the  Different  Meth- 
ods of  Transportation  of  Road  Materials,"  by  E. 

W.  Gauvrcau,  C.E.,  Engineer,  Province  of  Que- 
bec, Highways   Department. 

"Contracts,  the  Contractor  and  Labor  vs. 
Government  Construction  of  Trunk  or  Main 
Roads,"  by  Col.  W.  D.  Sohier,  Chairman,  Massa- 
chusetts   Highway    Commission,    Boston,    Mass. 
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British  Government  Establishes 
Transportation  Department 


TllJi  British  Government  has  for  some  time  l)een 
planning  to  establish  a  separate  government 
department  to  deal  with  all  matters  of  transpor- 
tation, and  a  bill  for  that  purpose  is  now  pend- 
ing in  Parliament.  The  new  department  is  to  be  call- 
ed the  Ministry  of  Ways  and  Communications  and  is  to 
take  over  the  powers  of  supervision  over  railways  and 
other  transportation  utilities,  which  have  long  been 
exercised  by  the  Board  of  Trade.  So  long  as  the  rail- 
ways continue  under  direct  government  management, 
as  has  been  the  case  since  Great  Britain  entered  the 
war,  this  authority  also  is  vested  in  the  Minister  of 
Ways  and  Communications.  Besides  the  railways,  the 
minister  receives  authority  over  the  street  railways, 
canals  and  other  inland  waterways,  docks,  piers,  roads, 
hridges,  ferries  and  the  supply  of  electricity.  The  bill 
empowers  the  minister  to  fix  all  rates  and  charges  and 
the  wages  of  labor  on  all  utilities  under  his  charge. 
While  there  has  been  no  official  decision  as  to  whether 
the  government  will  take  over  permanently  the  rail- 
way lines  of  the  country,  the  bill  in  Parliament  gives 
the  minister  authority  to  purchase  any  utility  under 
his  charge  outright  at  a  price  fixed  by  agreement  or 
by  condemnation  proceedings. 

Abstract  of  Provisions 

The  following  is  an  abstract  of  the  provisions  of  this 
most  important  Bill : 

1.  A  Minister  of  Ways  and  Communications  may 
be  appointed  for  improving  the  means  of,  and  the  facil- 
ities for,  locomotion  and  transport. 

2.  The  Minister  is  to  take  steps  to  carry  out  this 
purpose,  and  all  the  powers  and  duties  of  any  govern- 
ment department  in  relation  to  the  following  matt  rs 
are  to  be  tran.sferred  to  him  from  dates  to  be  fixed  by 
Orders  in  Council : 

(a)  Railways: 

(b)  Light  railways; 

(c)  Tramways: 

(d)  Canals,  waterways,  and  inland  navigations; 

(e)  Roads,  bridges  and  ferries,  and  vehicles  and 
traffic  thereon ; 

(f)  Harbors,  docks  and  piers; 

(g)  The  supply  of  electricity ; 

including  any  powers  and  duties  in  relation  to  any 
railway,  light  railway,  tramway,  canal,  inland  naviga- 
tion, harbor,  dock,  pier,  electricity,  or  other  undertak- 
ing concerned  with  any  of  the  above  matters. 

Any  powers  or  duties  of  the  Admiralty  exerciseable 
in  or  in  relation  to  ports  declared  to  be  dockyard  ports 
under  the  Dockyard  Ports  Regulation  Act,  1865,  are 
not  transferred  to  the  Minister,  and  any  powers  of  the 
Board  of  Trade  with  respect  to  dockyard  ports  may  be 
transferred  by  Order  in  Council  to  the  Admiralty. 

3.  (1)  In  order  to  afford  time  for  the  formulation 
of  future  policy  the  following  provisions  are  to  have 
eflfect  for  two  years  from  the  passing  of  the  Act : 

Ca)  Where  possession  has  been  taken  of  any  rail- 
road undertaking,  possession  may  be  retained  upon 
the  same  terms  as  to  payment  as  those  already  in  force 
and  the  Minister  may  exercise  over  them  the  powers 
exercised    bv    the    Board    of   Trade   and    such    other 


powers  as  are  conferred  by  this  section  or  are  agreed 
to  by  the  railway  companies  concerned  ; 

(b)  The  Minister  may  take  possession  of  the  whole 
or  any  part  of  any  other  railway  undertaking,  or  of  any 
light  railway,  tramway,  canal,  inland  navigation,  har- 
bor, dock  or  i)ier  undertaking,  or  of  any  plant  belong- 
ing to  them  or  used  upon  them  and  of  any  private  rail- 
way wagons  required  for  use  on  any  such  railway,  and 
of  any  barges,  tugs,  and  other  craft  required  for  use 
on  any  such  canal. 

(c)  The  directors,  officers  and  servants  of  any  un- 
dertaking of  which,  or  of  the  plant  whereof,  possession 
is  retained  or  taken  are  to  obey  the  directions  of  the 
Minister  as  to  the  user  thereof,  and  any  directions — 

(i)  as  to  rates,  fares,  tolls,  dues  and  charges: 

(ii.)  as  to  salaries,  wages,  renumeration  and 
conditions  of  employment  of  any  persons  em- 
ployed on  or  in  connection  with  any  such  un- 
dertaking; 

(iii.)  as  to  working  or  discontinuing  the  under- 
taking or  any  part  including  keeping  open  or 
closing  any  stations ; 

(iv.)  for  securing  that  the  permanent  way,  roll- 
ing stock,  etc.  are  satisfactory  in  type  and  de- 
sign ; 

(v.)  as  to  the  carrying  out  of  alterations,  im- 
provements and  additions  which  the  Minister 
considers  necessary  to  public  safety  or  for 
more  efficient  and  economic  working; 

(vi.)  for  securing  co-operation  between  under- 
takings and  for  securing  the  common  user  of 
facilities,  rolling  stock  and  equipment; 

(vii.)  for  affording  running  powers  to  the  own- 
ers of  any  other  undertaking; 

(viii.)  for  securing  that  manufacturing  and  re- 
pairing facilities  and  auxiliary  and  ancillary 
services  shall  be  used,  and  the  purchase  and 
distribution  of  stores  shall  be  conducted,  in  a 
manner  most  conducive  to  economy  and  effic- 
iency ; 

(ix.)  as  to  preparing  and  submitting  to  the  Min- 
ister statistics,  returns,  and  accounts. 

(d)  The  Minister  may  order  the  owners  of  any 
undertaking  to  acquire  any  land  and  to  construct  any 
works ; 

(e)  Any  rates,  fares,  tolls,  dues  and  charges  direct- 
ed by  the  Minister  are  to  be  deemed  reasonable  and 
may  be  charged  notwithstanding  any  statutory  limit. 

(2)  Any  officer  or  servant  of  any  such  undertaking 
if  required  is  to  be  transferred  to  the  Minister,  if  per- 
manently with  the  consent  of  such  officer  or  servant, 
and  if  temporarily  with  the  consent  of  the  undertakers, 
but  his  rights  as  to  any  pension  or  superannuation 
scheme  are  preserved. 

(3)  For  two  years  after  the  passing  of  the  Act  no 
new  route  for  omnibuses  may  be  established  without 
the  consent  of  the  highway  authority.  "Omnibuses" 
include  any  carriage  plying  for  hire  and  used  to  carry 
passengers  at  separate  fares. 

(4)  Where  by  the  exercise  of  the  powers  under  this 
section  the  value  of  any  undertaking  has  been  deprec- 
iated or  enhanced,  the  owners  are  to  be  entitled  to  be 
recouped  the  loss  or  are  liable  to  pay  gain,  and  any 
question  is  to  be  determined  by  the  Railway  and  Can- 
al Commission,  which  may  call  in  assessors  or  hold  or 
order  a  local  inquiry  if  necessary.  The  Commission 
may  act  by  two  members,  one  of  whom  is  to  be  the 
judge  and  is  to  have  an  unlimited  discretion  as  to  costs. 

4.  This  clause  gave  power  to  the  Minister  by  Order 
in  Council  to  acquire  and  work  any  of  the  undertak- 


May   7,   1919 


THE    CONTRACT    RECORD 


437 


el( 

li 


ve 

I 


[ings  mentioned  above  at  any  time  after  the  passing  of 

Ithe  Act  and  "undertaking"  was  to  include  any  shipping 

[or  other  services,  carried  on  as  ancillary,  and  such  ac- 

[quisition  was  not  to  be  limited  to  the  two  years.     It 

[was  announced,  however,  in  the  House  of  Commons 

ton  March  17th  last,  that  the  Bill  would  be  amended  by 

eliminating  the   procedure   by   Order   in   Council,   the 

result  of  which  .will  be  that  any  such  acquisition  must 

be  by  a  substantive  Bill. 

It  appears  to  be  intended  to  retain  at  any  rate  the 
following  provisions  of  clause  4: 

(1)  (e)  Power  to  purchase,  hire  and  lease  rail- 
way wagons  belonging  to  private  owners ; 
(f)  Power  to  establish,  maintain  and  work  trans- 
port services  by  land  or  water  limited  to  two 
years  and  to  construct  such  works  as  may  be 
necessary  also  limited  to  two  years.  Also 
powers  are  to  be  taken  to  prohibit  the  use  of 
private  wagons  in  future,  except  under  license. 

May  Provide  Funds 

5.  (1)  The  Minister  may,  subject  to  the  ajjproval 
f  the  Treasury,  advance  money  for  the  construction, 

mprovement  or  maintenance — 

(a)  of  railways,  light  railways,  and  tramways; 

(b)  of  roads,  bridges  and  ferries ; 

(c)  of  harbor,  docks  and  piers; 

(d)  of  canals  or  inland  navigations;  and 

(e)  for   the    promotion    and    improvement    of 
transjjort  services  by  land  or  water. 

2)  The  Minister  may  classify  roads  for  the  above 
urposes. 

6.  The  owners  of  any  railway,  lig'ht  railway,  tram- 
ay,  canal,   inland   navigation,   dock,   harbor,   pier   or 

electricity  undertaking,  and   the   authority  or   person 
iable  to  maintain  any  road  or  bridge  must  furnish  the 
inister  with  any    accounts,    statistics    and    returns 
hich  he  may  require. 

7.  The  Minister  may  hold  any  inquiries  which  he 
thinks  necessary  or  desirable,  and  any  witness  sum- 
moned to  attend  and  failing  to  do  so  without  reason- 

ble  excuse  is  liable  to  a  fine  not  exceeding  £5. 

8.  The  Minister  may  appoint  secretaries  and  staff, 
e  is  to  be  paid  £5,000  a  year  and  any  parliamentary 

ecretaries  £1,500  a  year. 

9.  This  clause  deals  with  the  title  of  the  Minister, 
how  his  orders  are  to  be  evidenced,  prevents  a  member 
holding  certain  offices  from  vacating  his  seat  when 
appointed  Minister,  and  deals  with  the  oath  to  be  tak- 
en by  the  Minister. 

10.  This  clause  renders  the  Minister  and  two  sec- 
retaries eligible  to  the  House  of  Commons  and  pre- 
vents the  first  person  appointed  Minister  from  vacat- 

ng  his  seat. 

11.  (1)  The  title  is  the  Ministry  of  Ways  and  Com- 
unications  Act,  1919. 

(2)  "Government  Department"  includes  the  Light 
ailway  Commissioners,  the  Road  Board,  and  the  Lord 
Lieutenant  and  Privy  Council  of  Ireland. 


I 


The  building  and  supply  men  of  Guelph,  Ont.,  who, 
as  previously  announced,  are  forming  a  branch  of  the 
Provincial  Builders'  and  Supply  Association,  have  got 
their  organization  going.  In  our  issue  of  April  23rd, 
we  gave  a  report  of  their  first  meeting  at  which  this 
action  was  decided  upon.  Another  meeting  has  since 
been  held  and  the  following  officers  elected :  President, 

eo.  A.  Scroggie ;  vice-president,  A.  R.  Reynolds ;  sec- 

etary-treasurer,  W.  A.  Cowan. 


Nearly  Five  Times  Design  Load  on  Concrete 
Floor  Without  Causing  Collapse 

LOADS  from  four  to  six  times  those  for  which  the 
floor  was  designed  have  just  been  put  on  a  re- 
inforced-concrete  building  in  Long  Island  City, 
N.  Y.,  through  the  almost  criminal  negligence 
of  a  warehousing  superintendent.  The  floor  has  crack- 
ed badly —  so  badly  that  the  superintendent  of  Build- 
ings of  Queens  Borough  has  ordered  the  load  mostly 
removed  and  the  floors  shored  up,  and  has  required 
that  they  be  repaired.  There  was  no  definite  collapse, 
however,  nor  is  there  any  evidence  of  any  adverse  ef- 
fect on  the  rest  of  the  building,  a  remarkable  testimon- 
ial to  the  effectiveness  of  this  type  of  construction. 
Engineering  News-Record  describes  the  situation  as 
follows : 

The  building  in  question  is  known  as  the  Kindel 
Bed  Co.  building.  It  is  located  in  Long  Island  City  in 
one  of  the  boroughs  of  New  York  City.  It  is  a  four- 
story  structure,  and  the  section  in  question  is  80  ft. 
wide  and  218  ft.  long.  Transversely  it  is  divided  into 
three  bays,  the  outer  bays  being  26  ft.  4  in.  in  span  and 
the  middle  bay  27  ft.  4  in.  In  the  other  direction,  col- 
umns are  spaced  18  ft.  c.  to  c.  The  floor  is  a  girder, 
beam-and-slab  type,  14  x  26-in.  girders  running  length- 
wise of  the  building  and  8  x  22-in.  beams  being  spaced 
6  ft.  c.  to  c.  and  s))anning  between  the  columns  or  the 
girders.  The  building  was  erected  in  1916  and  was 
designed  for  manufacturing  purposes  to  have  a  load  on 
this  floor  of  200  lb.  per  stpiare  foot. 

The  original  owners  of  the  building  had  vacated  it, 
and  the  second  floor,  through  a  series  of  leases,  came 
into  the  control  of  a  warehouseman  in  New  York  city. 
Some  time  early  this  year  he  began  storing,  on  the 
floor,  boxes  of  sheet  tin  being  held  for  the  Standard  Oil 
Co.  preliminary  to  shipment  to  the  far  East.  These 
boxes  are  of  various  sizes,  but  the  main  ones  are  14  x 
8^  in.  in  plan  and  about  4  in.  deep,  and  carry  sheet  tin 
to  such  an  amount  that  the  gross  load  of  the  tin  plus 
the  box  is  122  lb.  This  gives  a  loading  of  about  68  lb. 
per  square  foot.  Apparently  the  entire  floor,  except  a 
4-ft.  aisle  down  the  inside  of  the  column  rows,  was 
loaded  with  these  boxes,  some  of  which  were  piled  as 
high  as  20  deep.  It  is  the  opinion  of  observers  that  in 
some  places  the  load  reached  1,300  lb.  per  square  foot 
and  that  the  uniform  load  must  have  been  equivalent 
to  a  load  of  900  lb.  per  square  foot  over  the  entire  floor, 
about  4yy  times  the  design  load. 

The  first  warning  of  trouble  is  reported  to  have 
been  given  by  the  night  watchman,  who  heard  ominous 
rumblings  and  crunchings  Which  so  disturbed  him  as  to 
make  him  get  outside  of  the  building  and  stay  out  all 
night.  The  next  day  he  reported  the  trouble,  and  it 
was  found  that  many  cracks  were  appear'ing  in  the 
floors.  There  was  also  a  certain  deflection,  although 
this  was  not  very  considerable  nor  has  it  been  measur- 
ed. At  any  rate.  Superintendent  of  Buildings  Moore, 
immediately  upon  being  informed  of  the  trouble,  put 
an  "unsafe"  order  on  the  building  and  had  a  court  re- 
quire tbe  survey  demanded  by  New  York  law  for  such 
contingencies.  Under  the  authority  of  this  court  order 
he  removed  enough  of  th<^  load  so  that  at  present  the 
floor  is  carrying  somewhat  over  its  designed  amount. 
At  the  same  time  he  strutted  up  those  sections  of  the 
floor  where  the  cracking  appeared  to  be  most  danger- 
ous.   At  present  it  is  the  intention  to  repair  the  floor  or 
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to  replace  it,  although  the  exact  method  to  be  carried 
out  has  not  been  determined. 

The  cracks  in  the  floor  seem  to  indicate  that  a  con- 
tinuous beam  action  was  carried  clear  across  the  three 
panels  of  the  80-ft.  width.  Cracks  appear  in  the  floor- 
slab  of  the  interior  panel  about  the  point  of  inflection, 


and  in  some  places  are  caried  down  a  short  distance 
into  traverse  beams. 

Similar  cracks  around  some  of  the  columns  appear 
in  the  longitudinal  stringers,  and  in  all  cases  the  crack- 
ing seems  to  have  been  roughly  circular  around  the 
heads  of  the  columns. 


Activated  Sludge  Experiments  at  Sheffield 
Successful  Results  by  Agitation 


By  John  Haworth,  F.I.C.,  F.C.S. 


IN  July,  1916,  a  paper  was  read  before  the  Associa- 
tion of  Managers  of  Sewage  Disposal  Works  des- 
cribing some  experiments  carried  out  at  the  Shef- 
field sewage  works,  in  which  crude  sewage  was 
being  treated  by  means  of  activated  sludge  without  the 
use  of  compressed  air.  These  experiments  have  been 
continued  and  developed,  and  two  tanks  on  a  working 
scale  have  been  constructed  recently,  which  are  treat- 
ing 50,000  to  60,000  gallons  of  trade  sewage  per  day. 


Activated  Shjd<,e-  Cxpewhientj. 
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Early  in  1916  a  tank  of  800  gallons  capacity  was  fit- 
ted with  a  paddle  stirrer,  and  with  an  apparatus  for  in- 
ducing air  mechanically.  After  this  tank  had  been  in 
use  for  some  time  it  was  found  that  by  suitably  regu- 

•  Chemist   and' Manager,    Sheffield    Corporation   Sewage   Works 


lating  the  revolutions  of  the  paddle,  purification  could 
be  obtained  satisfactorily  to  the  extent  of  at  least  three 
fillings  of  the  tank  per  day,  without  the  use  of  the  aera- 
tor. The  tank  has  been  operated  during  the  last  two 
years  in  this  manner.  The  table  below  indicates- 
the  character  of  the  results  obtained : 

Surface  Aeration  With  Suitable  Agitation 

The  results  of  this  and  other  experiments  led  to  the 
conclusion  that  given  suitable  agitation,  to  obtain  thor- 
ough intermixing  of  the  activated  sludge  with  the  sew- 
age, and  to  prevent  settlement,  the  necessary  air  re- 
quired to  maintain  the  biological  activity  might  be  ob- 
tained by  surface  aeration.  To  accomplish  this  it  was 
found  necessary  to  produce  constant  change  of  surface 
of  the  liquid. 

The  question  also  suggested  itself,  and  is  worthy  of 
investigation,  whether  in  the  case  of  systems  where 
air  is  blown  through  the  sewage,  the  aeration  is  not 
largely  brought  about  by  solution  at  the  surface,  by 
reason  of  the  large  disturbance  and  change  of  surface 
exposed  by  the  rising  bobbles,  rather  than  by  solution 
of  oxygen  from  the  bubbles  themselves.  It  was  evi- 
dent that,  except  in  the  case  of  small  tanks,  the  hori- 
zontal paddle  type  of  agitator  would  not  be  quite  suit- 
able, and  two  tanks  of  a  difi:erent  type  have  recently 
been  designed  and  put  into  operation — see  sketch. 

The  tanks  are  30  ft.  by  14  ft.  by  4  ft.  deep,  with  level 
floors.  Division  walls  have  been  constructed  to  form 
a  continuous  channel,  approximately  3ft.  3  in.  wide, 
along  which  the  sewage  can  circulate  and  return  to  an 
agitator  placed  at  one  end  of  the  tank.  The  agitator 
consists  of  two  vertical  pistons  of  the  Root's  blower 
type.  On  rotating  the  agitators,  the  sewage  is  circu-^ 
lated  at  a  velocity  sufficient  to  prevent  settlement  of 
the  sludge.  A  velocity  of  li.<^ft.  to  2ft.  per  second  has 
been  found  ample  to  accomplish  this  result.  A  mech- 
anical aerator  was  fixed  in  one  of  the  tanks,  in  case  ad- 
ditional air  was  required,  but  it  has  been  found  un- 
necessary. By  means  of  the  agitators  and  the  special 
construction  of  the  tanks  constant  change  of  surface 
occurs.  One  tank  was  put  into  regular  use  in  October 
last.    Humus,  washed  from  material  taken  from  a  con- 


Analysis    of    Samples    from    Experimental    Aeration    Plant,  Sheffield    Sewage    Works,   from    November   27th, 
January  31st,  1919.— Number  of  Samples,  46.— Results  in  parts  per  100,000. 

Sewage  Effluent 

Best           Worst        Average  Best  Worst 

Suspetided  solids fl-6           fiS-S           34.20  --  - 

OEVKen  absorbed  in  four  hours 3.32         13.38           ..10  .15  .60 

Free  and  saline  ammonia 1-234         6.41           3.34  .039  2.275 

Albuminoid  ammonia -304         1.74             .751  022  .129 

Chlorine 6-7           16.8             9.8  6.4  16.0 

Nitric  nitrogen .•••^•;   —             —             —  1.5o  .16 

Dissolved  oxygen  taken  in  five  days  at  65  deg.  Fah —            —            —  "i^  -^"^ 


1918,   to 


Average 

.32 
.424 
.05 
9.29 
.75 
.153 
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ict  bed,  was  put  in  to  a  depth  of  about  6in.,  and  the 
lank  filled  with  sewage. 

Industrial  Sewage  Experimented  Upon 

After  ten  days'  agitation  the  sludge  was  completely 
i:oagulated  and  flocculent,  and  found  to  be  sufficiently 
Activated  to  allow  the  experiment  to  proceed.  The 
ink  was  then  worked  on  the  fill-and-draw  principle, 
[nd  has  purified  sewage  satisfactorily  and  continuous- 
ly during  the  last  three  months,  three  fillings  of  the 
lank  per  day  being  dealt  with.  The  liquid  treated  is 
%n  industrial  sewage,  containing  at  times  a  large  pro- 
sortion  of  iron  liquors,  soaps,  etc.  These  at  times 
jiave  required  extended  periods  of  treatment. 

The  following  table  indicates  the  character  of  the 
fcewage  dealt  with  and  the  results  obtained : 


Weight  Aggregate  in  Building  Construction:  A.  W.  Stephens. 
Result  of  Investigation  on  Shear,  Impact  and  Bond  made 
for  Concrete  Ship  Studies:  W.  A.  Slater. 

Afternoon  Session 

Papers  on  Cement  at  Meeting  of  American  Society   for 
Testing  Materials. 

Evening   Session 

Joint  Session  with  American  Society  for  Testing  Mater- 
ials. 

Report  of  A.S.T.M.   Committee  C-1:   On   Cement:   R.  S. 
Greenman,  Chairman. 

Report   of  A.S.T.M.    Committee   C-9:    On   Concrete   and 
Concrete  Aggregates:   Sanford   E.   Thompson,   Chairman. 

Report  of  A.C.I.  Committee  on  Fireproofing:  W.  A.  Hull, 
Chairman. 


i 
I 


Analysis  of  Samples  from  Experimental  Aeration  Plant,  Tinsley  Sewage  Works,  Tank  No.  1,  from  November  29th, 
1918,  to  January  31st,  1919. — Number  of  Samples,  62. — Results  in  parts  per  100,000. 

Sewage  Effluent 

Best            Worst           Average        Best  Worst  Average 

Suspended  solids 9.8             119.6             44.7               —  —  — 

Oxygen  absorbed  in  four  hours 1.88             17.26             5.84             .28  1.45*  .76 

Free  and  saline  ammonia 1.208             5.632           2.525           .110  3.024  1.249 

Albuminoid  ammonia .364             3.560           1.131           .062  .277  .13 

Chlorine                                                                                                                             4.1                14.7                8.5              5.8  12.1  8.6 

Nitric  nitrogen —                 —                 —           1.15  .03  .325 

Dissolved  oxygen  taken  in  five  days  at  65  deg.  Fah —                 —                 —             .017  .912  .277 

*,\gitators  stopped  for  two  periods 


The  power  absorbed  by  the  process  described  is  cal- 
culated at  20  horsepower  per  million  gallons,  but  there 
ppears  no  doubt  that  the  agitators  employed  could 
perate  a  much  larger  tank  with  only  a  slight  addition- 
al power  consumption.  There  is  no  doubt  that  a  variety 
of  types  of  agitator  might  be  devised  to  operate  such 
a  process,  probably  with  greater  efficiency.  Several 
types  are  at  present  under  consideration.  The  Sewage 
isposal  Committee  of  the  Corporation  have  already 
uthorized  the  extension  of  the  experiments  to  deal 
with  the  whole  of  the  flow  of  their  Tinsley  works  as 
soon  as  suitable  plant  can  be  obtained. 


Ii 


it 
It 


Concrete  Institute  Convention 

THE  provisional  programme  of  the  Annua!  Con- 
vention of  the  American  Concrete  Institute  has 
just  been  determined  upon.  This  year  the 
Directors  have  called  the  meeting  to  be  held 
t  Atlantic  City  on  June  27-28,  where  through  co-op- 
ration  of  the  officers  of  the  American  Society  for 
"esting  Materials,  meeting  there  at  the  same  tiine,  one 
vening's  joint  session  is  possible.  The  other  meetings 
f  the  Institute  have  been  arranged  so  as  not  to  con- 
flict with  the  meetings  of  the  other  society,  and  an 
open  afternoon  has  been  left  on  Friday  so  as  to  permit 
;he  members  of  the  American  Concrete  Institute  to  at- 
end  the  session  of  the  American  Society  for  Testing 
Materials  at  which  will  be  discussed  the  subject  of 
cement,  a  matter  of  greatest  interest  to  members  of 
this  society. 

FRIDAY,  JUNE  27th 
Morning  Session 

Report  of  Committee  on  Plain  and  Reinforced-Concrete 
Sewers:  W.  W.  Horner,  Chairman. 

Report  of  Committee  on  Treatment  of  Concrete  Sur- 
faces; J.  C.  Pearson,  Chairman. 

Effect  of  Vibration  During  Placing  on  Strength  of  Con- 
crete: D.  A.  Abrams. 

Investigation   into   the    Economic    Possibilities    of   Light 


^ 


A.C.I.  Paper:  Later  Fire  Tests  of  Concrete  Columns: 
W.  A.  Hull. 

A.C.I.  Paper:  The  Strainagraph  and  Its  Application  to 
Concrete  Ships:  F.  R.  MacMillan. 

A.S.T.M.  Paper:  Effect  of  Fineness  of  Cement:  D.  A. 
Abrams. 

A.S.T.M.  Paper:  Cement  Producing  Quick  Hardening 
Concretes:  P.  H.  Bates. 

SATURDAY,  JUNE  28th 
Morning  Session 

Report  of  Committee  on  Reinforced-Concrete  and  Build- 
ing Laws:  E.  J.  Moore,  Chairman. 

Report  of  Sub-committee  on  Regulation  for  Strength  Test 
of  Floors. 

Temperature  Cracks  in  Chimneys:  J.  G.  Mingle. 

Plasticity  and  Temperature  Deformation  in  Concrete: 
S.  C.  Hollister. 

Report  of  Committee  on  Reinforced-Concrete  Highway 
Bridges  and  Culverts:   A.   B.   Cohen,   Chairman. 

Concrete  Work  on  the  Brooklyn  Army  Base:  A.  C.  Toz- 
zer. 

Afternoon  Session 

Report  of  Committee  on  Concrete  Roads  and  Pavements: 
H.  E.  Breed,  Chairman. 

Papers  on  Fuel  Oil  Tanks: 
Design:  H.  B.  Andrews. 
Construction:  H.  E.  Walton. 
Tests:  J.  C.  Pearson. 

Report  of  Committee  on  Concrete  Sidewalks  and  Floors: 
J.  E.  Freeman,  Chairman. 

Evening   Session 

Construction  of  Concrete  Barges  for  New  York  State 
Canals:  S.  C.  Hollister. 

Layout  and  Equipment  of  the  Government  Concrete  Ship- 
yards: A.  L.  Bush. 

Problems  in  the  Design  of  Concrete  Ships:  J.  Glaettii,  Jr. 

Problems  in  the  Construction  of  Concrete  Ships:  R  T 
Wig. 
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General  Aspects  of  Grade  Separation 

An  Important  Phase  of  City  Planning — Interests  that  Must  Be  Con- 
sidered— Cost  of  Elevating  Railroad  Often  Less  Than  Changing  Streets 


TRACK  elevation  in  American  cities  has  l)cen 
a  very  live  subject  for  some  years.  Scarce- 
ly a  large  city  has  failed  to  do  some  work 
in  the  separation  of  highway  and  railroad 
grades  and  to-day  many  cities  of  moderate  size, 
with  the  exam])le  which  has  been  set  them  by 
their  larger  neighbors,  have  at  least  awakened  to  the 
benefits  to  be  derived,  and  to  the  importance  of  i)lan- 
ning  for  the  future  in  such  a  way  as  to  best  promote 
the  city's  welfare.  Each  city  has  its  own  peculiar  prob- 
lems, depending  upon  industrial  conditions,  topogra- 
phy, city  layout,  and  the  number  and  importance  of 
the  railroads  within  its  limits. 

The  Division  of  Grade  Separation  and  Bridges,  of 
the  city  of  Detroit,  has  recently  issued  a  report  which 
is  partly  a  i)rogress  report  and  ])artly  a  study  of  the 
general  and  special  problems  with  which  the  city  is 
confronted  as  it  looks  forward  to  an  extensive  pro- 
gramme of  construction.  Many  of  these  general  prob- 
lems and  aspects  of  grade  separation  are  necessarily 
common  to  other  cities,  and  in  the  belief  that  the 
statement  of  these  may  be  of  interest  to  engineers  en- 
gaged in  similar  preliminary  work  in  other  cities,  this 
abstract  of  the  report  by  Engineering  and  Contracting 
is  herewith  given. 

Grade  Separation  and  City  Planning 

Grade  separation  may  be  considered  an  important 
phase  of  city  planning,  because  in  its  broadest  sense 
city  planning,  deals  with  all  the  activities  of  life  in  a 
great  city.  The  closing  of  some  streets,  the  opening 
of  some  and  widening  and  the  straightening  of  others 
are  sometimes  needed  as  a  part  of  the  solution  of 
the  grade  crossing  problem.  The  establishment  of  a 
plan  of  main  avenues  of  traffic  is  not  only  necessary 
for  the  convenience  of  the  present  population,  but  it 
gives  better  control  over  the  plotting  of  land  and  the 
laying  out  of  streets.  The  genral  rule  seems  to  have 
been  that  American  railroads  were  built  with  but  lit- 
tle thought  of  the  possible  dangers  and  interruptions 
to  traffic  due  to  grade  crossings.  As  traffic  density 
increased  upon  the  railroads,  and  second,  third  and 
fourth  tracks  were  added,  certain  crossings  became 
points  of  danger  and  were  eliminated.  As  villages 
grew  into  cities  and  expanded  territorially,  the  need 
of  maintaining  a  few  streets  open  to  traffic  at  all  times, 
caused  both  city  and  railroad  officials  to  seek  for  some 
means  of  grade  operation  and  a  considerable  amount 
of  the  work  of  elimination  has  been  done  in  many 
cities,  but  in  only  a  few  has  there  been  adopted  any 
general  comprehensive  plan  for  the  complete  elimina- 
tion of  all  grade  crossings.  It  would  appear  from  a 
study  of  existing  structures  and  records  that  general- 
ly the  work  has  been  undertaken  rather  with  a  view 
to  eliminating  crossings  because  they  were  a  source 
of  danger  to  human  life,  or  to  secure  a  greater  freedom 
of  railroad  operation  from  interruption  by  traffic  on 
the  highway,  than  as  an  essential  part  of  a  comprehen- 
sive plan  for  bettering  city  traffic  conditions. 

Every  rapidly  growing  city  faces  conditions  which 


tend   to  increase   the   difficulty  of   handling  its   local 
transportation. 

The  need  for  more  street  cars,  more  rapid  move- 
ment of  cars,  relief  of  congestion  in  the  downtown  sec- 
tion, and  additional  lines,  as  well  as  the  possibility  of 
establishing  some  form  of  rapid  tran-sit,  are  all  mat- 
ters of  public  discussion. 

The  development  of  the  automobile  in  the  past  few 
years  and  the  tremendous  increase  in  the  use  of  mo- 
tor driven  vehicles  has  introduced  a  new  element  in 
street  traffic.  Streets  which  a  few  years  ago  had  only 
a  few  team  movements  of  automobiles  and  teams  per 
day.  The  increase  in  number  of  street  movements 
makes  more  urgent  the  abolition  of  grade  crossings, 
especially  when  we  consider  that  on  many  streets 
there  has  been  a  corresponding  increase  in  pedestrian 
movements . 
Interests  of  Public  and  Railways  in  Grade  Separation 

Xo  final  a(l(>]jtion  of  any  ])lan  can  l)c  made  until  it 
has  been  considered  from  every  possible  angle.  The 
interests  of  the  city  as  a  whole,  and  of  the  railroad, 
are  or  should  be,  so  closely  interwoven  as  to  be  a 
mutual  interest  and  both  parties  should  bend  every 
energy  to  the  immediate  u'orking  out  of  a  complete 
plan  and  its  rapid  execution. 

It  is  undoubtedly  the  fact  that  in  many  cases  the 
feeling  has  prevailed  that  the  railroad  and  the  city 
were  opposing  parties,  and  it  is  also  the  fact  that  in 
many  instances  the  railroad  interest  had  been  Icxiked 
upon  as  the  paramount  interest,  and  grade  separation 
projects  carried  out  which  should  not  have  been  built 
simply  because  of  the  desire  on  the  part  of  railroad 
management  to  avoid  large  expenditures  of  railroad 
money  or  change  of  existing  condition  of  tracks  and 
yards. 

There  are  cases  of  surrendering  public  rights  in 
the  interest  of  present  economy  without  regard  to  fu- 
ture traffic  congestion.  This  would  seem  to  be  due 
rather  to  a  failure  to  recognize  the  extent  and  charac- 
ter of  the  use  of  the  city's  streets  than  to  a  deliberate 
attempt  to  destroy  values.  It  is  equally  true  that  the 
city  is  greatly  benefited  by  the  improvement  of  rail- 
road facilities  and  the  correct  location  of  freight 
houses,  team,  tracks,  switching  and  storage  yards  and 
industrial  connections. 

Both  city  and  railroad  would  be  benefited  by  the! 
complete  separation  not  of  a  few,  but  of  all  the  streets. 
The  actual  carrying  out  of  such  separation  is  compli- 
cated by  the  fact  that  many  hundreds  of  industries 
have  located  along  the  railroads,  have  built  warehouses 
or  factories  and  have  sidings  or  industrial  connections. 
Any  plan  that  is  adopted  must  take  into  account  the 
three  interests,  and  there  must  needs  be  occasional 
concessions  to  one  interest  or  the  other. 

Interests  that  Must  be  Considered  in  Grade 
Separation  Plan 

The  public  demands  an  open  and  safe  thoroughfare 
with  sufficient  clear  head  room  to  permit  any  usual 
street  or  street  railway  vehicle  to  pass  freely.  It  must 
consider  the  future  and  not  limit,  by  ]irosent  day  cnn- 
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gtruction,  the  reasonable  future  use  of  the  street.  The 
iublic  may  very  properly  protest  against  gK>ing  up  or 
Sown  a  heavy  grade  or  against  narrowing  any  roadway 
Dr  against  closing  any  roadway  which  may  in  a  few 
Irears  be  essential  to  guard  against  a  congestion.  The 
3ublic  has  a  right  to  demand  not  only  a  safe,  but  a 
plean,  reasonably  noiseless,  and  sightly  structure.  In 
^iew  of  the  fact  that  the  public  uses  the  crossing  on 

iportant  streets  tens  or  hundreds  of  times  to  the  rail- 
roads' once,  the  public  interest  may  be  considered  the 
oaramount  interest,  especially  if  we  remember  that 
the  railroad  is  a  public  transportation  utility  and  that 
the  only  reason  for  the  existence  of  most  of  the  tracks 
^n  a  city  is  the  convenience  of  that  same  public  which 
jses  the  streets. 

The  railroad  demands  good  roads — safe  head  room ; 

le  opportunity  to  run  its  through  trains  at  high  speed, 

le  right  to  maintain  for  the  benefit  of  its  patrons 
111  such  facilities  as  stations  and  team  tracks ;  the 
pght  to  have  aiuple  yard  facilities  for  switching,  sort- 

ig  and  storing  cars,  and  to  have  these  yards  so  locat- 
Id  that  they  will  meet  the  requirements  of  dififerent 
|arts  of  the  city,  and  further  the  right  to  maintain  all 
piecessary  track  connections  to  industries. 

Industries  Have  Rights 

The  owners  of  industries  must  have  such  connec- 

ons   as    will    permit   the    receiving   and    shipping   of 

eight.  They  must  also  have  full  use  of  the  streets, 

d   freedom   from   interruption   to   the   movement   of 

eams  and  employes  to  and  from  the  industry.    The 

fact  that  hundreds  of  industries  are  now  in  existence, 

on  tracks  at  the  surface  level,  that  they  have  built  and 

adjusted  their  business  to  those  tracks,  greatly  com- 

ilicates  matters,  as  a  change  in  level  of  track,  or  street 

both,  is  bound  in  most  cases  to  cause  a  readjust- 

ent  or  a  reconstruction  to  fit  the  new  conditions. 

While  all  necessary  side  and  spur  track  facilities 

ihould  be   afforded   industries,   the   railroads   and   the 

S^ity  should  co-operate  in  preventing  unnecessary  dup- 

'cation  of  such  service. 

In  most  cases  the  existing  arrangement  at  the  man- 
facturing  plant  can  be  used  without  material  change, 
some  cases  a  readjustment  can  be  had  by  elevating 
e  industrial  spur  and  loading  platform  or  by  an  in- 
terior rearrangement,  and  in  still  others,  more  espe- 
cially very  small  industries,  the  cost  of  the  construc- 
tion to  meet  any  condition  that  can  be  considered  is 
such  as  perhaps  to  compel  a  removal  of  the  business 
.o  some  other   location.    All   of   these   interests   have 
ieen  considered  in  the  plans  so  far  completed. 

The  .sooner    grades     are    finally  agreed   upon   for 
ivery  mile  of  track  in  the  city,  the  sooner  new   im- 
provements and  extensions  to  existing  industries  can 
'  e  designed  to  conform  to  the  plan  of  separation,  there- 
y  saving  hundreds  of  thousands  or  millions  of  dollars 
f  reconstruction  when  the  actual  work  of  separation 
of  grades  is  executed. 

Grade  Separation  Plan  Should  Consider  Future 
Needs 

In  making  any  plan  for  a  public  improvement  in 
a  city  which  has  grown  rapidly,  it  is  essential  that  con- 
sideration be  given  to  future  demands.  In  this  case 
It  may  be  argued  that  the  streets  and  railroads  being 
now  located  the  conditions  of  to-day  fix  the  problem. 
This  is  not  true.    It  is   clear  that  all   manufacturing 

lants  of  any  magnitude,  which  locate  in  the  city  in 
Jie  future,   must   seek  a   location   well    out   from   the 

entre  of  the  city  in  order  to  secure  room.    The  coun- 


try road  of  to-day,  with  a  traffic  of  200  to  300  move- 
ments per  day  over  a  railroad  crossing,  may  next  year 
be  paved  with  a  street  railway  extension  to  a  new 
plant,  and  traffic  increased  to  between  1,000  and  2,000 
movements  per  day.  The  new  industry  means  new 
bu.siness  for  the  railroad  and,  in  most  cases,  many  ad- 
ditional switching  movements  per  day  are  made  over 
the  crossing,  thus  increasing  the  roadbed  use. 

There  are  three  general  methods  of  separating 
grades  of  street  and  railroad  which  have  been  adopted. 

1.  The  railroad  track  is  left  as  it  is  and  the  street 
is  either  depressed  under  the  track  or  elevated  full 
height  over  the  track. 

2.  The  street  is  left  as  it  is  and  the  railroad  de- 
pressed or  elevated  to  the  extent  required. 

3.  Both  railroad  and  street  are  changed,  and  such 
compromises  in  grade  made  as  best  suit  the  require- 
ments of  the  particular  case. 

Grade  Separation  by  Depression  or  Elevation  of 
Street 

The  advantages  and  disadvantages  of  the  first 
method  may  be  summaried  as  follows : 

The  advantages,  all  with  the  railroad,  are  (a)  un- 
disturbed main  track,  (b)  no  change  of  grades,  (c)  no 
changes  of  yards  or  industrial  connections. 

The  disadvantages  to  the  city  are  (a)  enormous 
])roperty  damages,  often  extending  several  hundred 
feet  from  the  railroad  and  on  to  side  streets  which  may 
be  involved;  (b)  serious  interference  in  street  depres- 
sion with  the  sewers,  drains,  water  pipes  and  other 
underground  construction;  (c)  impediment  to  traffic, 
due  to  heavy  grades  of  the  streets  and  the  additional 
rise  and  fall  introduced;  (d)  injurious  efifect  on  the  ap- 
pearance of  the  street;  (c)  industries  located  on  the 
railroad  must  provide  new  outlet,  as,  if  the  grade 
change  involves  the  full  width  of  the  street,  they  are 
cut  from  access  to  the  street. 

The  city  of  Chicago  in  first  treating  the  grade  sep- 
aration problem  spent  several  millions  of  dollars  on 
long  and  costly  viaducts  over  railroad  yards.  Finally 
it  was  seen  that  this  was  futile  and  a  comprehensive 
plan  of  track  elevation  was  adopted  and  is  being  car- 
ried out.  This  has  involved  pulling  down  many  of  the 
costly  viaducts  already  constructed.  The  Chicago  Ter- 
minal Commission  of  1892  says: 

"The  topography  of  the  city  of  Chicago  is  such 
that  the  streets  and  highways  in  their  natural  condi- 
tion are  practically  level  and  in  the  exercise  of  the  pow- 
ers conferred  and  the  duties  imposed  upon  the  Com- 
mon Council,  they  should  be  preserved  in  the  same 
condition  to  public  use,  unless  there  are  controlling 
reasons  to  the  contrary." 

In  1908  the  city  of  Toronto  petitioned  the  Cana- 
dian Railroad  Commission  for  the  elimination  of  grade 
crossings  along  the  water  front.  The  railroads  in  ques- 
tion proposed  that  the  grades  be  separated  by  carrying 
the  streets  over  the  tracks  by  means  of  viaducts  with- 
out changing  the  grades  of  the  tracks.  Chief  Com- 
missioner Mabee  in  his  opinion,  Dec.  30,  1908,  says: 

"T  am  free  to  confess  that  when  I  embarked  on 
this  inquiry  I  thought  the  erection  of  bridges  the  pro- 
per solution  of  the  problem,  but  the  more  it  is  thought 
out,  keeping  steadily  in  view  the  permanent  welfare 
of  a  large  and  rapidly  growing  city,  I  am  driven  to 
the  belief  that,  if  bridges  are  erected  this  year,  10. 
years  hence  would  see  them  all  torn  down." 

Changing  the  Railroad  for  Separating  Grades 

From  the  standpoint  of  the  hundreds  of  thousands 
of  citizens  who  pass  back  and  forth  every  day  on  the 
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s>1reets  in  the  course  of  their  business,  who  are  inter- 
este1  in  the  trucking  and  liauhng  of  goods  from  point 
to  point  in  the  city,  and  who  may  not  come  into  direct 
contav.t  with  the  railroads  at  all  in  the  course  of  a 
year's  business,  the  ideal  method  is  to  leave  the  streets 
on  their  present  level  and  move  the  railroad.  The  ad- 
vantages of  this  method  are : 

(a)  That  it  leaves  the  street  on  the  best  possible 
grade. 

(b)  That  it  practically  or  wholly  eliminates  pro- 
perty damages. 

(c)  That  it  creates  no  intcreference  (in  track  ele- 
vation) with  sewers,  water  mains,  conduits  or  other 
inidergronnd  construction. 

The  disadvantages  to  the  railroad  are:  (a)  intro- 
duction of  additional  grade  and  rise  and  fall  of  20  to 
25  ft.  at  one  or  both  ends  of  the  district;  (b)  more 
or  less  serious  interference  with  industrial  connec- 
ticn.s,  in  case  of  small  industries  sometimes  causing  re- 
moval ;  (c)  necessitates  reconstruction  of  stations  and 
team  track  yards;  (d)  may  necessitate  removal  of 
yards.  To  the  owner  of  industries  there  is  involved 
the  change  of  arrangement  of  plant. 

It  is  the  prevailing  notion  that  the  cost  of  changing 
ihc  grade  of  the  railroad  is  much  in  excess  of  the  cost 
of  changing  the  grade  of  the  street  and  leaving  the 
railroad  at  the  old  level. 

Cost  of  Changing  Railroad  Often  Less 

This  notion  is  erroneous.  It  is  perfectly  clear  of 
course  that  to  elevate  a  railroad  over  a  single  street, 
or  over  two  or  three  streets  is  extremely  bad  ])ractice 
regardless  of  the  question  of  cost,  it  is  equally  clear 
that  there  are  many  localities  where  the  cost  of  ele- 
vating the  railroad  would  be  in  excess  of  the  cost  of 
lowering  or  raising  the  streets,  but  in  the  average 
level  city,  where  the  change  of  grade  of  a  mile  of  track 
involves  the  separation  of  grades  of  from  eight  to 
sixteen  streets  there  is  little  difference  in  cost  in  the 
case  of  the  lesser  number  of  streets,  and  where  there 
are  many  streets  per  mile  the  advantage  in  cost  favors 
changing  the  railroad.  The  reasons  for  this  are  obvi- 
ous. The  cost  in  track  elevation  is  largely  in  the  items 
of  grading,  masonry  or  concrete,  and  carrying  traffic 
during  construction.  The  same  three  items  with  the 
cost  of  readjustment  of  street  surface  and  subsurface 
structures  occur  where  the  street  is  radically  changed, 
and  the  additional  element  of  damages  to  property  is 
introduced. 

Material  for  a  railroad  fill  is  brought  in  by  train. 
The  cost  of  steam  shovel  loading,  train  haul  and  un- 
loading will  average  less  than  half  the  cost  per  yard 
that  the  removal  of  the  soil  in  streets,  and  its  wagon 
haul  to  dump  scows  and  dumping  will  cost.  The  actual 
quantities  of  earth  to  be  moved  to  fill  an  entire  100 
ft.  right-of-way  to  a  height  of  20  ft.  for  5,000  ft.  is 
approximately  the  same  as  would  be  moved  in  low- 
ering twelve  60  ft.  streets  on  an  equal  length  of  track. 

The  masonry  involved  in  walls  for  the  railroad 
fill  is  of  uniform  height  and  standard  section,  while  the 
street  retaining  walls,  having  approximately  10  per 
cent,  more  masonry  are  irregular  in  height  and  section 
and  consequently  more  costly  per  yard. 

The  permanent  bridges  and  cost  of  carrying  the 
railroad  traffic  during  construction  are  substantially 
equal  in  either  case,  and  the  cost  of  carrying  street 
traffic  where  it  must  be  maintained  is  less  in  the  case 
of  railroad  elevation  than  in  case  of  .street  depression. 

There  remains  the  question  of  track  reconstruction 


and  readjustment  of  industrial  tracks,  which  is  mure 
than  offset  by  the  cost  of  rebuilding  sewers,  wati  i 
mains,  pavement,  sidewalks  and  street  railway  track  . 
and  the  property  damages. 

When  Cost  of  Raising  Tracks  is  Excessive 

Until  one  goes  into  this  question  fully  as  the  gradi 
separation  department  has  done  during  the  past  year 
it  would  not  appear  to  be  possible  that  full  elevation 
of  the  railroad  is  the  cheapest  .solution,  as  far  as  di>! 
lars  and  cents  are  concerned.  Yet  while  this  statement 
is  fairly  true  for  all  railroad  rights  of  way  60  to  KK) 
ft.  wide  crossing  8  or  9  streets  per  mile,  it  will  n-.t 
hold  true — 

(a)  In  cases  where  there  are  only  a  few  street- 
per  mile  and  where  the  railroads  have  large  yards; 

(b)  In  cases  where  the  elevation  of  the  railroad 
involves  the  elevation  of  a  large  mileage  of  connectincr 
industrial  spur  tracks  or  extensive  rearrangement  >  : 
many  factory  buildings. 

The  foregoing  discussion  leads  to  the  conclusifui 
that  from  the  standpoint  of  most  ideal  conditions  f^r 
the  city  the  full  elevation  of  the  railroad  tracks  is  tlu 
proper  thing,  that  cost  of  construction  is  not  onl}- 
not  against  the  method  but  this  is  often  the  cheapest 
solution,  that  inasmuch  as  the  main  tracks  are  elevat- 
ed for  their  entire  length  in  the  city  there  is  no  objec- 
tion to  be  urged  on  account  of  grade,  and  that  the 
only  reasons  that  would  cause  local  modification  of  thr 
plan  are: 

1.  The  inability  of  existing  manufacturing  plant - 
to  adjust  themselves  to  an  elevation  of  18  or  19  ft., 
which  is  likely  to  occur  only  in  exceptional  cases. 

2.  Difificulties  of  securing  proper  team  tracks. 

These  conditions  require  compromise  in  such  dis- 
tricts as  are  thickly  built  with  industrial  plants  <<r 
yards. 

Separation  by  Changing  Grade  of  both  Street  and 

Railroad 
This  plan  has  been  adopted  in  the  case  of  all  "Track 
elevation,"  so-called,  completed  or  under  contract,  to 
date,  in  Detroit.  The  tracks  have  been  elevated  from 
6  to  10  ft.  The  streets  have  been  lowered  from  6  tc 
14  ft. 

The  general  recommendations  for  Detroit  are  as 
follows: 

(a)  Nearly  complete  elevation  •>\rv  important 
streets. 

(b)  Compromise  elevation  at  such  points  as  the 
needs  of  permanent  industries  or  the  consideration  of 
team  tracks  or  other  public  facilities  of  the  railroads 
demand. 

(c)  Moderate  elevation  or  no  elevation  in  such  in- 
dustrial district's  as  are  on  one  side  of  through  traffic. 

Such   a   programme  would   really  mean — 

A.  Giving  prior  consideration  to  the  streets  on 
all  through  thoroughfares. 

B.  The  complete  elimination  of  all  railroad  main 
line  grade  crossings  thus  permitting  free  and  fast 
passage  of  trains  within  the  city  area. 

C.  Maximum  concession  to  the  industries  whcr 
ever  such  concession  does  not  pcfpctuate  bad  condi 
tions  in  streets  -which  arc.  or  may  becnnir  wrU  nv, ,' 
thoroughfares. 

With  regard  to  type>  ..|   cuii>truciiuu.   mc    i.  .inw 
ing  conclusions  are  presented  : 

(a)  Streets  of  50  ft.  or  less,  where  the  crossing  is 
substantially  a  right  angle,  a  clear  span  without  pn<ts. 
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(b)  Streets  over  50  ft.  or  streets  on  a  skew,  clear 
ipan  curb  to  curb,  posts  clear  of  the  curb  lines. 

(c)  Extremely  wide  streets  or  streets  on  a  bad 
,kew  angle,  four  spans  may  be  permitted  and  the  spe- 
ial  type  of  construction  adopted  to  meet  the  special 
onditions  shall  be  approved  by  the  city.  Wherever 
ossible  driveways  shall  not  be  less  than  v30  ft.,  meas- 
red  at  right  angles  to  the  centre  line  of  the  street. 

(d)  In  no  case  shall  abutments  for  bridges  be  built 
ithin  the  limits  of  the  street. 

(e)  Exceptional  cases  of  short  streets  or  driveways 
0  factories  may  be  given  individual  treatment. 

Obtaining  Aesthetic  Effects 

The  majority  of  cities  have  favored  the  use  of  the 

tone,  concrete  or  brick  arch,  rather  than  a  structure 

ith  straight  lines.    That  there  are  many  arguments 

favor  of  the  use  of  arches  in  such  locations  as  fine 

esidential  sections  of  the  city,  parks,  boulevards  and 

In  locations  where  the  topography  admits   of   ample 

ead  room  there  can  be  no  question. 

The  use  of  the  arch  reduces  head  room  on  the  sides 
i  the  street,  and  tends  to  materially  lessen  the  light 
nder  the  structure.  Present  day  methods  of  concrete 
onstruction  insure  that  with  proper  specifications  a 
urable  and  pleasing  surface  can  be  secured,  and  fine 
artistic  eiifect  can  be  had  by  the  use  of  good  lines  and 
roper  finish  of  materials. 

Much  thought  has  been  given  to  questions  of  de- 
ign, and  it  is  the  conclusion  that  for  a  general  stand- 
rd  of  construction  the  concrete  bridge  with  simple 
traight  lines,  will  be  far  more  satisfactory  than  the 
arch  in  nearly  all  locations  and  will  be  subject  to  such 
rtistic  treatment  in  the  way  of  balustrades  or  coping 
s  will  best  conform  to  the  surroundinjrs. 


benefit  Canada  may  derive  from  the  establishment  by 
Britain  of  an  Imperial  preference  will  be  reaped  by 
Canadian  manufacturers  rather  than  by  Canadian  pro- 
ducers of  foodstuffs. 
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Toronto  E.  1.  G.  Hold  Smoker 

\IE  members  of  the  Toronto  branch  of  the  En- 
gineering   Institute    of    Canada    held    a    livelv 
smoker  on  Thursday,  April  24th,  at  the  Engin- 
eers'  Club.     A   report   from    the    Emploj^ment 
Sub-committee  was  read  by  Mr.  E.  T.  Wilkie  which 
explained   the  proposed   method   of   securing  employ- 
ment for  engineers  out  of  engagement.  After  some  dis- 
.cussion  the  report  was  adopted.     Mr.  Willis  Chipman 
eported  on  the  work  done  by  a  special  committee  of 
:he  institute  with  the  view  to  obtaining  legislation  for 
the  registration  or  licensing  of  engineers.    Further  dis- 

Icussion  will  take  place  on  this  important  subject. 
Several  members  of  the  Institute  took  part  in  the 
varied  entertainment  that  was  provided  after  the  busi- 
ness meeting. 
Britain's  Preference  Tariff  and  Its  Effect 
on  Canada 
In  presenting  his  Budget  to  the  British  House  of 
Commons  la.st  week,   Rt.   Hon.  Austen   Chamberlain, 
Chancellor  of  the  Exchequer,  stated  that  he  proposed 
to  carry  out  the  decisions  of  the  Imperial  War  Cabinet 
and  the  Imperial  Conference  on  Imperial  preference. 
Preference   on   commodities   to   be  consumed,    except 
alcohol,  would  be  one-sixth  of  the  duty,  this  preference 
particularly  affecting  tea,  cocoa  and  rum.     On  articles 
like  clocks,  watches  and  musical  instruments  the  pre- 
ference would  be  one-third  of  the  duty.    The  Chancel- 
lor announced  that  a  committee  would  be  appointed 
to  consider  the  rates  on  food  commodities  and  a  num- 
■ber  of  other  articles. 

The  Chancellor's  pronouncement  indicates  that  any 
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Quebec  Association   of  Architects  Do  Not 
Approve  Competition 

The  Council  of  the  Province  of  Quebec  Association 
of  Architects  has  made  a  protest  against  the  condi- 
tions of  a  competition  for  the  design  of  cottages  adver- 
tised by  the  city  of  Outremont.  The  Council  contend 
that  the  conditions  are  unjust  to  the  architectural  pro- 
fession, contrary  to  the  code  of  the  Province  of  Quebec 
Association  of  Architects  governing  such  competitions 
and  unlikely  to  produce  designs  creditable  to  the  pro- 
fession or  to  the  city  of  Outremont,  in  the  following 
particulars:  1.  That  no  professional  assessor  is  ap- 
pointed ;  2.  That  the  plans  of  successful  competitors 
become  the  absolute  property  of  the  city  of  Outremont. 
For  these  reasons  the  Council  of  the  P.  Q.  A.  A.  is 
unable  to  recommend  its  members  to  take  part  in  com- 
peting in  this  competition. 


The  Bureau  of  Water  Works  of  Portland,  Ore.,  has 
been  using  cement  in  place  of  lead  for  the  joints  of  its 
cast-iron  water  mains.  According  to  the  engineer  of 
the  bureau,  one  pound  of  cement  at  half  a  cent  per 
pound  will  satisfactorily  take  the  place  of  three  pounds 
of  lead  at  eight  cents  per  pound,  so  that  there  is  a  ma- 
terial saving  in  cost.  The  labor  of  making  the  joints, 
however,  reduces  this  saving,  because  the  cement  joints 
have  to  be  kept  wet  for  from  36  to  48  hours.  The  joint 
is  first  packed  with  yarn  and  oakum,  and  then  neat 
cement  is  forced  In. 


Trade  Incorporations 

Border  Cities  Builders,  Limited,  head  office  Windsor, 
capital  $40,000. 

The  Summit  Sand  and  Gravel  Co.,  Ltd.,  capital  $40,000, 
head  office  Toronto. 

R.  Westcott  Company,  Limited,  head  office  Windsor, 
capital  $40,000.  Authoried  to  carry  on  business  of  contract- 
ors, builders  and  engineers. 

J.  C.  Wilson  Mfg.  Co.,  capital  ,$200,000,  head  office  Belle- 
ville. Authorized  to  manufacture  metal  castings  and  to 
carry  on  a  general  foundry  business. 

Wm.  Steele  &  Sons  Company,  Limited,  capital  $500,000, 
head  office  Toronto.  Authorized  to  carry  on  business  as 
architects,   engineers  and  general   contractors. 


Trade  Publications 

Concrete  Industrial  Driveways — published  by  the  Port- 
land Cement  Association.  A  12  page  pamphlet  illustrating 
and  describing  the  value  of  concrete  driveways  in  connection 
with  industrial  establishments. 

The  Steel  Fence  Post,  by  G.  R.  Bliss — A  four  page  pam- 
phlet issued  by  the  Steel  Fence  Post  Manufacturers'  Associa- 
tion, 10  South  La  Salle  Street,  Chicago,  telling  the  advantages 
and  economies  of  the  steel  fence  post. 

The  Board  of  Trade  of  Winnipeg  has  issued  a  folder  des- 
cribing the  natural,  commercial  advantages  of  Winnipeg  and 
vicinity,  drawing  special  attention  to  the  Greater  Winnipeg 
Water  Aqueduct.  A  great  deal  of  information  about  the 
cost,  quantities,  economic  saving  and  engineering  problems 
of  this  project,  are  published  in  the  folder. 
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Mainly  Constructional 

East  mnd  West— From  Coast  to  Coast 


The  sum  of  $200,000  is  to  be  spent  during  this  summer 
on  harbor  work  in  Hamilton,  Ont. 

Guelph,  Ont.,  has  formed  a  housing  commission  to  oper- 
ate under  the  Ontario  Housing  Act. 

Bridgeburg,  Ont.,  recently  appealed,  to  the  provincial 
government  for  assistance  under  the  Ontario  Housing  Act. 

The  rural  municipality  of  Woodnorth,  in  Saskatchewan, 
has  passed  a  by-law  providing  for  the  issue  of  debentures  to 
raise  the  sum  of  $190,000  for  "Good  Roads." 

A  proposal  has  been  put  forward  to  liuild  a  tunnel  under 
the  St.  Lawrence  River  at  Montreal.  The  Montreal  Chamber 
of  Commerce  is  unanimously  in  favor  of  the  plan. 

A  housing  commission  has  been  appointed  in  Whitby, 
Ont.,  consisting  of  Messrs.  F.  L.  Beecroft,  Morton  M.  Gibson, 
P.  L.  S.,  David  Galbraith  and  Thos.   G.  Deverell. 

The  Magdalen  River  Valley  Ry.,  in  Quebec,  is  having 
plans  prepared  for  a  reduction  of  gradient  at  St.  Matino  du 
Mount  Louis.     The  cost  of  this  work  will  exceed  $.'!00,000. 

Municipal  hospitals  are  to  be  built  in  the  towns  of  El- 
rose,  Wadena,  Tribune,  Dinsmore  and  Biggar,  in  the  province 
of  Saskatchewan,  ranging  in  cost  from  $25,000  to  $.30,000. 

Contracts  for  160  miles  of  government  railway  have  been 
let  in  Saskatchewan  and  Alberta,  to  J.  D.  McArthur  and  W.  A. 
Dutton.  Arrangements  are  being  made  to  begin  work  im- 
mediately. 

The  town  of  Thorold,  Ont.,  has  passed  a  by-law  adopt- 
ing the  provisions  of  the  Ontario  Housing  Act.  Messrs  J.  R. 
Dindwoodie  and  J.  A.  Laughlin  have  been  appointed  com- 
misioners. 

The  present  St.  Patrick  Street  bridge  in  Ottawa,  which 
it  is  planned  to  replace  with  a  new  structure,  is  to  be  offer- 
ed for  sale.  The  new  bridge  will  not  likely  be  erected  for  a 
year  or  two. 

It  is  announced  that  the  British  Columbia  Gypsum  Com- 
pany intend  at  an  early  date  to  erect  a  plaster  mill  to  develop 
their  large  gypsum  deposits  at  Falkland  on  the  proposed 
Kamloops-Vernon  line  of  the  Canadian  National  Railway. 

Work  is  being  commenced  on  the  750,000  bushel  addition 
to  the  Canadian  National  Elevator  at  Port  Arthur.  This  will 
give  it  a  capacity  of  6,000,000  bushels,  the  largest  of  any 
structure  of  its  kind.  The  addition  will  cost  one  million  dol- 
lars. 

The  basis  upon  which  an  agreement  has  been  reached 
between  the  Builders'  Exchange  of  Moose  Jaw,  Sask.,  and 
the  Bricklayers'  and  Plasters'  Union,  is  95  cents  per  hour  till 
June  1st  and  from  that  date  till  March  31st,  1920,  one  dollar 
per  hour. 

The  committee  interested  in  the  Ottawa  Victory  Memor- 
ial Hall  has  definitely  decided  on  the  most  suitable  site  for 
that  structure  as  the  space  now  occupied  by  the  City  Hall 
and  extending  over  the  canal  and  south  as  far  as  Laurier 
avenue.  It  now  rests  with  the  federal  and  civic  authorities 
to  approve  of  the  plan  and  devise  ways  and  means  of  acquir- 
ing the  needed  property. 

In  preparation  for  the  further  improvement  of  the  main 
roads  in  the  province  of  Saskatchewan,  the  Department  of 
Highways    is    endeavoring,    with    the    co-operation    of    the 


reeves  and  councillors  of  the  rural  municipalities,  to  obtain 
a  record  of  all  gravel  deposits  in  the  province. 

The  plans  of  the  civic  works  committee  of  Winnipeg,  if 
carried  out,  will  involve  an  expenditure  of  approximately 
$400,000  for  local  improvements.  This  is  more  than  six  times 
the  amount  spent  on  this  class  of  work  by  the  city  last  year. 
Many  important  thoroughfares  are  to  be  repaired  and  improv- 
ed. 

St.  Vital,  Man.,  is  requesting  that  the  adjacent  city  of 
St.  Boniface  lay  water  mains  on  Carriere  St.  and  allow  St. 
Vital  to  connect  up  with  the  Shoal  Lake  water  supply  from 
the  Greater  Winnipeg  aqueduct.  The  St.  Boniface  council 
instructed  their  engineer  to  make  a  report  regarding  the 
cost. 

A  concern  being  incorporated  under  the  name  of  the 
Great  West  Natural  Gas  Corporation,  Ltd.,  contemplates  a 
project  for  piping  natural  gas  from  western  Saskatchewan 
to  Winnipeg  and  cities  en  route.  Geo.  A.  McKenzie,  of  Cal- 
gary, is  the  representative  of  the  company,  who  has  the  en- 
terprise in  hand. 

The  proposal  has  been  put  forward  in  Winnipeg  to  re- 
place the  Maryland  bridge  over  the  Assinboine  River,  and 
City  Engineer  Brereton  is  considering  plans  for  a  single- 
span  structure.  The  present  bridge  was  built  in  1895  and 
cost  .$40,000,  and  it  is  estimated  that  the  proposed  new  struc- 
ture would  cost  about  $150,000. 

The  Ontario  Legislature  has  set  aside  the  sum  of  $5,- 
000,000  to  aid  in  the  improvement  of  public  highways  and 
for  the  payment  of  grants  or  expenditures  for  that  purpose, 
as  provided  by  the  Highway  Improvement  Act,  the  Ontario 
Highways  Act,  and  any  other  Act  for  the  construction,  ac- 
quisition or  improvement  of  public  highways. 

While  a  deputation  recently  petitioned  the  government 
for  a  railroad  line  from  Swastika  to  the  Kirkland  Lake  Camp 
in  Northern  Ontario,  it  now  appears  that  the  majority  of  the 
property  owners  in  the  district  are  favorable  to  the  construc- 
tion of  a  motor  road  instead.  This  was  demonstrated  by  the 
vote  taken  at  a  recent  mass  meeting  in  Cobalt.  Ont. 

New  Toronto  plans  to  enter  into  operation  under  the 
Ontario  Housing  Act  as  soon  as  possible.  The  council  has 
asked  Messrs.  James,  Loudon  and  Hertzberg  to  submit  plans 
of  four  types  of  houses — two  detached  and  two  semi-detach- 
ed, to  cost,  inclusive  of  land,  $3,000  to  $3,600.  Fifty  houses 
will  be  built  at  once.  The  amount  expected  from  the  gov- 
ernment is  $175,000. 

Mr.  G.  Fred  Goodspeed,  district  engineer  of,  the  Depart- 
ment of  Public  Works,  has  suggested,  as  a  means  of  main- 
taining a  channel  across  the  Oromocto  shoals  on  the  St.  John 
River,  that  a  wing  dam  be  constructed  at  the  head  of  Oro- 
mocto Island,  slanting  towards  the  Maugerville  shore.  The 
city  of  Fredericton  has  been  requested  to  subit  data  as  to  the 
advantages  which  would  accrue  from  this  work. 

A  stretch  of  16  miles  of  road  is  being  built  from  Napier- 
\ilie  to  St.  Hyacinthe,  P.  Q.  This  runs  via  St.  John,  Baptiste 
and  St  Madeline  to  St.  Hyacinthe.  Besides  this  northerly 
r.iute  the  residents  of  this  locality  are  asking  for  a  souther- 
ly route  via  Rougemont  and  St.  Damase,  which  would  be 
about  16  miles.  A  road  connection  from  St.  Hyacinthe  to 
Drummondville  is  also  being  urged,  this  being  a  distance  of  , 
some  25  miles. 

An  executive  meeting  of  the  Canadian  Good  Roads  As- 
sociation was  recently  held  in  Toronto  to  complete  prepara- 
tions for  the  Good  Roads  Congress  and  Exhibition,  which  is 
to  be  held  in  the  Parliament  Building.  Quebec,  May  20-28. 
Word  has  been  received  from  delegates  from  all  the  pro- 
vinces, except  Alberta,  that  they  will  attend  the  convention.  , 
Many  prominent  engineers  and  road  construction  men  from  ' 
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1  over  Canada  and  from  the  United  States  are  also  expected 
attend. 

Fire  losses  in  Ontario  showed  a  marked  decrease  for  the 
St  three  months  of  the  year,  as  compared  with  previous 
ars.  During  the  quarter  there  were  2,236  fires,  with  a  tot- 
loss  of  $2,029,073,  of  which  $1,536,345  was  covered  by  in- 
rance.  This  compares  with  a  1918  record  of  3,529  fires,  a 
tal  loss  of  $3,194,300,  and  an  insured  loss  of  $3,634,318,  and 
1917  record  of  2,583  fires  with  a  total  loss  of  $3,282,161,  and 
insured  loss  of  $2,525,674.  The  uninsured  loss  for  the 
ast  three  months  was  only  $502,728. 

It  is  announced  that  350  miles  of  branch  lines  will  be 
uilt  in  Saskatchewan  this  year  by  the  Canadian  National 
y.  It  i>  the  intention  to  take  up  350  miles  of  60-pound 
ils  on  the  main  lines  and  replace  them  with  85-pound  rails, 
e  lighter  rails  to  be  used  on  the  proposed  branch  lines.  The 
anches  to  be  built  are  as  follows:  Gravelbourg  to  Neid- 
th;  Elstow  to  Kyleville;  Dunblane  to  Sunkist;  Elstow  to 
sack;  Lake  Linore  to  Humboldt;  northeast  from  Melfort 
d  Peebles  to  South  Handsworth. 

A  report  has  been  submitted  to  the  council  of  Point  Grey. 
C,  by   Municipal   Engineer  Greig,  regarding  the  grading 
Alma  Road  to  make  it  suitable  for  a  line  of  the  B.  C.  Ry. 
ive  possible   schemes   were   suggested,   costing   as   follows: 
imber    trestle    work,    $30,975;    wooden    bulkheads    and    fiill, 
.^40,000;   reinforced   concrete  trestle,   $53,475;   mushroom  con- 
crete   viaduct,    $104,775;    concrete    bulkheads    and    fill,    $116,- 
475.75.     By  undertaking  this  work  the  grade  on  the  road  may 
duced  to  7.5  per  cent. 

A  number  of  the  Masters  Painters'  in  Toronto  have 
reed  to  meet  the  striking  workmen's  demands  for  a  mini- 
um wage  of  65  cents  an  hour,  a  44-hour  working  week,  time 
d  a  half  between  5  p.  m.  and  10  p.  ni.  and  doulile  time  be- 
een  10  p.  m.  and  8  a.  m.  Representatives  of  the  employers 
d  the  union  will  form  what  is  to  be  known  as  an  adjust- 
ent  board,  and  if  the  board  fails  to  agree  with  respect  to 
reements  or  disputes  between  the  two  parties  at  issue,  the 
iuestion  will  be  referred  to  either  an  independent  referee  or 
an  independent  tribunal. 

Appropriations  totalling  $280,000  have  been  passed  in 
Toronto  for  additions  to  schools  now  congested.  This  ex- 
penditure will  be  distributed  as  follows:  Bedford  Park 
school,  $50,000,  six  rooms  to  be  added  at  the  rear,  and  a 
principal  oflfce  and  medical  inspection  to  be  added  at  the 
front  on  either  side  of  the  main  entrance;  Duke  of  Connaught, 
$45,000,  six  rooms,  3-storey  addition;  Norway,  $45,000,  six- 
room  separate  primary  building  to  be  erected  on  school 
grounds;  Earl  Grey,  $50,000,  six  rooms  to  be  added;  Wilkin- 
son, $90,000,  administrative  portion  and  additional  rooms  to 
be  added   to  north  side  of  building. 

Toronto's  housing  commission  has  permission  to  pro- 
ceed with  a  housing  scheme  independent  of  the  Ontario 
Housing  Act.  A  deputation  representing  the  city  council, 
the  board  of  trade,  and  the  G.  W.  V.  A.,  was  given  assurance 
recently  by  Premier  Hearst  that  legislation  to  validate  this 
action  would  be  introduced  at  the  next  session  of  the  Pro- 
vincial House.  The  members  of  the  deputation  pointed  out 
that  a  scheme  which  was  applicable  to  the  rural  districts  of 
the  province  would  not  be  practicable  in  Toronto,  one  dif- 
ficulty being  the  high  price  of  land  within  the  city.  It  is 
therefore  proposed  that  the  city  itself  finance  a  scheme  which 
will  suit  its  peculiar  conditions. 

Fifty-four    entries,    covering   a    total    of    117    miles,    have 

already   been    received   for   the    Manitoba   split   log   dragging 

competition.     The    Good    Roads   Association    is   contributing 

200  towards  the  prizes;  the  T.  Eaton  Co.,  $100;  Robinson  & 

o.,  $50;  and  several  other  concerns  have  promised  to  con- 

idcr  the  donation   of  straight   cash   instead   of  merchandise 


prizes.  In  addition  to  the  money  prizes,  the  Birks  shield 
and  the  Banfield  cup,  which  are  annually  competed  for,  will 
be  awarded.  It  was  also  announced  that  the  provincial  gov- 
ernment has  agreed  to  give  $3.25  per  mile  to  municipalities 
systematically  maintaining  their  roads  by  split  log  dragging, 
and  further,  that  experts  in  split  log  dragging  would  be  ap- 
pointed to  go  from  municipality  to  municipality  instructing 
the  contestants  in  the  correct  use  of  the  implement. 

The  latest  information  we  have  received  from  Mr.  W. 
Ross  MacKenzie,  secretary  of  the  Regina  Builders'  Exchange, 
regarding  the  labor  situation  in  that  city  is  as  follows:  "The 
strike  is  still  on  here,  but  there  would  seem  to  be  sufficient 
men  to  carry  on  what  work  is  oflfering.  No  doubt  the  strike 
has  held  up  thousands  of  dollars  worth  of  work  this  spring 
but  that  seems  to  be  the  condition  everywhere.  The  brick- 
layers demanded  a  44  hour  week  at  $1.00  per  hour  (8  hour 
day  4  on  Saturday)  and  the  Builders'  Exchange  offered  them 
95  cents  per  hour  until  June  1st  and  $1.00  per  hour  from  then 
to  March  31st,  1919.  The  demands  of  the  other  trades  have 
not  been  met  yet  as  we  are  under  the  impression  that  once 
the  bricklayers  strike  is  settled,  it  will  be  a  basis  for  all  the 
other  trades.    Moose  Jaw  accepted  what  was  offered  to  them." 


Personals 

Mr.  E.  Drinkwater,  consulting  municipal  and  highway 
engineer,  informs  us  that  he  has  closed  his  Montreal  South 
office,  and  reopened  at  rooms  212-13,  180  St.  James  Street, 
Montreal. 


Mr.  Ivan  E.  Vallee.  appointed  Chief  En- 
gineer and  Director  of  Railways,  Depart- 
ment of  Public  Works,  Quebec,  and  also 
Engineer  of  Quebec  Public  Utilities  Com- 
mission. 

Lieut. -Col.  C.  H.  Mitchell,  the  newly  appointed  Dean  of 
the  Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto,  has  now  been  promoted, to  the  rank  of 
Brigadier-General. 

The  general  contracting  firm  of  John  Flood  &  Son,  St. 
John,  N.  B.,  will  carry  on  business  in  the  future  under  the 
name  of  John  Flood  &  Sons,  Mr.  John  Flood,  civil  en- 
gineer, having  been  admitted  to  the  partnership. 

Major  Geo.  McNamara,  of  the  firm  of  McNamara  Bros., 
contractors,  Sault  Ste.  Marie,  Ont.,  who  has  recently  return- 
ed from  the  front  after  three  years  of  service,  was  married 
on  April  29th  to  Miss  Florence  Agnes  McLarney,  daughter  of 
the  late  Hugh  McLarney,  U.  S.  customs  officer,  and  Mrs. 
McLarney,  of  the  same  city.  Major  McNamara  is  well-known 
in  sporting  circles  throughout  Canada. 
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News   of    Special   Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Arnprior,  Ont. 

Town  Council  plans  construction  of 
concrete  walks  and  macadam  roadway, 
$0,000.     Clerk,  F.   H.   Grout. 

Belleville,   Ont. 

City  L'ouncil  plans  construction  of 
sewers  to  cost  about  $25,000. 

Brampton,  Ont. 

Tenders  received  by  town  clerk.C.  M. 
Corkett,  until  C.  P.  M.,  May  12tli,  for 
construction  of  pavement,  curbs,  etc. 

Gorrie,  Ont. 

Plans  and  specifications  are  with  town- 
ship clerk,  C.  E.  Walker,  who  is  receiv- 
ing tenders  until  May  21st,  for  construc- 
tion of  drainage  system. 

Hamilton,  Ont. 

City  Council  plans  paving  part  of  Ma- 
ple Ave.,    $3,000.     Engineer,  E.  R.  Gray. 

IngersoU,   Ont. 

Town  Council  plans  concrete  paving 
Thames  and;  Ijoxon  Sts.  Clerk,  W.  R. 
Smith.  -;"', 

Joliette,  Que.    - 

County  Council  plans  construction  of 
road  from  here  to  Berthier,  16  miles. 
Engineer,  M.  Henry,  Road  Dept,  Quebec. 

Mimico,  Ont. 

Tenders  received  by  clerk,  J.  A.  Tel- 
fer,  until  noon.  May  17th,  for  pavements, 
$50,000.  Plans  and  specifications  with 
engineers,  James  Louden  &  Hertzberg, 
Excelsior  Life  Bldg.,  Toronto. 

Point  Grey,  B.C. 

Department  of  Public  Works,  Vic- 
toria, plans  paving  Marine  Drive,  from 
Point  Grey  boundary  to  New  Westmin- 
ster. Minister,  Hon.  J.  H.  King,  Vic- 
toria. 

St.  Catharines,  Ont. 

Tenders  received  by  Chairman  of 
Board  of  Works,  until  5.  P.M.,  May  14th, 
for  approximately  45,000  square  yards  of 
pavements  and  85,000  lineal  ft.  of  curbs 
and  gutters  for  City  Council. 

St.  Chrysostome,  Que. 

Specifications,  etc.,  are  with  sec.-treas., 
J.  E.  Derome.  who  is  receiving  tenders 
until  2  p.m.  May  12th,  for  macadamizing 
554  miles  of  road  for  Municipal  Council. 

St.  Valentin,  Que. 

Tenders  will  be  called  soon  for  con- 
struction of  macadam  road  for  Munici- 
pal Council.  Sec.-treas..  .Alexis  Greg- 
oire.  Engineer,  M.  Henry,  Parliament 
Bldgs.,  Quebec. 

Saraguay,  Que. 

Town  Council  plans  construction  of 
\y2  miles  of  road.  Mayor,  Major  Hooper, 
36  Charboillez  Sq.,  Montreal. 

South  Vancouver,  B.C. 

Municipal  Council  plans  pavin.g  Main 
St.     Sec.-tre.TS.,   W.  T.   Riley. 

Victoria,  B.C. 

Plans  are  drawn   for  paving  and  side- 


walks,  $90,000,    for   City   Council.    Clerk, 
W.  M.  Bradley, 

CONTRACTS   AWARDED 
Caledonia,  Ont. 

Road,  .$!)(),800,— County  Council  has 
awarded  contract  for  thirteen  miles  of 
road  to  McConnell  &  Kracklin,  6  Wash- 
ington Ave. 

Listowel,  Ont. 

$35,000  pavement  for  County  Council: 
General  contractor,  W.  C.  Brennan,  100 
Melrose  Ave.,  Hamilton. 

Sherbrooke,  Que. 

Sewers,  $35,000— City  Council  has 
awarded  contract  for  pipe  to  J.  S.  Mit- 
chell &  Co.,  Wellington  St.,  and  Codere 
Sons  &  Co.,  Wellington  St. 

Strathroy,  Ont. 

Pavements — Town  Council  has  award- 
ed contract  to  Warren  Bituminous  Pav- 
ing Co.  of  Ontario,  Ltd.,  McKinnon 
Bldg.,  Toronto. 


Railroads,  Bridges  and  Wharves 

Banff,  Alta. 

Plans  are  in  progress  for  $100,000 
1)ridge  for  Department  of  Public  Works, 
Ottawa.  Secretary,  R.  C.  Desrochers, 
Ottawa. 

Cape  Bald,  N.B. 

Tenders  received  by  R.  C.  Desrochers. 
secretary  of  Department  of  Public 
Works,  Ottawa,  until  noon,  May  20th, 
for  repairs  to  breakwater  pier. 

Fergus,   Ont. 

Tenders  received  by  clerk,  Jas.  Beat- 
tie,  until  May  14th,  for  erection  of  bridges 
for  Wellington  County  Council.  Engin- 
eers. Bowman  &  Connor,  31  Queen  St. 
W..  Toronto. 

Tenders  received  by  J.  M.  Kearns. 
Reeve,  Arthur,  Ont.,  until  May  13th.  for 
erection  of  five  concrete  bridges  f  r  Wel- 
lington County  Council.  Engineers,  Bow- 
man &  Connor,  Toronto. 

Gifford,  B.C. 

Municipal  Council  of  Matsqui  plans 
erection  of  bridge.  Sec.-treas.,  John  Le- 
Fleuvre,  Matsqui. 

Moncton,  N.B. 

Tenders  are  called  for  double  tracking 
railway  from  here  to  Truro,  about  120 
miles,  for  Canadian  Government  Rlys., 
Toronto.  General  superintendent,  L.  S. 
Brown,  Moncton. 

St.  Henri  De  Taillon,  Que. 

Municipal  Council  plans  erection  of 
steel  bridge.  Engineer,  Yvan  Vallee,  Par- 
liament  Bldgs.,  Quebec. 

Stewart,  B.C. 

Department  of  Public  Works.  Ottawa, 
has  included  in  estimates  $34,000  for  con- 
struction of  wharf.  Secretary,  R.  C.  Des- 
rochers, Ottawa. 

Thessalon,  Ont. 

Tenders  received  by  R.  C.  Desrochers. 
secretary     of     Department     of      Public 


Works,    Ottawa,    until    noon.    May   26th, 
for  reconstruction  of  wharf. 

CONTRACTS   AWARDED 
Comber,  Ont. 

Three  bridges  and  drainage  work  for 
Township  Council:  General  contractor 
for  bridge  work,  $8,150,  Wm.  Burnard. 
Township   Clerk,   S.   T.   Anderson. 

St.  Thomas,  Ont. 

Highway  bridge  for  Elgin  County 
Council:  General  contractor,  J.  W.  Chiv- 
crs,  Belmont. 


Public  Buildings,  Churches 
and  Schools 

Alexandria,  Ont. 

Kenneth  G.  Rea,  Architect.  Beaver 
Hall  Hill,  Montreal,  is  preparing  plans 
for  $75,000  hospital  for  Archie  Chisolm. 

Athol,  N.B. 

Plans  and  specifications  are  with  archi- 
tect, R.  A.  Frechette,  30  Bonnacord  St.. 
Moncton,  who  is  receiving  tenders  until 
May  20th,  for  erection  of  $12,000  church, 
for  R.  C.  Congrregation  of  Chatham. 

Barrie,  Ont. 

School  Board  plans  erection  of  schooli] 
$40,000  to  $50,000.  Architect,  R.  J.  Ed-( 
wards  &  Edwards,  18  Toronto  St.,  Tor-«i 

onto. 

Belleville,  Ont. 

J.    P.-  Hynes.    105    Bond    St.,    Toronto 
has  been  appointed  architect  and  is  pre 
paring  plans  for  hospital  for  St.  Michael's^ 
Church   Congregation. 

Brantford,  Ont. 

Zion  Presbyterian  Church- plans  erec-J 
tion  of  Sunday  school.  Chairman,  C.  J;| 
W^att,  care  Geo.  Watt  &  Sons. 

Bridgewater,  N.S. 

Plans  and  specifications  are  with  clerk,! 
Jas.  .\.  Curll,  who  is  receiving  tenders! 
until  May  20th.  for  erection  of  $100,000| 
memorial  hospital  for  Town  Council.] 
.Architect,    Leslie    R.    Fairn,    Aylesford. 

Burlington,  Ont. 

Plans  and  specifications  are  with  archi^ 
tect;  J.  A.  Amies,  7  Hughson  St.  S.,  Ham- 
ilton, who  is  receiving  tenders  until  Mayl 
12th,  for  erection  of  school  for  Schoolf 
Board. 

Calgary,  Alta. 

Tenders  received  by  Secretary,  unt 
noon.  May  14th,  for  the  demolition 
present  buildings  and  excavation  wot 
for  public  building  for  Department  6l| 
Public  Works,   Ottawa. 

Courtland,  Ont. 

Tenders  received  by  township  clerk 
D.  W.  White,  until  noon.  May  iOth,  foij 
erection   of  $0,800  memorial   hall. 

Edmonton,  Alta. 

City  Council  plans  improvements  id 
exhibition  building,  $14,000.  Mayor,  Jo* 
A.  Clarke. 

Falls  View,  Ont. 

Plans  will  be  preparc<i  for  $22,000  gyt 
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Westmount  Modifies  Apartment  House 
Building  Restrictions 

,HP2  city  of  Westmount  ha.s  modified  its  building 
Ijy-laws  with  a  view  to  encouraging  the  con- 
struction of  apartment  houses.  Areas  for  apart- 
ment houses  are  created,  in  which  given  classes 
of  houses  will  be  allowed.  Thus  in  one  district  three- 
storey  apartment  houses  may  be  constructed ;  in  an- 
other, apartments  not  exceeding  six  storeys  in  height ; 
while  in  a  third,  flats  not  exceeding  two  storeys  will  be 
allowed.  The  restrictions  in  regard  to  the  construc- 
tion of  apartment  houses  will  also  be  greatly  modified. 
Those  of  two  storeys  will  be  permitted  with  second- 
class  construction.  Three-storey  apartments  will  be 
permitted  with  second-class  construction,  provided  the 
ground  floor  is  of  concrete  or  other  non-combustible 
material,  and  the  stair-wells,  chutes  and  shafts 
are  of  non-combustible  material.  Four-storey  apart- 
ment houses  will  be  allowed  with  second  class  con- 
struction, provided  all  floors  are  of  concrete  or  other 
non-combustible  material,  and  the  same  material  used 


for  stair-wells,  chutes  and  shafts.  Five  and  six-storey 
apartment  houses  will  have  to  be  of  first-class  con- 
struction, entirely  fireproof. 


Saskatchewan  Government  Makes  Grants  to 
Assist  Road  Maintenance 

ON.    J.    S.    LATTA,     Minister     of     Highways, 


H 


for  the  Province  of  Saskatchewan,  is  sending 
out  a  bulletin  to  all  the  rural  municipalities 
in  the  province,  urging  immediate  action  in 
locating  main  highways,  so  that  the  Provincial  Gov- 
ernment grant  of  $500  to  each  municipality  for  the 
maintenance  of  main  highways  can  be  made  available. 
The  Highways  Act  was  amended  at  the  last  session 
of  the  legislature  in  some  important  particulars  to  as- 
sist in  the  furtherance  of  ►the  good  roads  policy  of 
the  department.  Section  8,  si^-section  (1),  as  amend- 
ed, provides  that: 

'For  the  purpose  of  assisting  in  the  maintenance  of 
main  highways  leading  to  market  towns,  and  subject 
to  the  provisions  hereinafter  contained,  there  shall  be 
paid  by  the  department  out  of  any  legislative  appro- 
priation made  for  public  improvements  chargeable  to 
income,  a  grant  in  each  year  of  $500  to  each  munici- 
l)ality  comprising  nine  townships,  and  a  grant  to  each 
inunici]5ality  comprising  more  or  less  than  nine  town- 
ships of  a  sum  bearing-  the  same  proportion  to  $500 
that  the  number  of  townships  does  to  nine." 

Before  all  or  any  part  of  this  sum  can  be  available 
for  any  municipality  it  is  absolutely  necessary  that 
the  municipal  council  shall  pass  a  resolution  setting 
forth  how  and  where  the  moneys  shall  be  expended 
On  or  before  the  first  day  of  June  a  copy  of  such  reso- 
lution, certified  as  correct  bv  the  secretary  of  the 
municipality,  shall  be  forwarded  to  the  Department 
of  Highways. 


T 


Programme  of  Harbor  Improvements  for 
Montreal 

'ME  Montreal  Harbor  Commissioners  have  now 
completed  the  programme  of  improvements  for 
the  present  year.  Owing  to  the  war,  the  work, 
involving  the  expenditure  of  nine  million  dol- 
lars, was  held  up.  The  programme  includes  the  com- 
mencement of  the  electrification  of  the  railway  tracks, 
more  ample  wharf  and  pier  accommodation,  and  new 
transit  sheds  and  cold  storage  accommodation. 

The  sum  of  $150,000  will  be  spent  on  the  construc- 
tion of  extensive  railway  sidings  to  accommodate  the 
large  increase  in  railway  business  being  transacted 
through  the  port.  The  scheme  adopted  provides  for 
the  extension  of  the  Alexandria,  King  Edward  and 
Jacques  Cartier  piers.  This  will  enable  them  to  ac- 
commodate on  either  side  two  of  the  largest  vessels 
navigating  the  St.  Lawrence.  As  Jacques  Cartier  pier 
is  the  shortest,  it  will  be  the  only  one  to  be  extended 
during  the  present  season.  The  shore  wharves  from 
section  25  to  section  30  will  also  be  further  extended, 
and  2,500  feet  of  .concrete  wall  will  be  built  between 
these  sections.  The  old  wharves  between  these  points 
at  the  present  time  are  only  15  feet  wide,  owing  to  the 
construction  of  the  high  level  embankment  thereon. 
The  new  wharves  will  have  a  width  of  at  least  150  feet 
and  will  provide  berthage  for  another  six  ocean  liners. 
The  commissioners  will  begin  the  foundations  in  the 
course  of  a  few  days  for  new  sheds,  Nos.  17  and  IS, 
on  the  Victoria  Pier,  which  will  be  each  about  450 
feet  long  by  100  feet  wide,  two  storeys  in  height,  and 
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equipped  with  grain  conveyor  facilities.  These  sheds 
will  be  i^  readiness  for  operation  upon  the  open- 
ing of  navigation  in  1920. 

A  large  new  public  warehouse  and  cold  storage  is 
to  be  constructed  at  Beaudry  Street.  High  and  low 
level  entrances  will  give  equal  facilities  to  lake  and 
ocean  carriers,  and  immediate  access  will  also  be  had 
to  the  harljor  railway  system,  which  connects  with  all 
railway  lines.  The  building  will  be  426  feet  long  by 
106  feet  wide,  8  storeys  in  height.  Four  storeys  will 
be  insulated,  and  three  storeys  utilized  for  dry  .stor- 
age, the  remaining  flat  being  used  for  offices,  stores 
distribution  area,  tracks,  roadways,  etc.  The  cost  will 
ajjproximate  $1,500,000. 

The  depth  of  the  channel  is  being  increased 
from  30  to  35  feet,  and  the  harbor  is  also  being  deep- 
ened by  continual  dredging. 


Housing  Action  in  Great  Britain 

THE  corporation  of  Manchester,  England,  recent- 
ly bought  an  estate  of  about  106  acres  for 
housing,  paying  $2,250  an  acre.  The  schemes 
approved  by  the  City  Council,  provide  for 
7,400  houses,  and  additional  projects  that  can  prob- 
ably be  put  through  quickly  will  bring  the  full  num- 
ber of  the  houses  entitled  to  the  Government  subsidy 
to  10,000.  Another  7,000  houses  will  be  required  later. 
The  amount  of  the  subsidy  is  to  be  the  amount  of  the 
annual  loss  in  excess  of  the  two-cent  tax  rate,  the 
city  having  to  forego  taxes  on  the  property.  The  an- 
nual loss  will  depentl  on  the  rents  that  are  charged, 
and  there  is  no  standard  of  rent  in  the  Housing  Bill. 
The  city  intends  to  fix  the  rents  of  the  new  corpora- 
tion houses  at  100  per  cent,  above  the  pre-war  level, 
and  houses  with  four  bedrooms  will  be  $4.15  a  week, 
rates  compounded.  It  is  pointed  out  that  the  increased 
cost  of  building  will  have  the  effect  of  increasing  the 
rateable  value.  The  cost  of  buliding  is  calculated  at 
150  per  cent,  over  the  pre-war  standard,  although  if 
the  work  were  undertaken  at  the  present  time  the  dif- 
ference would  be  at  least  180  per  cent.,  and  possibly 
200  per  cent.  The  Public  Health  Committee,  however, 
anticipates  a  decrease  in  costs  before  the  work  is  com- 
menced. 

State  Will  Provide  Over  Seven  Millions 

An  official  calculation  on  the  basis  above  men- 
tioned shows  that  on  the  first  2,000  houses  that  are 
to  be  built  the  annual  loss  will  be  nearly  $240,000  a 
year,  and  at  the  same  rate  the  loss  on  10,000  houses 
would  be  $1,200,000.  Deducting  the  $90,000— equival- 
ent of  tax  rate — which  must  be  a  local  burden,  there 
will  remain  $1,110,000  a  year  to  be  found  by  the  na- 
tional exchequer.  The  state  will  bear  that  charge 
for  seven  years,  making  its  total  liability  for  this  par- 
ticular scheme  $7,770,000.  At  the  end  of  those  seven 
years  there  will  be  a  survey  of  the  property,  and  its 
capital  value  will  be  written  down  to  a  point  at 
which  no  further  annual  loss  will  be  incurred.  Just 
what  this  will  involve  is  not  clear. 

Glasgow  Needs  55,000  Houses 

Another  city  in  which  the  housing  problem  is  par- 
ticularly acute  is  Glasgow.  The  scarcity  is  not  confin- 
ed to  any  one  class  of  dwelling,  but  it  is  felt  most 
among  the  working  people.  Small  tenement  houses 
of  two,  three  and  four  apartments  are  unobtainable  in 
the  city.    It  is  calculated   that  to  meet   the   present 


needs  something  like  55,000  new  houses  are  required, 
but  it  is  not  expected  that  anything  near  that  number 
can  be  erected  in  the  near  future.  The  corporation 
has  designated  close  on  1,000  acres  of  land  for  resi- 
dence purposes  and  has  announced  a  competition  for 
architects,  civil  engineers  and  others  in  connection 
with  this  undertaking.  Thirty  thousand  dollars  is  al- 
lotted for  prizes  and  premiums,  of  which  $20,000  will 
be  awarded  for  working  plans,  models,  drawings,  il- 
lustrations and  descriptions,  and  $10,000  will  be  spent 
on  the  acquisition  or  preparation  of  essential  aids  to 
the  thorough  investigation  of  housing  in  the  city. 
This  competition  is  being  conducted  in  connection 
with  a  housing  and  health  exhibition,  which  is  to  be 
held  this  autumn,  and  altogether  it  comprises  nine 
separate  schemes.  The  proposals  contemplate  the 
erection  of  cottage  homes  as  well  as  tenement  build- 
ings. Models  with  relative  plans  are  invited  of  semi- 
detached cottages  of  four  and  five  apartments  each, 
of  two-storey  blocks  containing  two  houses  of  three 
or  four  apartments  on  each  storey,  and  plans  of  houses 
so  fitted  and  equipped  that  there  will  be  a  minimum 
of  movable  furniture  to  be  provided  by  the  tenant. 

The  carrying  out  of  these  proposals  will  occupy 
some  considerable  time,  and  the  corporation  have 
])ointed  out  to  the  Local  Government  Board  that  it  is 
impossible  to  undertake  the  building  of  such  a  large 
number  of  houses  in  two  years.  They  have,  therefore, 
suggested  that  a  reasonable  guarantee  should  be  given 
that  the  option  of  the  board  to  extend  the  period  of 
two  years,  during  which  State  a.'Jsistance  may  be 
given,  will  be  exercised  to,  say,  not  less  than  seven 
years. 

When  the  full  building  programme  in  Great  Bri- 
tain is  under  way,  it  is  thought  it  may  possibly  be  nec- 
essary for  the  Government  to  ration  the  supplies  of 
materials. 


New  Bridge  for  Winnipeg  Decided  On 

THE  Winnipeg  Board  of  Works  have  decided 
upon  the  replacement  of  the  Maryland  bridge 
over  the  Assiniboine  River  with  a  new  struc- 
ture. A  bridge  was  planned  some  time  ago  by 
the  city  engineering  department  in  collaboration  with 
the  Greater  Winnipeg  I'lan  commission,  the  archi- 
tectural features  being  designed  by  Arthur  A.  Stough- 
ton.  Estimates  of  cost  are  to  be  secured  on  this  de- 
sign, or  a  modified  one  if  the  Assiniboine  is  declared 
by  the  government  to  be  non-navigable.  The  axis  of 
the  bridge  will  be  changed  somewhat,  the  north  end 
being  moved  to  the  east.  Small  strips  cut  from  the 
edges  of  Cornish  park  and  the  neighboring  properties 
will  then  permit  of  curves  of  large  radius,  by  which 
two  lines  of  car  tracks  leaving  the  bridge  may  be  car- 
ried into  Sherbrooke  St.  much  more  conveniently  than 
at  present,  a  similar  wide  curve  into  Maryland  Street 
tending  to  drawn  vehicular  traffic  along  that  route. 
An  island  with  an  ornamental  pier  serving  as  sign 
board  and  light  standard,  directly  opposite  the  portal 
of  the  bridge,  will  divide  the  traffic.  The  architectural 
treatment  of  the  structure,  as  designed,  consists  of  two 
simple  piers  at  each  end.  carrying  great  lamps,  with 
the  parapet  walls  extending  between,  interrupted  by 
semi-circular  niches  with  seats  over  the  piers.  These 
niches  are  flanked  by  the  ornamental  lamp  .standards 
and  lamps  in  pairs,  each  pair  being  connected  together 
by  wrought  iron  tracery. 
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Eaton  Mail  Order  Building,  Moncton,  N.  B. 

General  Description  of  Large,  Six  Storey  Flat  Slab 
Reinforced   Concrete  Warehouse   for  T.  Eaton  Co. 


EXCAVATIONS  are  now  being  carried  out  for 
the  large  six-storey  mail  order  building  at 
Moncton,  N.B.,  for  the  T.  Eaton  Co.,  Ltd. 
When  completed  this  structure  will  take  care 
of  the  growing  mail  order  business  of  the  Eaton  Com- 
pany in  the  eastern  part  of  Canada.  In  design  and 
layout  it  is  arranged  to  accommodate  this  particular 
type  of  business  and  there  will  be  such  facilities  and 
equipment  as  will  expedite  the  handling  of  mail  or- 
der merchandise.  Provision  will  be  made  for  future 
extension  so  that  the  building  may  keep  pace  with 
the  growth  of  the  business. 

Flat  Slab  Reinfofced  Concrete 

The  Ijuilding  is  about  161   ft.  by  240  ft.,  the  west 

or  main  facade  fronting  on  Foundry  Street,  with  the 

,  east  side  or  rear,  conveniently  located  adjacent  to  rail- 


side  of  parapet  walls,  etc.,  will  be  faced  with  stretcher 
brick.  The  moulded  base  course  at  grade,  door  and 
window  sills  and  platform  facing  at  main  entrance, 
are  to  be  of  granite,  while  limestone  work  is  to  em- 
brace facings  on  the  ground  floor  entrance  bays,  win- 
dow sills  and  lintels,  cornices,  belt  courses,  pier  bases, 
wall  copings,  cornice  abutments,  keyblocks  and 
sjjringer  blocks.  On  the  rear  walls  concrete  sills  will 
ijc  used  instead  of  limestone.  The  illustration  repro- 
duced herewith  gives  some  idea  of  the  external  ap- 
pearance of  the  completed  building. 

The  building  contains  a  large  light-well  about  60 
ft.  X  100  ft.  on  the  south  side.  On  the  ground  floor 
only,  the  well  is  roofed  over  to  provide  a  shipping  area 
beneath. 

In  the  basement  on  the  east  side  adjacent  to  the 


How  the   Eaton  mail-order  building  will  appear  when   completed 


I 


way  tracks.  The  Foundry  St.  front  contains  the 
main  and  employees'  entrances  and  a  driveway.  In 
height  the  building  is  six  storeys  and  basement.  The 
design  is  of  the  flat  slab  reinforced  concrete  type,  sim- 
ilar to  the  recently  completed  buildings  for  the  same 
company  at  Toronto.  In  exterior  appearance  the 
structure  will  be  made  quite  imposing  by  the  use  of 
limestone  trimmings  and  brick  facings. 

The  north  and  west  elevations,  which  are  the 
principal  elevations,  as  well  as  one  bay  returns  on  the 
east  and  south  elevation,  will  be  veneered  with  facing 
brick.  The  lightwell  elevation,  east  and  south  eleva- 
tions, beyond  the  one  bay  returns  and  all  unimportant 
or  unseen  walls,  such  as  pent   house  elevations,  roof 


railway  tracks,  are  located  the  boiler  and  engine 
rooms.  The  installation  of  three  boilers  is  provided 
for,  with  coal  storage  in  bunkers  beneath  an  exterior 
platform.  The  engine  room  has  accommodation  for 
two  62y2  kw.  generators,  one  125  kw..  d.c.  generator, 
and  a  motor  generator  set.  The  regular  boiler  and 
engine  room  auxiliaries  will  be  installed  and  provi- 
sion is  made  for  the  future  installation  of  stokers. 

Shipping  Facilities 

Very  complete  shipping  facilities  are  arranged  for 
on  the  first  or  ground  floor.  From  the  Foundry  Street 
front,  a  driveway  approach  leads  to  the  wagon  and 
shipping  area  alluded  to.     This  measures  about  30  ft. 
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wide  by  140  ft.  long  and  is  surrounded  on  three  sides 
by  a  15  ft.  wide  shipping  jjlatform.  Five  doors  give 
access  to  the  platform  from  the  building  proper.  On 
the  south  side,  which  will  be  the  party  wall  between 
tiie  building  and  any  future  addition,  arrangements 
are  made  for  doors  to  ])e  inserted  when  required.  In 
the  meantime,  the  o])enings  will  be  bricked  up.  An 
elevator  is  located  so  as  to  serve  this  shipping  area. 
On  the  north  and  east  sides-  there  are  receiving  plat- 
forms arranged  with  elevator  .service.  Five  elevators 
are  provided  for  altogether. 

The  remaining  floors  are  typical,  the  lightwell  be- 
ing carried  up  over  the  shipping  area.  This  is  roofed 
over  at  the  second  floor  level  by  a  slag  roof  with  cop- 
per skylights  glazed  with  wired  glass  over  the  plat- 
forms. 

Three  enclosed  stair-towers  run  to  the  top  floor. 
The  steps  are  fitted  with  safety  treads  and  gas  pipe 


mil  the  building  being  extended  at  some  future  time. 
The  interior  columns  are  circular  in  section,  while 
the  wall  columns  are  rectangular.  The  typical  col- 
umns measure  in  diameter  34  in.,  32  in.,  30  in.,  28  in., 
24  in.,  24  in.,  24  in.,  in  basement  to  sixth  floors  re- 
s])cctively.  The  reinfc^rcement  com])rises  spirals  and 
longitudinal  rods.  All  the  columns  have  flaring  cap- 
itals and  drop  heads,  4^  in.  deep  by  7  feet  8  in.  square. 
The  floor  slabs  are  6J4  i"-  deep  and  the  roof  is  6 
in.  The  reinforcement  layout  comprises  diagonal  and 
rectangular  bands  of  bars  in  the  lower  part  of  the 
slab  to  take  the  main  slab  stresses.  For  the  reinforce- 
ment of  the  slab  against  the  negative  moment  over  the 
column,  a  separate  mat  or  cross  frame  of  bars  is  lo- 
cated over  the  column  head  near  the  top  of  the  slab. 
This  mat  comprises  straight  bars  in  two  directions, 
and  has  no  connection  with  the  bottom  slab  steel.  The 
bars  in  both  the  bottom  and  top  of  the  slab  overlap 


First  floor  plan  of  Eaton  building 


railings  are  installed.     Steel  sash  on  the  interior  walls 
provide   borrowed    light. 

Rolled  steel  sash  with  ventilators  are  to  be  em- 
l)loyed  throughout.  •  For  handling  merchandise  there 
are  spiral  chutes  connecting  all  floors.  Ample  lava- 
tory accommodation  is  designed  for  each  floor  with 
marble  wainscotting  and  partitions  and  terrazzo  floor. 
On  the  second  floor  are  offices  above  the  main  en- 
trance. 

Structural  Design 

The  entire  building  is  constructed  of  reinforced 
concrete  on  the  flat-slaj:)  design.  The  footings  rest  on 
firm  clay  just  below  basement  floor  grade.  They  vary 
widely  in  dimensions,  but  the  typical  one  is  10  ft.  6  in. 
.square  and  2  ft.  8  in.  deep,  surmounted  by  a  3  ft.  3  in. 
X  3  ft.  3  in.  X  1  ft.  2  in.  block  carrying  the  column. 
The  footings  on  the  south  side  are  arranged  to  per- 


sufificiently  on  each  side  at  the  line  of  inflection,  as 
established  by  uniform  loading,  to  i)rovide  a  zone  for 
the  travel  of  the  line  of  inflection  which  is  reinforced 
at  both  to])  and  bottom  of  the  slab.  This  reinforcing 
scheme  is  the  same  as  that  followed  in  the  T.  liaton 
factory  in  Toronto,  a  description  of  which  appeared  in 
the  "Contract  Record"  of  June  21,  1917,  page  553. 

The  designed  live  load  is  120  lbs.  per  square  foot. 
Maple  flooring  on  1  inch  rough  floors  and  2x4  sleep- 
ers is  laid  on  the  slab  on  all  floors  except  the  first, 
where  a  1  inch  cement  top  coat  is  provided.  Columns 
and  corners  on  all  floors  likely  to  be  damaged  by  the 
handling  of  merchandise  are  protected  with  fenders. 
The  typical  bay  is  20  ft.  square  and  the  storev  height 
is  14  ft. 

The  design  for  the  building  was  carried  out  b\' 
W  m.  Steele  and  Sons  Company,  architects  and  engi- 
neers, Toronto. 
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Fig.  1— Wilson  Bridge,  Lyons,  France. 
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Wilson  Bridge  Combines  Stone  and  Concrete 


Six  Span  Arch  Structure  Over  River  Rhone  Has  Masonry  Arches, 
Gut    Stone     Trimmings     and     Hennebique     Type     Concrete     Deck 
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THE  Wilson   Bridge,   so   called  in   honor  of   the 
President  of  the   United   States,   spanning  the 
River  Rhone  at  Lyons,  has  recently  been  com- 
]:>leted.     This  bridge  is  a  very  fine  example  of 
the  combination  of  masonry  and  reinforced  concrete 
onstruction.     The   architectural   treatment   displayed 
very  much  to  be  admired. 

This  bridge  was  erected  to  replace  the  City   Hall 
ridge,  built  in  1838  by  the  Compagnie  des  Fonts  Sur 
e  Rhone.     This  old    bridge    was    of    the    suspension 
type,  23  ft.  4  in.  between  the  hand  rails,  and  was  no 
longer   capable   of   carrying   the   existing   traffic,   and, 
urther,  the  wrought  iron  anchors  sunk  in  the  masonry 
i  the  bridge  abutment  could  not  be  inspected.    It  was 
robable  that  these  anchors  were  in  bad  condition,  en- 
dangering the  public  security. 

It  was  decided  that  the  new  bridge  should  be  built 
n  the  exact  location  of  the  old  one,  and  in  view  of 
the  importance  of  the  traffic  at  this  point  a  temporary 
bridge  was  built  to  accommodate  this  traffic  until  the 
completion  of  the  new  structure.  Work  was  com- 
menced on  the  temporary  structure  on  May  24,  1911, 
and  the  work  of  demolishing  the  old  bridge  was  com- 
menced on  April  15,  1912. 

The  main  structure  of  the  new  Wilson   Bridgfe  is 


750  ft.  in  length  between  the  abutments.  It  consists 
of  four  arched  spans,  averaging  approximately  150  ft. 
in  the  clear,  together  with  two  elliptical  arches,  one 
25  ft.  span  on  the  right  bank  and  the  other  a  38  ft. 
span  on  the  left  bank.  The  bridge  is  66  ft.  wide  be- 
tween the  parapets,  having  a  36  ft.  roadway  and  two 
sidewalks  of  15  ft.  each.  The  roadway  carries  two 
electric  car  tracks  of  one  meter  gauge. 

The  river  piers  are  founded  on  caissons  sunk  by 
compressed  air  to  a  depth  varying  between  33  ft.  and 
40  ft.  below  low  water  mark,  according  to  the  nature 
of  the  soil  encountered.  The  sinking  of  the  caissons 
presented  no  special  difficulties. 

The  main  spans,  averaging  150  ft.  in  the  clear, 
consist  of  two  masonry  arches  (See  Fig.  1),  16  ft.  6 
in.  wide,  having  an  open  space  of  35  ft.  4  in.  between 
them.  The  pilasters,  entablature,  cornices,  parapet 
and  other  ornamental  work  are  all  of  cut  Comblanch- 
ien  stone.  The  entire  decking  of  the  bridge  is  con- 
structed in  reinforced  concrete,  on  the  Hennebique 
System. 

The  masonry  arches  were  first  built,  as  shown  in 
Fig.  2,  and  following  their  completion  the  cross  span- 
drel walls,  also  built  in  masonry,  together  with  the 
small  spandrel  arches,  were  constructed.  On  this  sub- 


Fig.  2 — Tile  masonry  arciies  before  placing  of  reinforced  concrete  declc 
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structure  tlic  reinforced  concrete  decking  was  cast  in 
place. 

Deck  System 

This  reinforced  concrete  decking  has  a  total  area 
of  4,340  square  yards;  it  is  730  ft.  long  by  53  ft.  6  in. 
wide.  It  is  carried  on  main  beams,  bearing  on  the 
cross  spandrel  walls  and  on  the  masonry  arches  di- 
rect about  8  ft.  10  in.  on  centres.  Great  care  has  been 
taken  to  ensure  that  the  load  of  these  main  beams 
shall  be  properly  distributed  on  the  masonry  arches. 
The  bearing,  20  in.  x  llYi  in.,  was  formed  on  the  cen- 
tre line  of  the  masonry  arch  and  a  layer  of  lime  mortar 
^  in.  thick  was  placed  to  permit  casting  of  the  rein- 
forced concrete  beam  directly  on  the  masonry.  After 
the  concrete  had  set  the  lime  mortar  was  removed,  so 
that  the  beam  is  absolutely  clear  of  the  masonry  arch 
and  spandrel  walls  except  at  the  bearing  on  the  centre 
line  of  the  arch. 

These  main  beams  are  52  ft.  span,  and  compare  in 
their  form  of  construction  to  a  steel  fish  bellied  plate 
girder.  They  are  5  ft.  7  in.  deep  at  the  centre  and 
3  ft.  \y2  in.  deep  at  the  portion  overhanging  the  ma- 
sonry construction,  except  at  the  crown  at  the  arch, 
where  this  latter  depth  is  reduced  to  llYz  in.  The 
upper  member  is  13  in.  wide  and  14  in.  deep,  and  the 
lower  member  is  12j/2  in.  wide  by  10  in.  deep.  The 
uprights,  or  stiffeners,  are  10  in.  x  14  in.,  and  the  web 
is  4  in.,  thick. 

These  beams  are  connected  at  their  bearings  by 
a  cross  distributing  beam  of  similar  formation,  but 
having  parallel  top  and  bottom  members.  This  beam 
serves  to  distribute  the  load  and  gives  great  mono- 
lithic strength  to  the  deck  structure. 

The  roadway  slab,  6^4  in.  thick,  is  divided  into 
five  ])anels  by  four  longitudinal   beams  8  in.   wide   .\ 


tar.  After  the  concrete  had  set  the  lime  mortar  was 
removed,  giving  the  open  space  as  required. 

Two  closed  conduits  4  ft.  7  in.  x  4  ft.  11  in.  are 
formed  underneath  the  sidewalk  adjacent  to  the  jiara- 
|)ets  of  the  bridge  by  the  distributing  beam  and  dwarf 
masonry  walls.  y\ccess  is  provided  to  these  conduits 
by  manholes  in  the  sidewalk.  These  conduits  are 
thus  made  easily  accessible  for  the  use  of  water,  gas 
and  electric  light  mains  and  telephone  conduits. 

As  shown  in  Fig.  4,  the  street  car  rails  are  set  in 
asphalt  direct  (jn  the  reinforced  concrete  decking  and 
concreted  into  ptjsition.  Stubs  left  in  the  reinforced 
concrete  deck  are  bent  over  to  reinforce  the  concrete 
holding  the  rail  in  position.  Short  lengths  of  rod  are 
set  in  the  rail  itself  to  further  anchor  same  to  the  con- 
cete.  The  head  of  the  rail  is  set  in  composition  to 
])revent  the  action  of  the  water.  . 

This  method  of  laying  track  is  very  interesting  to 
us  in  Canada,  as  it  materially  reduces  the  cost  of  con- 
struction and  promises  to  be  very  effective  against 
water  and  frost  action. 

The  form  work  was  all  made  in  sections,  and  was 
re-used  as  far  as  possible.  The  forms  were  removed 
at  the  end  of  twenty  days  from  the  secondary  beams 
and  decking,  and  at  the  end  of  five  or  six  weeks  from 
the  main  girders. 

As  the  forms  were  re-used  many  times,  any  com- 
plication of  same  in  the  panelling  of  the  main  girders 
has  ])een  largely  discounted  and  the  fullest  advantage 
taken  of  the  lightness  and  monolithic  strength  of  re- 
inforced concrete  as  a  material  of  construction. 

Tests  for  Deflection 

The  specifications  demanded  that  the  bridge  should 
be  tested,  and  that   the   deflection   should  not  exceed 
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Fig.  3 — Half  section  at  centre  line  of  arch 


10  in.  deep,  7  ft.  lOj^  in.  on  centres.  The  sidewalk 
slab  is  3j4  i"-  thick  and  is  finished  with  asphalt,  the 
outer  edge  bearing  on  the  dwarf  masonry  wall  car- 
ried by  the  spandrel  arches. 

The  sidewalk  curbs  were  formed  in  cut  stone.  The 
roadway  decking  was  fioatcd  with  cement  mortar  and 
linished  with  wood  block  paving  set  in  pitch. 

Provision  for  Expansion 

There  are  two  expansion  joints  at  each  pier  of  the 
type  shown  in  Fig.  4.  The  reinforced  concrete  deck- 
ing over  the  arched  si)ans  was  constructed  first.  The 
expansion  joints  were  then  placed  in  ])osition  and  the 
concrete  decking  over  the  piers  com]>leted.  The  open 
space  at  the  expansion  joint  was  maintained  l)y  plac- 
ing a  layer  of  lime  mortar  held  in  position  by  thin 
sheet  iron,  teo  that  the  concrete  decking  at  the  piers 
should  be  cast  directly  in  place  against  the  lime  mor- 


l,000th  part  of  the  span,  and  24  hours  after  the  re- 
moval of  the  load  the  permanent  set  should  not  ex- 
ceed one  2,000th  part  of  the  span  at  a  load  of  82  lbs. 
per  sq.  ft.  over  the  whole  area  of  the  bridge  (roadway 
and  sidewalks). 

The  bridge  was  tested  to  live  load  of  123  lbs.  per 
sq.  ft.  or  50  per  cent,  in  excess  of  the  specified  live 
load.  Three  deflectometers  were  placed  in  position 
under  the  main  beams  tested,  and  gave  the  following 
results  after  12-hour  tests. 

Middle  of  beam: — deflection    1-3/16  in. 

Up   stream   side : — deflection    7/8    in. 

Down   stream   side  : — deflection 25/32  in. 

.-\fter  24  hours  there  remained  only  1/32  of  an  inch 
permanent  set  at  the  centre  of  the  beam.     There  was 
no  apparent  deflection  at  all  in  the  sidewalks.     Roll-; 
ing  load  tests  were  also  applied. 

The  tests  revealed  that  the  actual  deflection   was 
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Couche  iritermcdiaire  en\ 
Utume    d  aspfielle " 

Fig.    4 — Left,    expansion    joint   construction;    right,    setting    of   rails 


forme  en  morttvrdectme/tl 


Illy    l/50th    part   of   the   deflection    permitted   in    the 
(pecifications. 

It  was   fitting   that   the   opening   ceremony   of   the 

iridge  took  place  on  the  14th  of  July,  1918,  which  is 

e  great  French  national  holiday  in  commemoration 

f    the    fall    of    the    Bastile,     1789.     On    this    occa- 

on  the  bridge  was  covered     with    a     closely  packed 

3-owd,  particularly  on  the  arch  at  the  right  bank,  dur- 

g  the  speeches  of  the  official  dignataries.    The  crowd 

stepped  back  on  to  the  sidewalks  at  the  moment  of 

the  passing  of  the  allied  troops.    The  troops  advanced 

jcross  the  bridge  in  step  in  two  columns  abreast  and 

ach  column    five    men    abreast.      The    two    columns, 

marching  in  one  direction,  covered  the  entire  length 

f  the  bridge  for  some  considerable  time,  and  really 

ave  the  best  practical  test  of  the  work. 

In  spite  of  the  marked  increased  cost  of  raw  ma- 
rials  the  cost  of  this  work  amounted  to  about  $9.30 
er  square  foot,  for  the  completed  structure,  includ- 
g  foundations,  piers,  abutment  and  the  entire  archi- 
ctural   treatment. 

It  is  certain  that  the  cost  of  this  bridge  could  have 

een  considerably  diminished  if  the  arches  had  been 

constructed  of  reinforced  concrete,  preserving  the  same 

I  ^architectural  treatment.  There  are  other  bridges  un- 
Hkr  construction  for  the  city  of  Lyons  which  are  en- 
^■rely  of  reinforced  concrete. 
^R  The  Wilson  Bridge  is  the  work  of  M.  C.  Chalu- 
^neau,  City  Engineer  of  Lyons,  and  the  [[ennebiquc 
Hilentral  Technical  Bureau,  1  Rue  Danton,  Paris. 
H  The  information  regarding  the  above  work  was 
supplied  to  us  by  F.  G.  Engholm  &  Partners.  Excel- 
sior Life  ISuilding,  Toronto,  the  Canadian  firm  who 
have  the  sole  rights  of  the  Hennebique  System  of  Re- 
inforced Concrete  Construction  in  Canada. 


The  Admini,strative  Commissioners  of  Montreal 
have  passed  a  by-law  requiring  buildings  of  three  stor- 
eys and  more  to  be  equipped  with  fire  escapes.  This 
l)y-law  is  retroactive,  and  includes  buildings  used  as 
offices,  or  used  in  whole  or  in  part  as  a  shop,  factory, 
mill,  warehouse,  wholesale  or  departmental  store,  ho- 
tel, boarding  house,  theatre,  concert  hall,  garage, 
church,  school,  seminary,  college,  convent,  monastery, 
public  or  private  hospital. 


The  Ebsary  Fireproofing  &  Gypsum  Block  Co.  have 
re-opened  their  Toronto  office  at  1009  C.  P.  R.  Bldg. 
nd  are  now  prepared  to  fill  orders  for  new  business 
Mr.  F.  S.  Bridges  will  have  charge. 


The    Toronto    Housing    Bill 

Commission    May    Erect    Moderately     Priced 
Houses  or  Make  Loans   for  Building  Pur- 
poses—Houses Sold  at  Actual  Cost 


THE  new  housing  bill  of  the  City  of  Toronto, 
known  as  "The  Toronto  Housing  Bill,"  was 
recently  presented  to  the  Board  of  Control 
and  unanimously  adopted.  It  will  be  sent  to 
the  government  for  ratification  and  immediately  acted 
on  by  the  Housing  Commission,  consisting  of  Sir  J. 
Eaton,  Sir  James  Woods,  H.  H.  Williams,  J.  Allan 
Ross,  and  Frank  Rolph. 

The  following  is  the  Housing  Act,  as  amended 
and  adopted  by  the  Board  :— 

Main  Points  in  Act 

Whereas  the  housing  accommodation  in  the  Muni- 
cij.ality  of  the  City  of  Toronto  is  insufficient  to  meet 
the  needs  of  the  inhabitants  thereof;  and  whereas  the 
Corporation  of  the  said  city  has  petitioned  for  an  Act 
to  empower  it  to  acquire  land  and  to  erect  dwelling 
houses  to  supply  the  said  need  and  to  authorize  the 
municipality  to  borrow  from  time  to  time  such 
moneys  as  it  may  require  to  meet  the  cost  and  ex- 
penses of  the  erection  of  such  houses ;  and  whereas 
it  is  expedient  that  the  said  work  should  be  under- 
taken through  a  Commission ;  and  whereas  it  is  ex- 
pedient to  grant  the  prayer  of  the  said  petition  ; 

Therefore  His  Majesty,  by  and  with  the  advice 
and  consent  of  the  Legislative  Assembly  of  the  Pro- 
vince of  Ontario,  enacts  as  follows: — 

1.    This  Act  may  be  cited  as  "The  Toronto  Hous- 
ing Act,"  and  shall  apply  to  the  Municipality  of  the 
City   of  Toronto   only. 
2.    In  this  Act^ 

(a)  "Commission"  shall  mean  the  Housing  Com- 
mission appointed  by  the  Corporation  for  the  purpose 
of  this  Act ; 

(b)  "House"  shall  include  all  necessary  improve- 
ments and  conveniences; 

(c)  "Corporation"  shall  mean  the  Corporation  of 
the   City  of  Toronto. 

3.  The  Corporation  may  from  time  to  time  bor- 
row the  full  cost  of  the  lands  acquired  and  of  the 
houses  erected  by  the  Commission  under  the  proyi-, 
sions  of  this  Act,  and  all  moneys  required  to  enable' 
the  Commission  to  make  the  loans  i^rovided  for  by 
Section   7   of   this   Act   and   ])ayments   on    account   of 
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such  loans  shall  be  made  l)y  the  Corporation  to  the 
Commission  from  time  to  time  during  the  i)r(jgress 
of  the  work  on  estimates  furnished  by  the  Commis- 
sion to  the  Corporation. 

4.  (1)  The  Corporation,  for  the  purpose  of  this  Act, 
may,  without  obtaining  the  assent  of  the  electors,  pass 
by-laws  from  time  to  time  for  borrowing  on  the  gen- 
eral credit  of  the  Corporation  such  moneys  as  the 
Commission  may  require  and  may  agree  with  any 
bank,  person  or  corporation  for  temporary  advances 
upon  such  security  as  may  be  agreed  upon  and  may 
issue  Toronto  Consolidated  Loan  I>ebentures  for  the 
payment  of  the  moneys  borrowed. 

(2)  Any  money  borrowed  by  the  Corporation  un- 
der the  provision  of  this  Act  shall  not  be  counted  in 
ascertaining  whether  the  limit  of  its  borrowing  powers 
has  been  reached  under  any  general  or  special  Act. 

Provides  for  a  Commission 

5.  (1)  The  Council  of  the  Corporation  shall  by  by- 
law forthwith  appoint  a  Commission  to  be  known  as 
"The  Toronto  Ilousing  Commission,"  for  the  purpose 
of  carrying  out  the  provisions  of  this  Act. 

(2)  Such  Commission  shall  be  composed  of  five 
persons  resident  in  the  Municipality  who  are  not  mem- 
bers of  the  Council,  and  shall  hold  office  for  five  years 
and  until  their  successors  are  appointed. 

(3)  In  case  of  a  vacancy  in  the  office  of  a  member 
before  the  expiration  of  his  term,  the  Council  shall 
appoint  a  person  to  fill  the  vacancy  for  the  unexpired 
term. 

(4)  The  members  of  the  Commission  shall  receive 
no  salary  or  other  remuneration  and  shall  be  eligible 
for  re-appointment. 

(5)  The  Commission  shall  elect  a  chairman  and  a 
vice-chairman,  who  shall  ])reside  at  all  meetings  of 
the  Commission  in  the  absence  of  the  chairman. 

(6)  The  Commission  shall  be  a  body  corporate  and 
shall  have  a  corporate  seal,  and  all  argreements  of 
sale,  conveyances  and  other  documents  shall  be  exe- 
cuted by  the  secretary  and  have  the  corporation  seal 
attached  thereto,  but  where  by  an  oversight  the  seal 
has  not  been  affixed  it  may  be  affixed  at  any  time 
afterwards,  and  when  so  affixed  the  agreement  of 
sale,  conveyance  or  other  document  shall  be  as  valid 
and  effectual  as  if  it  had  been  originally  sealed. 

Functions  of  Commission 

(7)  The  Commission  may  lease  suitable  premises 
for  offices  and  may  appoint  and  employ  such  officers, 
solicitors,  assistants,  clerks,  servants  and  persons  as 
it  may  deem  necessary  to  carry  out  the  objects  and 
provisions  of  this  Act,  and  may  allow  them  .such  com- 
pen.sation  or  salaries  as  it  deems  fitting,  and  require 
and  take  from  them  .such  security  for  the  due  and 
faithful  performance  of  their  respective  duties  as  it 
deems  necessary ;  and  the  City  Clerk,  Commissioner 
of  Works,  Assessment  Commissioner,  the  As.sessors, 
the  Treasurer,  City  Architect,  and  other  officers  of  the 
Corporation  .shall,  at  the  request  of  the  Commission, 
and  under  direction  of  the  P>oard  of  Control  do  and 
perform  all  .such  duties  under  this  Act  as  they  would 
do  and  i)erform  for  the  Corporation  in  the  like  ca.se  if 
the  carrying  out  of  the  provisions  of  this  .Act  had 
been  conferred  on  the  Corporation. 

(8)  The  money  required  by  the  Commi.ssion  from 
time  to  time  for  the  purposes  of  this  Act  shall  be  paid 
by  the  treasurer  of  the  Corporation  to  the  Commis- 
sion on  the  certificate  or  order  of  the  Commission,  and 


the  Commission  shall  be  responsible  for  the  proper  ex- 
lienditure   thereof. 

(9)  The  treasurer  .shall  keej)  separate  accounts  of 
all  moneys  borrowed  by  the  corporation  for  the  pur- 
poses of  this  Act. 

6.  The  Commission  may  erect,  on  land  acquired  b} 
it  within  the  limits  of  the  municipality,  dwelling 
hou.ses  of  not  more  than  seven  rooms  of  a  class  suit- 
able for  the  accommodation  of  persons  who  have  been 
on  active  service  during  the  present  war  with  ^he 
naval  or  military  forces  of  Great  Britain  or  her  allies, 
and  of  working  men  and  working  women  and  men  and 
women  of  moderate  means  who  are  residents  of  the 
City  of  Toronto. 

7.  (1)  The  Commis.sion  may  make  loans  for  the 
purposes  of  this  .Act  on  such  terms  and  conditions  as 
it  may  determine,  except  that  the  rate  of  interest 
charged  shall  not  exceed  the  rate  at  which  the  cor- 
poration may  be  able  to  secure  the  moneys  herein- 
before authorized  to  be  borrowed,  to — 

(a)  .\  ])rivate  person  who  desires  to  erect  a  house 
for  his  own  occujiation  on  land  owned  by  him; 

(b)  A  private  person  who  desires  to  erect  a  house 
for  his  own  occupation  on  land  owned  by  the  Commis- 
sif)n. 

(2)  All  loans  authorized  by  this  Act  shall  be  se-. 
cured  by  first  mortgage  on  real  estate. 

(3)  The  Commission  may,  if  it  thinks  proper,  re- 
(|uire  any  person  to  furnish  any  security  or  make  any 
payment  or  comply  with  any  condition  required  by  it. 

8.  (1)  No  loan  made  by  the  Commission  .shall  be 
made  upon  any  land  or  house  not  situate  within  the 
municipality. 

(2)  The  ])erson  to  whom  a  loan  is  made  shall  be- 
come a  purchaser  from  the  Commission  under  agree- 
ment of  sale. 

To  Sell  at  Actual  Cost 

9.  (1)  Houses  erected  by  the  Commis.sion  may  be 
.sold  by  it  to  any  person  mentioned  in  Section  6  of  this 
Act  at  .such  a  price  and  on  such  terms  as  the  Commis- 
sion may  determine,  except  that  the  rate  of  interest 
on  any  unpaid  balance  shall  be  in  all  cases  computed 
at  a  rate  not  to  exceed  the  rate  at  which  the  Corpora- 
tion may  secure  borrowed  moneys. 

(2)  The  provisions  of  Section  48  of  the  Registry 
.\ct,  as  to  the  registration  of  mortgages  endorsed  "Not 
to  be  recorded  in  full,"  shall  apply  mutatis  mutandis  o 
agreements  of  sale  under  this  Act; 

10.  All  houses  sold  by  the  Commission  .shall  be 
sold  at  actual  cost  as  determined  by  the  Commission, 
and  in  arriving  at  such  cost  the  Commission  shall  be 
entitled  to  add  to  the  actual  cost  of  the  land  acquired 
and  the  buildings  erected  thereon  all  costs,  charges, 
fees  and  other  expenses  incurred  by  the  Commis.sion 
in  the  carrying  out  of  the  provisions  of  this  Act. 

11.  (1)  The  houses  erected  or  purchased  under  the 
Drovisions  of  this  Act  shall  not  be  sold,  rented  or 
leased,  except  with  the  written  api)roval  of  the  Com- 
mission, and  any  lease,  agreement  for  lease,  or  for 
rent  or  sale  made  without  such  approval  shall  be  null 
and  void. 

(2)  This  section  .shall  not  apply  where  the  pur- 
chase money  or  the  loan  has  been  i>aid  in  full. 

Defaults  in  Payment 

12.  (1)   For  the  purpose  of  enforcing  payment  of 
the  instalments  due  under  any  agreement  of  sale  and 
of  entering  into  po.sses.sion  after  default,  the  Commis- 
sion shall  have  all  the  remedies  which  a  landlord  has, 
against  a  tenant  under  the  Landlord  and  Tenant  Act, 
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be   final   and   binding   and 


md  the  purchaser  shall  be  deemed  a  tenant  to  the 
[Commission. 

(2)  Where  default  has  been  made  in  any  payment, 

jr  in  any  covenant  or  provision  under  an  agreement 

jf  sale  and  the  default  continues  for  one  month  and 

^he  purchaser   refuses   to   give   up   possession    to   the 

"ommission,  the  Commission  may  by  order  authorize 

iind  require  any  constable,  with  such  assistance  as  he 

lay  need,  to  enter  on  and  take  possession  of  the  pre- 

lises  for  and  on  behalf  of  the  Commission. 

13.  (1)  The  Commission  may  acquire  by  purchase, 

otherwise,  or  may  without  the  consent  of  the  owner 

Renter  upon  and  take  land  for  the  purposes  of  this  Act. 

(2)  The  compensation  to  be  paid  for  any  land  taken 
shall  be  determined  by  a  sole  arbitrator  who  shall  be 
jne  of  the  judges  for  the  time  being  of  the  County 
Tourt  of  the  County  of  York  and  in  case  the  Commis- 
sion and  the  owner  of  the  land  taken  cannot  agree  up- 
jn  such  arbitrator,  the  Chief  Justice  of  Ontario  shall 
letermine  which  County  Judge  shall  be  appointed. 

(3)  The  arbitrator  may  determine  the  compensa- 
|;ion  to  be  paid  for  the  land  taken  in  a  summary  man- 
ler  upon  seven  days'  notice  in  writing  to  the  person 

'interested  in  the  land,  and  after  hearing  what  is  al- 
leged by  all  parties  and  without  hearing  any  other 
evidence,  unless  the  arbitrator  decides  to  do  so,  and 

.the   award   so   made   shall 
^hall  not  be  subject  to  appeal 

(4)  The  compensation  to  be  paid  for  the  land  taken 
fehall  be  the  amount  which  the  arbitrator  determines 
Ss  its  fair  market  value,  and  nothing  shall  be  allowed 

Dy  reason  of  the  land  being  available  for  the  purposes 
ni  this  Act,  or  for  any  increase  in  value  by  reason  of 
the  Commission  contemplating  the  construction  of 
liouses  on  it  or  providing  better  means  of  access  or 
transportation  thereto,  or  by  reason  of  the  fact  that 
the  land  is  being  taken. 

(5)  On  determining  the  compensation  to  be  paid, 
the  arbitrator  shall  take  into  consideration  the  relative 
aenefit  or  injury  occasioned  by  the  severance  of  the 

iand  of  any  person. 

(6)  The  arbitrator  may,  if  he  thinks  proper,  retain 
'^the  services  of  a  valuator  for  the  purpose  of  assisting 

in  fixing  the  amount  of  the  compensation. 

(7)  Except  as  otherwise  herein  provided,  the  pro- 
visions of  The  Munici])al  Act  and  the  Municipal  Ar- 
bitration Act  as  to  expropriation  and  compensation 
shall  mutatis  mutandis  apply. 

Ban  Against  Aliens 

14.  No  loan  shall  be  made  to  any  person,  nor  shall 
any  house  be  sold  to  any  person,  nor  shall  any  agree- 
ment of  sale  be  assigned  to  any  person,  under  the  pro- 
visions of  this  Act,  who  is  not  a  British  subject. 

15.  The  Corporation  shall  be  responsible  for  and 
shall  pay  to  the  Commission  the  deficit,  if  any,  of  the 
Commission  during  the  year. 

16.  The  Commission  shall,  at  the  end  of  each  cal- 
endar year,  make  a  full  and  complete  report  to  the 
Corporation  of  its  operations  during  the  year. 

17.  This  Act  shall  come  into  force  forthwith  on 
the  passing  of  it. 


I 


The  proposed  conference  to  be  called  by  the  Nation- 
al Federation  of  Construction  Industries  of  the  United 
States,  tentatively  arranged  for  May  7th  and  8th,  in 
Cleveland,  is  being  postponed  pending  the  action  of 
the  President  of  the  United  States  in  assembling  a  con- 
ference embracing  all  the  business  activities  of  the 
country. 


Business    Methods   for    the 
Building    Contractor 

By  George  A.  Rutherford 

IT  has  been  said  hy  someone  that  the  three  elements 
of  business  are  labor,  capital  and  management.  I 
,  think  it  might  be  said  also  that  the  management  in 
the  building  business  is  divided  into  two  phases, 
namely,  the  supervision  and  the  office  administration. 
It  is  true  that  in  late  years  a  great  many  men  have 
come  into  the  field  who  are  college  men,  and  techni- 
cally trained,  and  men  trained  in  the  offices  of  con- 
tractors. I  think  it  also  remains  true  that  the  great 
majority  of  contractors  are  men  who  served  their  ap- 
prenticeships in  one  of  the  principal  parts  of  the  build- 
ing business,  and  who  have  come  up  from  the  position 
of  journeyman  to  a  foreman,  then  a  superintendent, 
and  afterwards  they  have  gone  into  business  for  them- 
selves. Those  men  have  not  had  an  opportunity  to 
study  business  methods. 

I  do  not  think  that  the  contractor  has  advanced  as 
a  business  man  to  the  extent  that  men  in  other  lines 
like  merchants  and  manufacturers  have.  I  think  that 
is  largely  due  to  the  fact  that  the  contractor  has  not 
had  the  advantages,  possibly,  which  they  have  had. 

It  has  been  the  idea  that  the  contracting  business 
was  a  gamble,  and  was  very  risky.  It  is  not  any  more 
risky  than  any  other  business.  It  is  simply  a  matter 
of  knowing  it,  and  when  a  proper  system  is  used  by 
a  contractor,  he  can  rest  assured  that  he  will  go  along 
just  as  well  as  men  in  any  other  line  of  business. 

One  of  the  principal  things  is  the  estimate.  Of 
course,  the  estimate  might  have  50  or  60  sheets.  On 
the  first  sheet  of  the  one  used  in  our  office  is  the  sum- 
mary of  the  entire  estimate.  Of  course,  the  heading 
is  just  the  same  as  any  contractor  would  use,  with  the 
o.vner's  name,  the  designer  and  the  location,  and  the 
estimate  number,  and  listed  by  and  "checked  by," 
"dates,"  etc.    This  sheet  shows : 

1,  General  requirements;  2,  job  organization;  3, 
temporary  construction  and  sheds ;  4,  plant  and  tools ; 
5,  concrete  plant;  6,  clearing  site;  7,  excavation;  8, 
foundation  work;  9,  waterproofing  and  dampproofing; 
10,  concrete — plain;  11,  reinforced  concrete;  12,  brick 
work  and  masonry;  13,  stone  and  marble;  14,  terra  cot- 
ta;  15,  interior  marble  and  tile;  16,  structural  steel  and 
iron;  17,  ornamental  iron;  18,  carpentry;  19,  metal 
df^ors  and  windows;  20,  glass  and  glazing;  21,  plumb- 
ing and  sewers;  22,  heating  and  ventilating;  23,  plas- 
tering; 24,  painting;  25,  roofing;  26,  sheet  metal;  27 
electrical  work  ;  28,  sprinklers ;  29,  elevators ;  30,  build- 
ing equipment ;  31,  ground  work. 

Subdivisions 

Now,  taking  up  these  first  six  headings  as  an  illus- 
tration :  They  are  all  subdivided  into  other  headings, 
and  the  estimator,  in  checking  off  his  quantities  and 
reading  the  specifications,  checks  items  in  the  speci- 
fications ;  so  that  there  is  nothing  under  the  heading 
that  can  be  overlooked. 

For  instance,  under  "No.  1  General  Requirements," 
we  tiave  these  items : 

Building  permit,  bond,  fire  insurance,  liability  in- 
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surance,  contractors'  association,  water,  street  permit, 
survey,  contingencies. 

No.  2  is  "Job  Organization  and  Expense,"  and  un- 
der that  heading  comes: 

Superintendent,  timekeeper,  engineer,  watchman, 
telephone,  cartage,  cleaning  uj). 

No.  3  "Temporary  Construction  and  Sheds." 

Our  office,  architect's  office,  cement  shed,  closet, 
fences  and  walks,  roadways. 

Under  No.  4,  "Plant  and  Tools,"  come: 

Hoisting  engines,  hoisting  tower,  mortar  mixer, 
scaffold  plank,  small  tools,  rope  and  tackle,  water  lines. 

No.  5,  Concrete  Plant: 

Mixer,  hoisting  engine,  hoisting  tower,  chutes, 
charging  plant,  storage  bins,  carpenter  shop. 

No.  6,  Clearing  Site: 

Removing  old  buildings,  clearing  site,  shoring,  ad- 
jacent buildings. 

Brick  Work  and  Masonry 

Now,  that  is  enougli  to  illustrate  these  general 
headings.  We  will  now  take  up  "brick  work  and  mas- 
onry," and  under  that  title  are  these  several  heads : 

Common  brick,  face  brick,  pattern  brick,  ground 
brick,  fire  brick,  enamel  brick,  hollow  brick,  stack 
brick,  special  .shapes,  partition  tile,  packing  tile,  inter- 
locking tile,  gypsum  blopk,  fireproofing  beams  and 
columns,  rubble  masonry,  backing  up,  toothing  old 
walls,  connecting  present  building,  wall  ties,  setting 
lintels,  setting  hangers,  outside  scaffolds,  coping,  curb- 
ing, pointing,  cleaning  down,  steps,  boiler  settings, 
flue  linings,  paving,  chimney  caps,  safety  treads,  base, 
sidewalk  lights,  cleanout  doors,  chutes — coal  and  ash, 
furring,  floor  construction,  flat  arch  construction. 

Of  course,  all  the  headings  are  divided  the  same 
way,  so  that  an  estimator  can  hardly  overlook  an  item 
if  it  is  mentioned  in  the  specifications.  He  must  have 
some  sort  of  a  cost  keej)ing  system  in  order  to  arrive 
at  the  units  to  use,  but,  take  brick  work,  for  instance ; 
it  is  not  difficult:  you  know  the  cost  of  brick,  the  cost 
of  the  sand,  the  cost  of  the  cement  and  lumber,  and 
you  know  about  what  the  labor  ought  to  be  on  certain 
kinds  of  work ;  and  those  unit  prices  are  figured  out 
on  another  sheet. 

When  you  have  the  unit  price,  it  is  only  a  matter 
of  mathematics  to  figure  the  quantity  and  apply  the 
rate;  and  that  summary  on  each  trade,  of  course,  is 
carried  out  on  the  front. 

Contingencies 

Now,  there  are  some  jobs  wliere  you  cannot  anti- 
cipate all  the  things  that  may  come  up,  where,  for  in- 
stance, it  is  difficult  to  work,  or  where  the  architect  is 
very  fussy  and  you  do  not  know  what  he  is  going  to 
want ;  so  you  must  put  in  a  "contingent"  item  for  safe- 
ty, just  as  the  engineer  puts  in  a  factor  of  safety  in 
computing  his  calculations  on  the  building. 

The  first  thing  I  made  up  my  mind  to  do  was  that 
I  was  going  to  know  what  the  cost  of  a  job  was,  if  I 
didn't  know  anything  else;  and  I  think  the  first  job  I 
did  was  putting  up  partitions  under  a  big  candy  fac- 
tory in  Cleveland.  I  told  the  head  bookkeeper  at  that 
time  that  I  wanted  to  keep  track  of  my  work,  and  he 
gave  me  a  form  that  they  used  in  their  business.  Of 
course,  he  made  some  changes  in  it  for  me ;  but  that  is 
practically  the  same  sheet  that  we  have  used  ever 
since.  That  was  in  1896,  22  years  ago.  I  don't  think 
this  possibly  would  be  the  sheet  I  would  keep  the  cost 
on  for  a  large  job  if  it  were  not  for  the  fact  we  have 


started  to  take  care  of  small  jobs.  We  have  installed 
a  job  department  and  do  lots  of  small  work;  and  thi> 
same  cost  sheet  will  be  applicable  to  a  jdb  of  $100  t' 
$150,  because  you  can  use  just  as  many  sheets  as  the 
job  requires.  We  have  the  "heading,"  "work  floor," 
"address,"  "location,"  "description  of  the  work,"  and  if 
it  is  a  contract,  the  contract  price  is  put  in;  or,  if  it  is 
day  work,  the  time  it  put  in.  There  is  a  column  for 
"extras."  We  make  it  a  point  to  have  a  regular  order 
for  all  costs  and  the  amount  of  the  cost  and  the  date 
is  put  in  there.  So  that  when  the  job  is  completed,  all 
that  is  neces.sary  to  do  is  to  make  a  bill  for  the  amount 
of  the  contract  and  amount  of  the  extras. 

Tabulating  Orders 

On  the  other  side  are  the  "order  numbers,"  and  a? 
orders  are  made  out  for  work  on  this  job,  the  ordei 
number  is  put  in,  and  before  the  job  is  footed  up,  they 
see  to  it  that  the  order  inmibers  are  all  checked  off  as 
having  been  invoiced. 

The  sheet  shows  the  items  as  they  come  in.  It  is 
not  necessary  to  itemize  everything,  but  the  invoice 
and  the  amount  of  it  is  put  in  there,  so  you  have  the 
cost  of  the  material.  There  is  room  for  some  20  or  22 
men  for  31  days ;  and,  of  course,  you  can  use  as  many 
sheets  as  are  required.  If  you  have  100  men  or  200 
men  you  simply  have  that  many  more  sheets,  then  we 
keep  the  different  trades  on  different  sheets,  so  as  to 
put  up  the  different  trades  separately  for  any  purpose, 
the  workmen's  compensation  particularly. 

When  our  sheet  is  completed  we  have  an  itemized 
bill;  if  a  contract,  the  contract  price;  and  the  extras; 
and  before  that  is  put  away,  the  cost  is  put  on  and 
the  selling  price,  and  the  gain  and  the  percentage  of 
gain.  And  then  that  is  put  away  witli  all  the  records 
on  the  job,  and  we  know  just  what  we  are  doing  on 
each  job.  If  we  do  not  show  a  gain,  we  have  a  little 
session  and  see  what  is  the  matter. 

I  want  to  say,  too,  that  if  the  contractor  gets  into 
the  habit  of  doing  work  that  way,  keeping  track  of 
things  in  that  way,  he  will  have  a  little  more  time  to 
give  his  attention  to  the  larger  things  than  estimating. 
I  do  not  believe  the  contractor  ought  to  do  estimat- 
ing when  his  business  gets  to  a  point  where  he  has 
something  else  to  do,  nor  anything  else.  I  find  that 
after  getting  a  system  of  this  kind  worked  up,  and  get- 
ting an  organization,  I  can  go  awaj'  to  conventions  and 
the  job  is  going  on  just  the  same,  and  maybe  better 
than  if  I  were  there. 


The  automobile  road  planned  and  already  partly 
built  by  the  city  of  Denver,  Col.,  to  connect  with  the 
heart  of  Mount  Evans  will  be  one  of  the  most  remark- 
able mountain  highways  in  the  world,  says  J-  K.  Mur- 
phy, in  an  illustrated  article  in  the  Popular  Mechanics 
Magazine.  With  a  mile  high  start  at  Denver,  the  road 
will  wind  through  the  titanic  peaks  and  chasms  of  the 
roughest  and  most  picturesque  part  of  the  Colorado 
Rockies,  making  a  clear  rise  of  9,000  feet  in  65  miles, 
and  terminating  on  a  summit  that  is  higher  than  Pike's 
Peak.  The  road  will  be  lighted  by  Gothic  windows 
cut  in  the  face  of  the  cliff,  a  feature  that  is  unusual  in 
this  country,  although  it  has  been  used  to  a  limited  ex- 
tent in  Europe.  This  detour  will  be  a  trifle  more  than 
a  mile  in  length.  From  end  to  end  it  will  be  a  thor- 
oughly practical  automobile  road  20  feet  in  width,  with  _ 
grades  that  nowhere  exceed  six  feet  in  100  feet.  The 
entire  project  is  estimated  to  cost  about  $750,000. 
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Sixth  Canadian  Good  Roads  Congress 
and  Exhibition,  May  20-22 

Parliament  Buildings,  Quebec  City,  Will  be  Location  of  This  Year's 
Premier  Canadian  Good  Roads  Convention — Program  is  Given  Below 


TUESDAY,  MAY  20th 
Morning  Session 

Registration  of  delegates  and  visitors  at  Par- 
liament Building.  Registration  continuing 
throughout  the  Congress. 

Appointment  of  Nomination,  Resolution  and 
Legislation    Committees. 

Address  of  Welcome. 

Afternoon   Session 

"Federal  Aid,"  by  Hon.  J.  D.  Reid,  Minister  of 
Highways,   Railways  and   Canals,   Ottawa. 

"Highway  Maintenance,"  by  Capt.  J.  A.  Du- 
chastel  de  Montrouge,  C.E.,  Manager  City  of 
Outrcmont,   P.Q. 

"Gravel  Roads,"  by  Chas.  Talbot,  C.E.,  County 
Road    Superintendent,    London,    Ont. 

"Surface  and  Subsoil  Drainage  and  Founda- 
tions," by  Gabriel  Henrj',  C.E.,  Chief  Engineer, 
Province   of   Quebec    Highways    Department. 

Annual  dinner  and  entertainment  at  Chateau 
Frontenac  in  the  evening. 

WEDNESDAY,  MAY  21st 
Morning  Session 

"Roads  as  an  Aid  to  Agriculture."  Address  by 
Hon.  Geo.  S.  Henry,  Minister  of  Agriculture, 
Province  of  Ontario,  and  Hon.  J.  A.  Caron,  Min- 
ister of  Agriculture   of   Quebec, 

"Hot  Mix  Asphalt  Pavements,"  by  Francis  P. 
Smith,  Ph.D.,  Consulting  Engineer,  New  York 
City. 

"Practical  Advice  to  Road  Superintendents 
and  Municipal  Councils,"  by  Alexandre  Eraser, 
C.E.,  Assistant  Chief  Engineer,  Province  of  Que- 
bec,   Highways    Department. 

"Bituminous  Macadam."  (Penetration  Meth- 
od) by  A.  W.  Dean,  Chief  Engineer,  Massa- 
chusetts   Highway    Commission. 

Annual  Meeting,  Canadian  Automobile  Asso- 
ciation,  at   Chateau   Frontenac. 

Afternoon  Session 

"Shall  We  Restrict  the  Load  or  Build  the 
Road?"  by  W.  A.  McLean,  Deputy  Minister  of 
Highways,   Province  of   Ontario. 

"Concrete    in     Road     Construction,    Culverts 


and  Bridges,"  by  Eltinge  G.  Breed,  Chief  Engi- 
neer, New  York  State  Highways  Department, 
Albany,    N.Y.     '     • 

"Construction  and  Maintenance  of  Macadam- 
ized Gravel  Roads,"  by  Alex.  Lariviere,  C.E., 
Engineer,  Province  of  Quebec,  Highways  De- 
partment. 

"The  Use  of  Refined  Tar  in  Construction  and 
Maintenance,"  by  Paul  D.  Sargent,  Chief  Engi- 
neer, Maine  Highways  Commission,  Augusta, 
Me. 

Evening  Session 

Annual  general  meeting,  Canadian  Good  Roads 
Association  for  election  of  directors  and  officers, 
and  reception  of  annual  report  and  financial  and 
other   reports. 

THURSDAY,  MAY  22nd 
Morning  Session 

"Schools  for  Highway  Engineering,"  by  Prof. 
A.  T.  Laing,  University  of  Toronto,  Ontario. 

"Drainage,"  by  Jas.  H.  McDonald,  Consulting 
Engineer,   New   Haven,   Conn. 

"Construction  and  Maintenance  of  Macadam- 
ized Municipal  Roads,"  by  A.  Paradis,  C.E.,  En- 
gineer, Province  of  Quebec,  Highways  Depart- 
ment. 

"Macadam  Roads,"  by  A.  P.  Sandles,  Secre- 
tary, National  Crushed  Stone  Association,  Col- 
umbus,  Ohio. 

Luncheon  and  drive  at  noon. 

Afternoon  Session 

"Keeping  the  Highways  Open  in  Winter,"  by 

Hon.   Frank   Carrel,   Quebec. 

"Road  Machinery,"  by  Prof.  A.  H.  Blanchard, 
Consulting   Engineer,   New   York    City. 

"A  Comparative  Study  of  the  Different  Meth- 
ods of  Transportation  of  Road  Materials,"  by  E. 
W.  Gauvrcau,  C.E.,  Engineer,  Province  of  Que- 
bec, Highways  Department. 

"Contracts,  the  Contractor  and  Labor  vs. 
Government  Construction  of  Trunk  or  Main 
Roads,"  by  Col.  W.  D.  Sohier,  Chairman,  Massa- 
chusetts   Highway    Commission,    Boston,    Mass. 
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Methods  of  Highway  Maintenance 

Specific  Upkeep  Programmes  Outlined  in  Paper  Read  Before  Amer- 
ican   Road    Builders'   Association — Road  Machine   Not  a  Gure-All 


By  Frederic  E.  Everett" 


IN  the  creation  of  highway  systems  as  a  general 
thing  all  energies  are  devoted  to  the  layout  and 
construction  of  a  continuous  line  of  highway,  and 
the  maintenance  of  such  roads  has  been  a  sec- 
ondary matter,  and  it  is  only  after  the  constructed 
highway  has  reached  the  stage  where  re-surfacing  is 
necessary  that  the  people  wake  up  to  the  fact  that 
maintenance  should  have  been  the  all  important  fac- 
tor from  the  moment  that  construction  ceased.  Espe- 
cially was  this  true  with  states  that  began  construc- 
tion twenty,  fifteen  or  even  ten  years  ago.  The  type 
of  traffic  was  entirely  diflferent  then  than  now,  and 
any  type  of  hard  surface  road,  properly  drained,  was 
considered  as  permanent  construction,  and  anything 
permanently  constructed  certainly  would  not  need 
maintenance. 

My  own  state  of  New  Hampshire  affords  a  good 
example  of  just  that  sort  of  thing.  We  began  to  build 
state  aid  roads  in  1905  with  no  maintenance  law  out- 
side of  this  one  clause :  "The  towns  shall  maintain  the 
roads  constructed  by  the  joint  state  and  town  funds." 
We  continued  to  build  roads  at  the  rate  of  practically 
one  hundred  miles  per  year,  until  1911,  the  towns 
doing  what  maintenance  was  done,  but  in  most  cases, 
doing  nothing,  with  the  result  that  when  the  main- 
tenance law  was  passed,  in  1911,  making  available  the 
motor  vehicle  fees,  we  had  a  considerable  mileage  of 
state  aid  road  that  required  rebuilding,  and  in  the  eight 
years  that  we  have  had  a  maintenance  system  we 
have  never  been  quite  able  to  catch  up  with  our  re- 
building programme. 

Maintenance  Programme 

This  condition  obtained  in  practically  all  states 
that  began  their  construction  programme  in  the  nine- 
ties, or  the  beginning  of  the  present  century,  and  it  is 
only  in  those  states  that  have  organized  highway  de- 
partments in  the  last  few  years  that  a  maintenance 
programme  has  been  outlined  as  the  outset.  There- 
fore, if  maintenance  of  a  constructed  road  was  not 
provided  for,  certainly  the  uncompleted  sections  of  a 
designated  system  of  trunk  lines  or  main  highways 
would  receive  but  scant  attention  as  far  as  the  state 
was  concerned.  Further,  the  fact  that  such  a  high- 
way or  highways  were  designated  for  future  state 
construction  would  be  a  sufficient  reason  why  the 
town  or  county  should  not  expend  any  money  in  re- 
pairing a  road  that  was  to  be  newly  constructed  some- 
time in  the  future.  The  result  is  that  in  many  states 
the  unconstructed  sections  of  designated  trunk  line 
systems  are  the  poorest  roads  to  be  found  in  those 
states.  The  methods  of  maintenance,  if  left  to  the 
town  or  county,  as  a  general  thing  consist  in  doing 
as  little  as  possible. 

In  my  own  state  the  county,  as  a  unit,  is  not  con- 
sidered in  matters  of  road  construction  or  mainten- 
ance, except  in  unincorporated  towns.  There  are  no 
county  roads  except  in  a  few  isolated  cases,  the  towns 
being  cjiarged  with  the  maintenance  of  all  roads  not 

•Commissioner  of  Highways  of  New  Hampshire. 


cared  for  by  the  state,  and  to  within  a  comparatively 
few  years  it  might  be  said  that  there  were  as  many 
systems  of  maintenance  as  there  were  towns  or,  in 
other  words,  there  was  no  system. 

Abuse  of  the  Road  Machine 

Each  town  road  agent  or  district  surveyor  had  his 
own  ideas  as  to  the  up-keep  of  highways  and,  as  in 
a  good  many  cases,  he  only  served  one  year.  He  pro- 
ceeded to  carry  into  practice  whatever  theory  he  may 
have  developed  from  observation  or  reading  the  week- 
ly newspaper.  One  idea  that  seemed  to  be  common, 
however,  was  that  the  road  machine  was  a  cure-all 
for  any  road  disease,  and  that  all  roads  should  have 
at  least  one  dose  of  it  every  season.  This  useful,  but 
very  much  abused  article  was,  therefore,  teamed  up 
with  from  six  to  eight  horses,  with  the  road  agent 
majestically  stationed  behind  the  manipulating  levers 
in  the  rear,  the  roads  from  one  end  of  the  town  to 
the  other  were  treated.  The  machine  dragged  in  stone, 
roots,  mud,  sods  and  worn-out  road  material,  which 
was  levelled  by  men  and  boys  equipped  with  garden 
rakes  and  hoes,  great  care  being  used  not  to  remove 
any  sods  or  material  of  that  nature.  After  such  treat- 
ment, for  weeks  and  sometimes  months,  it  would  be 
unsafe  for  a  team  to  travel  this  road  faster  than  a 
walk. 

But  as  the  maintenance  and  care  of  state  road.s 
came  into  existence,  the  methods  of  maintaining  town 
roads  began  to  improve  and  many  towns  began  to 
apply  the  patrol  system  which  was  giving  such  satis- 
factory results  on  the  state  roads,  to  their  town  roads 
and  with  good  effect. 

Patrol  Maintenance 

There  is  a  provision  in  our  statutes  at  the  present 
time  that  any  town  may  at  its  annual  town  meeting 
set  aside  any  part  of  its  town  highway  system  for  pat- 
rol maintenance,  under  the  supervision  and  inspection 
of  the  State  Highway  Department.  The  towns,  how- 
ever, have  to  pay  the  whole  expense  of  such  mainten- 
ance as  there  are  no  state  funds  available  for  such 
work.  The  cost  varies  from  $50  to  $150  per  mile.  A 
number  of  towns  throughout  the  state  are  availing 
themselves  of  this  law  and  good  results  are  being  ob- 
tained. 

In  1915  the  department  designated  for  future  im- 
provement twelve  new  cross-state  lines  in  addition 
to  our  trunk  line  system.  As  there  would  be  no  funds 
available  for  construction  for  at  least  two  years,  it 
was  decided  to  band  the  new  system  with  our  desig- 
nating color  bands,  and  to  assist  the  towns  in  getting 
them  under  the  ])atrol  system.  Our  method  was  to 
get  the  town  to  put  the  road  in  as  good  condition  as 
possible  by  removing  stones,  cutting  the  brush,  mach- 
ining in  a  safe  and  sane  way,  removing  the  sods  and 
worn-out  material.  Then  the  state  would  pay  at  least 
one-half  of  the  patrolling. 

The  unimproved  sections  showed  a  wonderful  im- 
provement in  a  year's  time,  but  unfortunately  our 
maintenance  funds  were  not  sufficient  to  stand  the  ex- 
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ra  expense  of  this  work  and  the  plan  had  to  be  aban- 
loned  in  so  far  as  the  state  participating  in  the  ex- 
pense. Many  towns,  however,  are  continuing  the  meth- 
od, believing  that  they  get  more  for  their  money  than 

ley  did  under  the  old  form  of  maintenance. 

Lack  of  Funds 

I  find  that  the  greater  number  of  states  are,  either 
the  same  situation  as  New  Hampshire,  that  is,  hav- 
g  no  funds  available  for  such  work  or  else  have  not 
s  yet  any  outlined  plan  of  maintaining  unimproved 
esignated  systems,  whereas  certain  other  states  have 
one  a  great  deal  along  this  line.  I  am  going  to  out- 
line briefly  some  of  the  methods  that  have  been  adopt- 
id  by  states  which  have  been  brought  to  my  personal 
ttention. 

In  Kansas  the  highways  are  divided  between  the 
:ounty  and  township,  the  proportion  of  county  road 
being  based  upon  the  assessed  valuation  and  the  to- 
al  mileage  of  public  roads.  The  maintenance  of  these 
'  ads  consists  mainly  of  grading  with  the  ordinary 
ilade  grader,  filling  depressions,  cutting  down  hills, 
and  then  dragging  by  patrol  system. 

The  Commonwealth  of  Virginia  during  the  last 
ear  has  designated  a  state  highway  .system  and  they 
,re  maintaining  sections  of  this  system  which  were 
uilt  of  sand-clay  and  soil  with  a  minimum  width  of 
twenty  feet  between  ditches  and  the  maximum  grade 
fi  five  per  cent.  Tn  taking  care  of  this  maintenance 
Ihey  have  decided  on  an  organization  of  a  foreman 
and  three  teams,  together  with  road  machine,  wagon, 
plit-log  drags  and  from  three  to  six  laborers.  This 
rce  during  the  time  from  December  to  April  will 
ok  after  the  removing  of  snow,  dragging  and  repair- 
g  holes  on  sections  of  road  from  thirty  to  forty-five 
iles  long.  After  April  two  or  more  of  these  forces 
ill  be  used  in  doing  heavy  repair  work  and  from 
four  to  six  of  these  forces  will  be  placed  under  one 
sujjerintendent,  who  will  have  charge  of  from  one 
hundred  and  twenty  to  two  hundred  miles  of  road. 
Ir.  Coleman,  Highway  Commissioner  of  Virginia, 
ays  that  the  method  of  maintaining  earth  roads  prior 
to  improvement  by  state  or  county,  as  used  by  vari- 
ous counties,  is  very  varied.  The  amount  spent  by 
counties  on  such  roads  will  vary  from  $2.50  to  pos- 
sibly $25.00  per  mile  per  year. 

Usually  the  roads  of  the  various  magisterial  dis- 
tricts of  a  county  averaging  about  500  miles  will  be 
put  in  charge  of  a  road  foreman,  who  will  go  over  as 
many  of  the  roads  as  possible  between  April  1st  and 
November  1st,  ditching  with  road  machine,  opening 
wooden  box  drains  and  crowning  the  road. 

Farmers'  Repair  Work  Not  Satisfactory 

Repairs  to  the  road  surface  when  this  force  is  not 
available,  or  during  the  winter  months,  is  usually  done 
by  farmers  living  along  the  road.  However,  the  re- 
sults are  usually  anything  but  satisfactory. 

Wisconsin  has  recently  laid  out  and  designated 
five  thousand  miles  of  trunk  highways  and  placed 
them  under  patrol.  The  system  is  divided  into  four 
hundred  and  eighty  patrol  sections,  varying  from  six 
to  twenty  miles  in  length.  The  average  section  for  an 
earth  road  in  average  condition  should  be  seven  miles. 

The  patrolmen  are  paid  from  $120  to  $135  per 
month,  and  are  required  to  furnish  a  good  team  and 
wagon,  the  county  furnishing  the  remainder  of  the 
•tools.  They  are  required  to  sign  a  contract  and  give  a 
bond  for  $500.  The  patrolmen  are  instructed  in  county 


road  schools  conducted  by  the  division  engineers  and 
county  highway  commissioners. 

In  addition  to  the  patrol  each  county  does  a  certain 
amount  of  gang  maintenance,  including  heavy  road 
machine  grading,  scarifying,  light  resurfacing,  etc. 
The  cost  for  this  work  for  1918  amounted  to  $125 
per  mile,  and  the  patrolling  about  the  same. 

Mr.  Hirst,  the  state  highway  enginer  of  Wisconsin, 
states  that  in  one  year's  time  the  average  condition 
of  the  five  thousand  miles  of  trunk  highway  have  been 
improved  at  least  50  per  cent.,  and  that  in  one  year 
the  increased  number  of  mlies  per  hour  which  can  be 
safely  averaged  by  autos  over  the  state  trunk  high- 
ways is  seven.  This  is  certainly  some  improvement 
from  the  traveller's  standpoint. 

The  State  of  Maine  has  approximately  seven  hund- 
red and  eight  miles  of  unimproved  designated  state 
highway  under  patrol  maintenance.  Together  with  the 
unimproved  roads  each  patrolmen  has  more  or  less  im- 
proved road  to  take  care  of.  In  the  spring  each  town 
having  any  mileage  of  unimproved  state  highway  is 
asked  to  set  aside  $50  for  road  machine  work  and  the 
state  puts  in  a  like  amount. 

Road  Machine  Work 

The  road  machine  work  consists  of  light  smooth- 
ing, cutting  ofT  the  .shoulders  and  shaping  the  road 
before  the  patrolman  begins  his  work,  the  main  idea 
being  to  improve  the  crown  of  the  road,  clean  out  old 
ditche.s  and  make  new  ones  and  improve'  the  surface 
drainage.  Maine  has  a  patrol  maintenance  law,  where- 
bv  they  assess  the  towns  a  certain  amount  per  mile. 
This  cannot  be  less  than  $30  or  more  than  $60  per 
mile.  The  state  apportionment  varies  from  year  to 
year,  according  to  the  amount  available.  There  is  no 
special  apportionment  on  unimproved  mileage,  except 
the  $50  for  machine  work.  The  patrolmen  take  care 
of  their  sections  by  dragging,  hauling  material,  filling 
depressions,  keeping  the  road  from  rocks  and  the 
ditches  and  culverts  open.  There  are  not  sufificient 
funds  to  repair  culverts  or  plank  bridges,  the  towns 
having  to  do  that  sort  of  work.  The  patrolmen  may 
assist  in  the  labor  when  it  does  not  require  more 
than  a  day  or  so  at  a  time.  Patrolmen  and  superivsors 
are  instructed  that  the  smoothing  of  the  road  with 
either  drag  or  two  horse  grader  must  not  be  neglect- 
ed but  should  receive  the  first  consideration. 

Mr.  Sargent,  the  chief  engineer  of  the  Maine  High- 
way Commission,  says  that  it  is  possible  to  improve 
only  a  small  mileage  of  designated  state  highway 
each  year.  They,  therefore,  in  1916,  undertook  the 
patrol  maintenance  of  these  unimproved  sections  in 
order  to  give  the  travelling  public  the  best  possible 
conditions  with  the  money  available  The  results  have 
been  satisfactory,  conditions  have  been  much  improv- 
ed in  three  years,  and,  as  every  one  knows,  under  an 
increased  traffic. 

I  have  given  a  brief  outline  of  what  a  few  of  the 
states  are  doing  in  the  way  of  maintenance  of  unim- 
proved designated  highway  systems.  I  have  no  doubt 
that  a  number  of  other  states  are  doing  as  much  or 
more  along  this  line.  It  would  seem,  however,  in  draw- 
ing some  conclusion  from  the  experience  of  these  few 
states  I  have  referred  to,  that  the  maintenance  of  de- 
signated highway  systems  prior  to  construction  by 
state  or  county  should  be  under  state  supervision,  and 
that  the  most  efficient  method  would  be  a  combination 
of  gang  and  patrol  maintenance,  the  expense  of  which 
to  be  borne  in  part,  if  not  wholly,  by  the  state. 
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Maintenance  and  Painting  of 
Highway  Bridges 

No  maintenance  of  bridges  will  be  as  effective 
as  maintenance  applied  regularly  each  year 
and  the  necessary  repairs  determined  by  per- 
iodical inspection  of  the  structures.  Every 
structure,  concrete,  steel,  wood  or  pipe,  should  be  in- 
spected at  least  once  every  year  and  a  detailed  report 
made  upon  their  condition.  More  frequent  inspections 
should  be  made  of  structures  in  a  bad  state  of  repair, 
while  small  culverts  should  be  inspected  after  every 
hard  rain.  By  such  a  system  repairs  can  be  made  where 
and  when  needed.  The  cost  of  repairs  will  not  be  al- 
lowed to  accumulate  nor  will  the  structure  be  allowed 
to  suffer  from  the  lack  of  repairs. 

Classification  of  Structures  According  to  Structural 
Conditions. 

I  will  explain  what  I  should  do  with  the 
funds  you  may  have  available  were  I  county  road 
engineer  in  your  county,  and  will  try  to  suggest  some- 
thing helpful  which  may  be  done  by  everyone  and 
which  must  "be  done  if  existing  structures  are  to  be 
preserved  in  suitable  condition  for  trailfic. 

First — A  complete  inspection  would  he  made  as 
heretofore  suggested  and  a  complete  report  made  of 
every  existing  structure  within  the  county. 

Second — The-  structures  would  then  be  subdivided 
into  three  classes:  (A)  Structures  needing  no  repair 
or  maintenance,  (B)  structures  which  must  be  rebuilt 
immediate'ly,  (C)  structures  which  may  be  repaired  or 
strengthened. 

Third — The  classes  noted  under  (B)  and  (C)  would 
again  be  subdivided,  the  class  noted  under  (B)  under 
three  subheads  as  follows : 

1.  Structures  which  must  be  permanently  renew- 
ed both  the  substructures  and  superstructures. 

2.  Structures  in  which  the  substructure  only  shall 
be  renewed  permanently  and  a  temporary  superstruc- 
ture built  thereon. 

3.  Structures  in  which  the  substructures  are  ser- 
viceable and  require  a  permanent  superstructure. 

The  bridges  noted  under  (C)  would  be  subdivided 
as  follows : 

1.  Bridges  requiring  strengthening  to  trusses  and 
floor  systems. 

2.  Bridges  requiring  no  strengthening  but  new 
floors. 

'   3.     Bridges  requiring  only  painting. 

4.  Bridges  requiring  painting  and  repairs  to  floor. 

5.  Bridges  requiring  complete  repainting  and  new 
floors: 

6.  Bridges  requiring  repairs  to  the  substructures. 

Value  of  Classification 

,  What  would  be  the  value  of  such  a  complex  system 
of  dividing  and  subdividing?  There  are  many  things 
it  would  show  quickly.  First,  it  would  give  a  complete 
list  of  structures  in  your  county  with  a  classification 
which  would  allow  the  only  correct  distribution  of  the 
bridge  fund.  vSecond,  it  would  show  your  court  what 
was  necessary  on  every  bridge  in  the  county  during 
the  coming  year.  Third,  it  would  quickly  afford  a 
basis  for  estimating  the  money  necessary  for  this  main- 
tenance and  construction  during  the  year  and  would 
be  in  such  a  form  that  it  would  appeal  to  every  busi- 


ness man  in  the  county  because  he  would  know  you 
had  investigated  conditions.  Fourth,  it  would  empha- 
size the  want  of  funds  for  this  work.  Fifth,  it  would 
outline  this  work  for  your  men  in  advance  for  the  year 
in  every  district  and  eliminate  bringing  the  forces  back 
and  forth  as  these  conditions  were  discovered  or  re- 
ported. 

Having  completed  the  report  and  an  estimate  of  the 
cost  of  the  work,  it  should  be  published  in  every  news- 
paper within  the  county  with  a  statement  of  the  funds 
available  and  your  policy  for  expending  such  funds  in 
each  district.  Everyone  would  then  see  that  the  money 
had  been  allotted  where  needed.  This  is  the  only  reas- 
on for  a  common  pool  of  the  county's  funds  in  the 
county  treasury,  and  the  only  equitable  way  of  spend- 
ing money  raised  by  taxation. 

Strengthening  and  Repairing  Old  Bridges 
Only  class  (C)  structures  will  be  discussed  under  f 
maintenance.     These  are  bridges    which    are    to    be    ' 
strengthened,  painted,  refloored,  or  upon  which  work 
is  required  on  the  substructure.     This  work  through 
necessity  must  be  handled  both  by  force  account  and 
by  contract  and  it  is  well  that  we  consider  the  most 
important  features  of  such  work,  namely,  strengthen- 
ing old  bridges,  reflooring  and  repainting. 

The  old  wooden  trusses  if  too  light  for  modern 
trailfic  do  not  offer  much  opportunity  for  strengthen- 
ing at  an  economical  cost.  These  trusses  should  be 
temporarily  repaired  and  their  floor  systems  brought 
up  to  the  maximum  capacities  of  the  trusses.  These 
bridges  should  be  posted  with  signs  warning  the  trav- 
eling public  against  overloading.  The  maximum  al- 
lowable load  should  be  clearly  stated  on  the  sign.  It 
is  possible  that  the  floor  systems  can  be  increased  by 
increasing  the  number  of  the  floor  beams  and  stringers, 
or  else  by  increasing  the  size  of  floor  beams  and  string- 
ers. This  can  be  economically  done  at  a  time  when 
the  floor  has  been  removed  for  stringer  repair  or  re- 
flooring. 

Many  of  the  light  steel  truss  bridges  can  be 
strengthened  by  changing  the  sizes  of  floor  beams 
and  increasing  the  number  of  stringers  so  that  they 
may  be  made  to  carry  safely  double  or  perhaps  three 
times  the  present  wagon  or  truck  loading.  It  may  be 
necessary  to  make  changes  in  connections  and  in  cer- 
tain web  members  to  increase  the  capacity,  but  it  can 
be  done  far  cheaper  than  rebuilding  in  many  cases.  It 
is  far  cheaper  to  spend  a  few  dollars  in  strengthening 
than  to  allow  structures  to  be  daily  overloaded  and 
their  cost  of  maintenacne  to  .soar.  There  is  a  certain 
bridge  I  have  in  mind  in  which  it  is  impossible  to  keep 
the  floor  nailed  down  in  ])lace  due  to  the  fact  that  the 
stringers  and  floor  beams  deflect  so  greatly  under  the 
heavy  loads  that  they  pull  the  nails. 

There  is  a  suggestion  too  with  regard  to  strength- 
ening bridges  which  may  be  accomplished  with  little 
additional  expenditure.  It  is  more  important  to  be 
able  to  get  your  loads  over  a  structure  than  it  is  to  save 
time  getting  them  pver.  It  is  possible  in  some  cases  to 
reduce  both  the  dead  load  on  a  structure  and  to  con- 
fine the  moving  load  to  the  centre  of  the  bridge  and  thus 
carry  over  with  safety  greater  loads.  This  can  be  ac- 
complished by  reducing  the  width  of  travel  way  of  the 
bridge.  The  proper  fences  and  guard  rails  must  be  in- 
stalled to  prevent  accident  or  traffic  from  using  the 
remainder  of  the  structure. 

Bridge  Floors 

The  day  when  bridge  floors  2y2  in.  to  3  in.  thick- 
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less  can  be  economically  used  for  modern  traffic  has 
passed.  For  heavy  traffic  the  maximum  span  for  4-in. 
looring  should  be  about  27  in.    This  span  can  be  some- 

*"hat  increased  for  loads  of  10  tons  or  less,  or  3-in. 
poor  used  when  the  spacing  of  stringers  does  not  exceed 
Z4  in.  Investigation  of  your  bridge  floors  will  show 
that  few  of  them  remain  long  enough  for  decay  to 
destroy,  but  instead  traffic  wears  them  out.  In  replac- 
ing wooden  floors,  if  the  span  is  not  strong  enough 
and  cannot  be  economically  strengthened  to  carry  a 
better  type  of  floor,  it  is  to  be  recommended  that  a  2- 
in.  X  4-in.  wooden  floor  be  used,  the  lumber  being  laid 
on  edge  and  all  contact  surfaces  thoroughly  swabbed 
with  hot  tar  and  cambered  to  shed  water.  This  type 
of  floor  has  been  extensively  employed  on  new  struc- 
tures and  is  giving  complete  satisfaction.  I  have  just 
recently  had  occasion  to  inspect  such  a  floor  which 
had  been  down  for  a  period  of  nearly  6  years  and  it 
showed  no  signs  of  decay  or  wear,  yet  it  was  subject- 
ed daily  to  a  large  volume  of  heavy  traffic,  both  horse 
and  motor  drawn.  The  cost  of  this  type  of  floor  is 
about  50  ct.  per  square  foot  of  floor  surface.    In  laying 

lis  type  of  floor  on  old  truss  bridges  whose  stringers 
the  end  panels  merely  rest  on  the  concrete  or  mason- 
ry, it  will  be  necessary  to  anchor  at  least  the  outside 
Stringers  to  the  masonry  or  else  the  floor  will  lift  these 
|tringers.  About  1  bbl.  of  tar  is  required  for  every  30 
of  length  if  the  bridge  has  a  16-ft.  roadway. 

Painting 

Where  the  paint  shows  signs  of  deadness  or  rust 
as  begun  on  the  steel,  these  portions  at  least  of  a  steel 
bridge  should  be  th'orouhgly  cleaned  and  repainted 
with  red  lead  paint.  It  is  not  always  necessary  to  re- 
paint a  bridge  throughout  and  it  is  a  poor  policy  to  al- 
Ijw  a  portion  of  the  structure  to  rust  because  the  whole 
.oes  not  need  repainting.  This  protection  of  your 
teel  where  needed  may  save  repainting  the  entire 
tructure  for  several  years. 
When  a  bridge  is  to  be  repainted,  the  steel  must 
e  thoroughly  cleaned  of  rust,  dirt,  grease  and  dead 
paint.  Too  much  emphasis  cannot  be  laid  upon  the 
necessity  of  a  thorough  cleaning.  A  span  may  be  clean- 
ed by  scraping,  brushing  with  a  wire  brush,  burning 
off  the  dead  paint  with  a  torch  and  then  scraping  or  by 
;       a  sand  blast.    The  sand  blast  is  the  most  efficient  meth- 

Id  of  cleaning. 
When  it  is  necessary  to  repaint  a  bridge  entirely 
nd  thoroughly  clean  it ;  red  lead  next  to  the  metal  it- 
elf  is  recommended.     The  red  lead  if  in  paste  form, 
should  be  mixed  with  boiled  linseed  oil  in  the  field, 
bout  18  lb.  of  red  lead  to  1  gal.  of  oil.    After  this  coat 
f  paint  has  thoroughly   dried   an   additional   coat  of 
paint  should  be  applied.     For  the  additional  coats  of 
'  JJaint,  some  light  colored  paint  is  recommended  be- 
I^Kause  it  betrays  the  presence  of  rust,  harmonizes  with 
P™he  substructure  and  makes  highway  bridges  readily 
visible  at  night.    This  paint  should  be  mixed  in  about 
the  same  proportion  by  weight  to  the  gallon  of  oil  if 
mixed  in  the  field  as  specified  above  for  red  lead.  The 
cost  of  the  paint  itself  is  comparatively  small  to  the 
cost  of  labor  applying  it  and  to  the  cost  of  cleaning 
the  structure.     Only  the  very  best  paints  should  be 
used. 

Paint  to  be  eflfective  must  be  elastic,  must  retard 
and  prevent  as  far  as  possible  rust ;  it  must  be  a  non- 
conductor of  electricity  and  must  be  insoluble  in  water 
r  else  it  will  break  down  and  disintegrate.     Moisture 
annot  be  excluded  between  the  steel  and  paint,   if 
paint  is  applied  during  wet  or  freezing  weather.  The 


second  coat  of  paint  must  never  be  put  on  until  the 
first  coat  has  thoroughly  dried. 

[The  above  article  was  prepared  by  Chas.  D.  Snead, 
bridge  engineer,  Kentucky  Department  of  Public 
Roads  for  presentation  to  the  Road  School,  University 
of  Kentucky.] 


Dry  Feeding    of  Chemicals 
Used  in  Water  Purification 


IN  the  design  and  operation  of  filtration  plants  one 
of  the  most  important  features  is  the  method  of 
applying  the  coagulant  to  the  water  to  be  treated 
Since  the  inception  of  mechanical  filtration,  the 
making  of  solutions  and  the  application  of  the  solu- 
tions to  the  water  has  been  the  generally  accepted 
plan  of  treatment.  The  use  of  solutions  has  always 
been  attended  with  more  or  less  difficulty,  due  primar- 
ily to  the  fact  that  in  order  to  avoid  the  extreme  cost 
of  large  solution  tanks  that  would  be  necessary  to 
make  up  dilute  solutions,  the  practice  has  been  to  use 
solutions  of  considerable  strength  and  in  consequence 
of  a  highly  corrosive  nature,  with  a  consequent  rapid 
deterioration  of  all  materials  which  it  came  in  con- 
tact with.  Pumps  were  used  largely  in  the  earlier 
days,  to  jjumj)  the  solutions  from  tanks  that  were  lo- 
cated below  the  floor  line  of  the  building,  in  order  to 
a\oid  taking  up  valuable  and  costly  space  in  building 
construction. 

Present  Practice 

However,  the  cost  of  maintenance  of  pumping  ap- 
l^aratus  and  piping  connections  proving  so  excessive, 
the  latter-day  practice  has  been  the  elevation  of  solu- 
tion tanks  into  upper  parts  of  the  building  and  then 
feeding  by  gravity  through  constant  head  orifice  tanks, 
using  as  short  line  connections  as  possible  to  reduce 
to  the  minimum  the  depreciation  cost. 

This,  however,  has  meant  a  very  considerable  in- 
crease in  the  cost  of  building  construction,  due  to  the 
necessary  supports  of  tanks  and  the  considerable  space 
occupied  by  the  solution  tanks.  It  has  been  recog- 
nized for  many  years  that  a  satisfactory  method  of 
measuring  and  feeding  pulverized  materials  that  would 
avoid  the  use  of  solution  tanks,  and  simplify  and  re- 
duce the  quantity  of  piping  necessary,  was  the  ulti- 
mate ideal  solution  of  this  vexatious  question. 

A  number  of  different  devices  have  from  time  to 
time  been  used  with  more  or  less  success,  but  there 
has,  so  far,  evidently  been  lacking  some  essential  de- 
tail necessary  to  their  successful  operation  and  ex- 
tensive use. 

The  city  of  St.  Louis  has  been  using  a  dry-feed 
process  for  a  considerable  number  of  years.  The  ap- 
paratus, however,  is  an  extremely  elaborate  and  ex- 
pensive proposition,  beyond  the  reach  of  most  large 
plants  and  utterly  out  of  consideration  for  the  aver- 
age plant. 

A  New  Machine  Developed  for  Dry  Feeding 

One  filter  manufacturing  company  has  been  experi- 
menting with  a  number  of  different  devices  and  de- 
signs and  have  finally  developed  a  machine  that  will 
meet  the  popular  need  and  be  low  enough  in  cost  to 
come  into  general  use.  This  machine,  after  being 
constructed,  was  given  a  considerable  test  in  the  shop, 
and  one  of  the  machines  was  then  placed  in  operation 
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in  the  city  of  Toledo  filtration  plant,  where  it  has  been 
operating  continuously  dry  and  night  for  over  two 
and  one-half  years.  It  has  required  practically  no 
attention  and  has  given  no  serious  difficulty,  while  the 
results  in  the  treatment  of  the  water,  or  the  apjilica- 
tion  of  the  chemicals,  has  shown  a  more  uniform  treat- 
ment than  by  the  old  solution  method  originally  used. 
Since  then  these  machines  have  been  installed  for  the 
use  of  pulverized  alum,  iron,  soda  ash  and  lime,  with 
most  gratifying  results. 

Dry  Feeding  Installations 

In  the  construction  of  the  12,000,000-ga!.  ])lant  at 
Great  Falls,  Mont.,  solution  tanks  were  entirely  omit- 
ted from  the  design,  and  the  chemical  feed  provided 
for  entirely  by  the  installation  of  three  of  these  dry- 
feed  machines,  set  in  a  battery.  These  three  mach- 
ines with  their  hoppers  occupy  about  one-half  of  the 
space  that  would  have  been  required  for  one  solution 
tank,  while  in  order  to  provide  for  continuous  feeding 
of  soliition  two  solution  tanks  would  have  been  re- 
quired for  each  chemical  used.  The  saving,  therefore, 
in  the  construction  cost  at  this  plant  has  paid  for  the 
dry-feed  installation  several  times  over  in  the  initial 
cost. 

The  city  of  Flint,  Mich.,  increased  the  cai)acity  of 
their  filtration  plant  from  8  to  16,000,000  gals,  per  day, 
abandoned  the  solution  tanks  and  installed  this  .sys- 
tem of  dry  feeding  of  chemicals.  By  the  system 
to  be  installed  there  the  pulverized  chemicals  will  be 
unloaded  into  bins  located  over  the  dry-feed  mach- 
ines, and  after  the  one  handling  of  the  material  from 
the  car  to  the  bin  the  entire  operation  is  by  gravity 
into  the  daily  hoj)per  of  the  machine  and  from  there 
to  the  solution  mixing  chambers.  In  addition  to  the 
economy  in  installation  there  is  the  added  economy  in 
the  operation  due  to  the  single  handling  of  the  ma- 
terial that  cannot  be  avoided  where  solutions  are 
necessary  to  be  made  in  the  ordinary  way. 

Description  of  the  Machine 

The  machine  is  simple  in  form,  readily  accessible  in 
all  parts,  has  comparatively  little  to  wear,  and  that 
easily  replaceable.  It  is  subject  to  a  wide  variation  in 
range  of  feeding,  from  150  lbs.  per  24  hours  up  to  15.- 
000  lbs.  per  24  hours.  It  is  an  accurate  feed  through 
all  stages  of  this  range. 

It  consists  of  a  main  cast  iron  housing,  into  which 
is  fitted  a  roughened  drum  wheel,  upon  which  the  ma- 
terial rests  and  v/hich  carries  the  material  forward 
through  an  adjustable  orifice.  The  degree  of  opening 
and  therefore  the  rate  of  feed  is  indicated  by  a  pointer 
on  one  side  of  the  frame  of  the  machine.  This  feed 
wheel  is  operated  by  a  ratchet  wheel  attached  to  the 
same  shaft  and  on  the  outside  of  the  framework.  The 
ratchet  in  turn  is  operated  by  a  motor. 

Adjusting  the  Feed 

There  are  three  means  of  adjusting  the  feed  to  the 
required  amount.  First,  by  the  orifice  opening;  sec- 
ond, by  the  adjustment  of  the  ratchet  to  the  number 
of  teeth  that  the  pawl  engages  at  each  stroke ;  third, 
by  the  speed  of  the  motor.  This  gives  an  extremely 
wide  range  of  adjustment.  One  side  of  the  machine 
is  open,  or  rather  the  removal  of  all  the  internal  work- 
ing parts  of  the  machine,  without  the  necessity  of 
taking  it  apart  or  from  its  location.  Each  machine  is 
operated  by  an  absolute  displacement  piston  motor 
mounted  on  the  same  frame  with  the  machine.  This 
motor  may  be  arranged  to  operate  at  any  given  num- 


ber of  strokes  j)er  minute  that  is  desired,  and  by  the 
use  of  proper  controlling  device  in  conjunction  with 
the  Venturi  tube  can  be  arranged  to  operate  propor- 
tionately to  the  How  of  water  that  it  is  desired  to  treat. 
With  each  machine  is  furnished  a  cast  iron  mixing 
box  or  chamber,  into  which  the  dry  material  is  dis- 
charged. This  is  a  cast  iron  box  with  removable  baf- 
fles, to  enable  the  convenient  cleaning  of  any  sedi- 
ment that  may  accumulate  in  the  bottom. 

Regulating  Strength  of  Solution 

Water  for  dissolving  is  introduced  into  a  mixin;^ 
chamber  immediately  below  the  point  at  which  the 
dry  material  is  discharged  into  the  mixing  chamber, 
and  can  be  introduced  in  any  quantity  or  portion  dc 
sired.  In  other  words,  the  solution  may  be  made  a- 
weak  as  desirable  to  avoid  the  corrosive  action  of  th( 
solution  on  the  piping  system  used  to  carry  the  soUi 
tion  to  the  final  entrance  to  the  water  to  be  treated 

By  this  arrangement  materials  can  be  used  for  thi> 
work  that,  with  the  ordinary  strength  of  solution 
necessary  when  solution  tanks  are  employed,  would 
be  impossible  by  reason  of  the  corrosive  action. 


New   President   of  Canadian  Manufacturers 
Association 


Thomas    Palmer    Howard,    managing    director 
of   the    Phoenix    Bridge   and    Iron   Works,   will 
be  the  new  President  of  the   Canadian  Manu- 
facturers'   Association. 


f 

i 


Bids  for  Spadina  Road  Sewer,  Toronto 

The  following  list  of  bids  was  received  for  the  pro- 
posed 12-inch  water  main  on  Spadina  Road,  part  of 
the  waterworks  system  for  York  Township,  Ont.,  de- 
signed by  Frank  Barber  and  R.  O.  Wynne-Roberts, 
Toronto : 

Murphy  Contracting  Co $  fi.618.66 

A.  J.  Panting  &  Co fi.736.20 

Mitchell  &  Mohan 7.221.01 

Angelo  Cavotti 7,624. l.-i 

J.  H.  McKnight  Construction  Co.  .  .   . .     7,703.9.'> 

Perluisi  &  King 13.917.25 

Grant  Constructing  Co 7. ,198. 54 

Grant,  Jack 7,813.60 
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ortable  Scoop  Conveyors  Secure  Econom- 
ical Handling  of  Materials 

0  secure  economical  operation  and  greater  effi- 
ciency in  handling  material,  labor  must  be  sup- 
planted by  machines  and  these  selected  which 
are  best  adapted  for  the  particular  work.   Men 
ith  wheelbarrows  are  too  costly  to  use  in   storing, 
ioving  or   loading  material,   but,   at   the   same   time, 
e  old  style  conveyors  required  a  great  deal  of  labor 
shovelling  the  material  up  into  the  receiving  hop- 
ers. 
A  new  type  of  portable  conveyor,  which  cvits  the 
labor  of  feeding  one-half,  is  shown  in  the  accompany- 
ing illustrations.    The  most  distinctive  feature  of  this 
machine,  called  the  scoop  conveyor,  is  the  scoop  on 
the  feeding  end,  which  can  be  pushed  or  completely 
buried  into  the  material  to  be  conveyed.    This  makes 
it  possible  to  simply  scrape  the  material  on  the  carry- 
ing belt,  instead  of  lifting  it  up  by  shovelfuls  into  the 
eding  hoppers  of  ordinary  conveyors. 

Another  exclusive  feature  of  this  machine  is  the 
nstruction  of  the  sides  or  skirt  plates  as  they  are 
lied.  These  form  a  trough  which  enables  a  12-inch 
ide  belt  to  equal  in  carrying  capacity  a  20-inch  or- 
inary  troughed  belt.  This  is  readily  understood  when 
one  remembers  that  on  a  troughed  belt,  the  material 
is  carried  in  the  centre  or  trough,  that  on  the  sides 
falling  into  the  trough  or  rolling  back,  whereas,  the 
side  plates  on  the  scoop  conveyor  hold  the  material 
together,  giving  the  whole  width  of  the  belt  carrying 
effectiveness.    It  is  due  to  the  skirt  plates,  also,  that 

B24  ft.  long  scoop  conveyor  will  convey  material  as 
gh  as  a  30  ft.  troughed  belt.  The  resultant  saving 
belt  expense  is  considerable,  as  two  new  12  inch  x 
■  ft.  scoop  conveyor  belts  can  be  purchased  for  the 
ice  of  one  20  inch  x  30  ft.  troughed  conveyor  belt. 
'  While  the  scoop  conveyor  has  been  on  the  market 

only  a  short  time,  the  manufacturers  state  that  there 
are  now  over  1,000  in  use  and  that  they  are  receiving 
over  50  per  cent,  repeat  orders.  This  would  seem  to 
indicate  that  the  machines  are  giving  good  satisfac- 
'on  to  their  owners. 

Saving  in  Expense  and  Labor 

The   money   savings   resulting   from   the   use   of   a 

coop  conveyor  are  due,  first,  to  the  saving  in  labor, 

Econd,  to  the  speed  at  which  material  is  conveyed. 

comparison  with   handling  material  by  hand,  one 

two  men  with  a  scoop  conveyor  will  do  the  same 

^ork  as   from   four  to  twleve   men,   depending   upon 

Conditions.    The   scoop   conveyor  will   load   trucks   in 

one-fourth    to   one    sixth    the    time    required    by    men 


shovelling.  It  often  enables  one  truck  to  do  the 
work  of  two  trucks  and  of  getting  two  days'  work 
done  in  one  day. 

Storage  capacity  is  another  factor  of  saving  attri- 
buted to  this  machine,  as  it  increases  the  available 
capacity  of  a  shed  or  yard  space  by  enabling  the  men 
to  pile  higher. 

Capacity  and  Uses 

The  carrying  capacity  of  the  scoop  conveyor,  based 
on  handling  coal,  is  one  ton  per  minute,  provided  a 
sufficient  amount  of  coal  is  maintained  at  the  receiv- 
ing end  of  the  machine.  If  the  storage  pile  is  of  suffi- 
cient height,  one  man  can  easily  feed  ore  ton  in  one 


essny~ 


SQBt- 


This  portable  conveyor  is  readily  adaptable 
to  all  varieties  of  materials 

and  a  half  minutes,  or  if  the  pile  is  low,  he  may  re- 
quire from  two  to  four  minutes.  Where  speed  is  re- 
quired two  men  may  be  provided  for  feeding.  In  un- 
loading hopper  bottom  cars  the  machine  and  one  man 
can  remove  one  ton  per  minute. 

Large  size  coal,  coke,  crushed  stone,  etc.,  fed  by 
one  man  require  from  three  to  six  minutes  for  one 
ton  or  half  that  time  with  two  men. 

The  scoop  conveyor  is  used  principally  for  storing, 
reclaiming  and  loading  bulk  material  and  light  articles. 
There  are  an  unlimited  number  of  uses  for  the  mach- 
ine, in  addition,  such  as  elevating  material  to  tanks  or 
platforms  in  chemical  and  industrial  works,  feeding 
from  cars  and  delivering  into  fixed  conveyors  or  stoker 
magazines  at  power  plants,  etc.  Almost  any  kind  of 
material  can  be  handled,  such  as  coal  of  all  kinds, 
ashes,  sand,  earth,  crushed  stone,  blast  furnace  slag, 


Portable  scoop  conveyors  reduce  expense  of  handling  materials  from  cars  or  piles  to  bins  or  wagons 
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ore,   fertilizer,   salt,  chemcials,  grain,  bags  and   light 
packages . 

The  scooj)  conveyor  may  be  used  singly,  in  tandem 
or  in  triplicate  as  may  be  re(|uired.  The  em[)loynient 
of  sets  of  two  or  more  allows  for  an  increase  in  height 
of  the  storage  pile  or  conveying  distance. 

Construction 

The  scoop  conveyor  is  strongly  constructed,  light 
in  weight,  compact  and  portable.  The  steel  frame 
holding  the  rollers  and  conveying  belt  is  mounted  on 
the  wheels  so  the  balance  is  perfect.  One  man,  by  in- 
serting the  pipe  handles  into  the  ends  of  the  horizon- 
tal members,  can  easily  lift  and  move  the  machine 
around. 

The  electric  motor  or  gasoline  engine  mounted 
under  the  frame  transmits  power  to  the  conveyor  by 
means  of  a  chain  and  sprocket  connection  to  a  shaft 
extending  beneath  the  conveyor.  From  a  sprocket  on 
the  other  end  of  this  shaft  the  power,  in  turn,  is  trans- 
mitted to  the  driving  sprocket,  located  at  the  upper 
end  of  the  conveyor. 

The  carrying  belt  is  a  high  grade  of  heavy  duck 
and  rubber  conveying  belt  and  duck  cross  strips. 
These  transverse  cleats  are  provided  to  prevent  the 
material  from  slipping  back  down  the  incline. 

The  scoop  conveyor  is  made  in  three  different  sizes 
13  ft.  8  in.,  19  ft.  8  in.,  and  24  ft.  The  width  of  the 
conveying  belt  on  any  of  these  sizes  may  be  either  12 
in.  or  16  in.  wide  as  desired.  Size  13  ft.  8  in.  elevates 
to  a  total  height  from  the  ground  of  5  ft.  9  in.,  the  19 
ft.  8  in.  size  may  be  adjusted  for  any  height  from  6 
feet  to  9  feet,  and  the  24  ft.  size  may  be  adjusted  for 
any  height  from  9  feet  to  12  feet.  The  machines  are 
furnished  with  either  electric  motor  or  gasoline  en- 
gine, or  where  customer  prefers  to  furnish  and  install 
motor  himself,  motor  support  and  drive  from  motor 
shaft  are  provided. 

Scoop  conveyors  are  manufactured  by  The  Port- 
able Machinery  Co.,  Inc.,  Passaic,  N.J. 


Snow  Removal    From  Roads  Found   to  De- 
crease Repair  Cost  in  Spring  by  One-third 

TliE  necessity  for  the  removal  of  snow  from 
many  highways  has  been  recognized  in  a  small 
way  for  many  years.  The  increase  in  motor 
traffic  has  caused  more  emphasis  to  be  placed 
on  the  matter,  and  many  highway  de])artmcnts  have 
been  taking  measures  to  keep  their  roads  passable 
during  the  winter  months.  A  report  given  at  the  Am- 
erican Road  JJuilders'  Association,  which  we  reprint 
herewith,  describes  Connecticut's  methods  of  handling 
the  snow  problem. 

As  early  as  the  winter  of  1916  plans  were  made 
by  the  State  Highway  Department  to  experiment  on 
the  removal  of  snow  from  the  most  important  trunk 
lines.  These  plans  originated  for  two  reasons;  one, 
the  increasing  truck  traffic  and  the  other,  the  disas- 
trous results  of  this  traffic  when  confined  to  one  or  two 
sets  of  ruts,  due  to  the  accumulation  of  snow  and  ice. 
Under  these  conditions  ruts  were  worn  into  the  sur- 
face which  were  very  expensive  and  difficult  to  repair, 
and  could  not  be  removed  entirely. 

Removal  of  Snow  Reduces  Repair  Expense 
Experiments  carried  on  during  the  winter  of  1917 
showed  that  the  formation  of  these  ruts  was  practi- 
cally  prevented   by   the   removal   of  snow,  decreasing 
the  cost  of  bituminous  repairs  the  following  spring 


by  at  least  one  third.  Traffic  on  these  roads  durin;^ 
the  winter  months  showed  only  a  slight  decrease  in 
the  normal  use  of  auto  trucks.  Such  good  results  were 
obtained  that  the  legislature  of  1917  passed  the  follow 
ing  act,  obligating  the  State  Highway  Department  t" 
remove  snow  from  trunk  line  highways: 

"Section  1.  The  highway  commissioner  shall  cau.-e 
the  removal  of  snow  from  any  completed  portion  of 
any  trunk  line  highway  when  the  accumulation  there- 
of shall  render  such  highway  unsafe  or  impassable  for 
the  public  travel.  He  may  direct  the  selectmen  of  any 
town  or  officer  having  charge  of  such  highways  in  any 
municipality  to  remove  such  accumulation  of  snow  at 
the  expense  of  the  state. 

Section  2.  Nothing  in  this  act  shall  relieve  the  re- 
sponsibility of  street  railway  comi)anies  for  the  prope  ~ 
removal  of  snow  from  their  track  areas  and  withoul 
the  obstruction  of  the  traveled  path  of  the  trunk  line 
highways." 

To  carry  out  this  work  the  department  planned  to  J 
use  eighteen  snow  plows  attached  to  the  front  of  iti 
trucks.  Due  to  the  severest  winter  conditions  know( 
for  twenty  years  these  proved  inadequate,  and  trac 
tors  and  road-machines  of  all  kinds  were  used.  Th| 
snow  plow  equipment  is  being  increased  by  the  addi 
tion  of  twenty  more  plows  for  use  on  the  front  of  th< 
trucks. 

The  work  was  successful.  At  no  time  were  an] 
of  the  trunk  lines  blocked  for  more  than  twenty  hour4 
and  usually  normal  traffic  conditions  were  obtained 
the  morning  following  the  end  of  the  storm. 

On  routes  heavily  travelled  by  trucks  practically 
all  the  snow  was  removed,  while  on  roads  with  a 
mixed  traffic  the  snow  was  removed  so  that  not  more 
than  three  inches  remained. 

Some  complaints  were  received  on  account  of  thi 
inability  to  haul  by  sleds,  but  the  necessity  for  the 
moving  of  great  quantities  of  war  and  industrial  ma- 
terials, which  could  not  be  moved  except  by  aut" 
truck,  fully  justified  this  procedure  and  the  expense 
involved.  Figures  as  to  the  cost  of  the  work  are  of  lit- 
tle value  on  account  of  the  varying  nature  of  the  coun- 
ty and  density  and  amount  of  snow  fall. 

The  total  cost  of  the  work  for  1917  was  about  $40,-) 
350.00  on  a  total  of  970  miles.  Including  the  cost  of 
equipment  the  rate  per  mile  would  be  about  $45.00. 
Under  normal  conditions  of  snowfall  this  figure  would 
probably  not  reach  $30.00  per  mile. 

Work  was  started  either  day  or  night  wheneve 
snow  had  accumulated  to  a  depth  of  over  five  inches 
whether  the  storm  was  over  or  only  just  going  good; 
It  is  probably  the  most  disagreeable  of  all  highwaj 
work,  but  was  taken  care  of  by  the  ordinary  force^ 
with  fine  spirit. 


The  H.  C.  Johnston  Co.,  Limited,  contracting  en-j 
gineers,  have  opened  an  office  at  701-2  Bank  of  Toror 
to   Building,   Montreal.    Mr.  Johnston   was   formerly 
with  Anglins,  Ltd. 

Trade  Publication 

"Over  1,000  Scoop  Convcyor.s"  is  the  title  of  a  ZO-pag 
folder  just  published  by  the  Portable  Machinery  Co.,  Passaic 
N.J.  This  folder,  with  illustrations  showing  the  various  use 
of  the  scoop  conveyor,  describes  the  la'bor,  time  and  monej 
saving  features  of  the  machine  in  storing,  reclaiming,  load 
ing  and  unloading  material  such  as  coal,  coke,  ashes,  sand 
gravel,  crushed  stone,  fertilizer,  cement,  chemicals,  etc. 
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Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  St.  Boniface  city  council  has  directed  the  city  en- 
gineer to  place  his  orders  for  materials  of  any  kind  with 
local  firms. 

The  bricklayers'  strike  in  Regina,  Sask.,  has  been  settled. 
The  terms  of  the  agreement  are  not  to  hand  at  the  time  of 
,1,'oing  to  press. 

It  is  reported  that  the  C.P.R.  propose  electrifying  their 
i)ranch  line  from  Three  Rivers  to  Shawinigan  Falls  and 
Grand  Mere,  P.Q. 

Quebec  City's  building  permits  for  the  month  of  April 
amounted  to  a  value  of  $270,125,  as  compared  with  $109,044 
for  the  corresponding  month  in  1918. 
^^B  Ingersoll,  Ont.,  is  the  first  town  to  let  contracts  under 
^^He  government  housing  scheme.  Fifty  houses  are  to  be 
^^fcnstructed  near  the  centre  of  the  town. 

V^m  A  housing  committee  has  been  formed  at  Elmira,  Ont., 
^^ftder  the  provisions  of  the  Ontario  Housing  Act,  consisting 
^^B  Messrs.  Wm.  Anman,  I.  Groflf  and  P.  F.  Stumpf. 
V^m  Building  permits  issued  in  Windsor,  Ont.,  during  April 
'^^imber  71,  and  are  valued  at  $119,440,  as  compared  with 
.jO  permits  valued  at  $91,000,  the  same  month  last  year. 

I  The  Ottawa  Board  of  Control  has  authorized  the  city 
using  commission  to  appoint  a  secretary  and  establish  an 
ice  and  has  made  a  grant  of  $4,000  towards  its  work. 
Building  permits  issued  in  Guelph,  Ont.,  for  the  month 
April  number  24,  and  are  valued  at  $53,385.  This  is  the 
gest  total  reached  in  any  month  for  a  considerable  time. 
The  total  of  the  building  permits  issued  in  Brantford, 
Ont.,  for  the  first  four  months  of  the  year  is  99,  at  a  value 
of  $159,085,  an  increase  of  $100,000  over  the  corresponding 
period  last  year. 

IL  The  plumbers  in  Moose  Jaw,  Sask.,  who  were  demand- 
Kg  an  increase  from  70  cents  an  hour  to  85  cents  an  hour, 
live  settled  with  the  employers  for  SO  cents  an  hour  and 
m  eight-hour  day. 
■  Commissioner  L.  A.  Thornton,  of  Regina,  states  that 
in  the  near  future  the  city  will  have  to  spend  at  least  $60,- 
■i  000  in  replacing  the  wooden  water  pipe  in  the  business  dis- 
I^Vict,  with  cast  iron  or  steel  pipe. 

I^B  There  have  been  207  building  permits  issued  in  the 
B^pownship  of  York  during  the  month  of  April,  valued  at  $294,- 
"  000.  These  include  122  dwellings,  82  additions  and  altera- 
d  tions,  six  stores  and  an  apartment  house. 
H^B  The  master  plumbers  of  Regina,  Sask.,  have  settled  with 
H^Be  journeymen  plumbers,  granting  them  a  fifteen  per  cent. 
B^Bcrease  in  wages.  A  corresponding  increase  in  plumfcing 
B^Biarges  to  householders  will  immediately  result. 
I^F  The  civic  strike  in  Brandon,  Man.,  was  settled  on  the 
T  terms  that  the  men's  union  should  be  recognized,  that  an 
11      arbitration    board    should   be    formed    and    that    certain    em- 

']      ployees  who  were  dismissed   should   be   reinstated. 
1  .... 

The   Army   and    Navy    Veterans'    Association    in    Wmni- 

j)eg   recently    sent  a    delegation    to    Premier    Norris    to    urge 
the  necessity  of  the  provincial   government   building  houses 
and  so  relieve   the  present   situation   which   is   causing   some- 
difficulty   to   returned   men. 

The  demands  of  the  masons  of  Fredericton,  N.B.,  for  an 
eight-hour  day  with  70  cents  an  hour  wages,  an  increase  of 
10  cents,  have  been  met.   The  plumbers  also  have  been  grant- 


ed an  eight-hour  day,  their  wages  being  at  the  same  time 
increased  to  $4.50  per  day. 

The  month  of  April  has  shown  a  record  in  building  per- 
mits issued  in  St.  Thomas,  Ont.  The  value  for  the  month 
is  $69,725,  while  the  total  for  the  entire  year  1918  was  only 
$54,395.  Up  until  April  30,  permits  to  the  total  estimate  of 
$90,550  had  been  issued  this  year. 

The  permits  issued  in  Winnipeg  for  the  month  of  April 
total  $239,600,  as  compared  with  $173,900  for  the  same  month 
in  1918.  The  total  for  the  year  up  to  May  1  is  $402,350,  ap- 
proximately the  same  as  for  the  corresponding  period  last 
year,  when  the  figure  was  $404,300. 

Building  in  Toronto  appears  to  be  going  forward  at  a 
pre-war  rate.  For  the  first  four  months  of  the  year  the  per- 
mits issued  reach  a  value  of  $3,505,806,  while  in  the  same 
period  last  year  the  total  was  $1,857,443.  In  April  this  year 
there  were  787  permits  issued,  at  a  value  of  $1,598,686. 

In  Welland,  Ont.,  the  value  of  the  building  permits  is- 
sued for  the  month  of  April  was  $61,925',  as  against  $52,055 
for  the  same  month  last  year.  The  total  for  the  year  up  to 
the  end  of  April  is  $116,280,  a  considerable  increase  over  the 
corresponding  period   in   1918,    when   the   total   was   $83,695. 

Work  is  under  way  on  the  demolition  of  the  present 
structures  at  60-62  King  St.  West,  Toronto,  which  is  to  be 
the  site  of  a  building  for  the  Bankers'  Bond  Co.,  Ltd.  This 
proposed  structure  will  be  an  elaborate  one  of  the  Grecian 
type  of  architecture,  built  of  grey  stone,  and  not  more  than 
three  storeys  in  height. 

The  Canadian  National  Railways  are  preparing  for  the 
construction  of  their  line  from  Humboldt  to  St.  Brieux, 
Sask.  It  is  understood  that  a  townsite  will  be  established 
at  Lenore  Lake,  and  for  this  purpose  a  tract  of  land  of 
150  acres  has  been  purchased  at  $45  an  acre.  A  siding  will 
be  placed  at  Dead  Moose  Lake. 

An  assembly  hall  is  to  be  'built  at  the  Ontario  Agricul- 
tural College,  Guelph,  Ont.,  in  memory  of  the  students  who 
fell  in  the  war.  It  is  proposed  to  erect  a  cut-stone  structure 
of  modified  Gothic  design,  having  a  seating  capacity  of  at 
least  800.  The  cost  will  be  $100,000  or  more,  $40,000  of 
which  will  be  contributed  by  the   Ontario   Government.  / 

The  proposed  $700,000  Place  Viger  Terminal  cold  stor- 
age warehouse  in  Montreal  will  be  a  10-storey  structure 
with  three  sub-basements,  having  a  frontage  of  180  ft.  on 
Notre  Dame  street  and  83  feet  on  Berri  street.  Mr.  Alcide 
Chaussee  is  preparing  the  plans  for  this  building,  which 
will  likely  be  the  most  important  piece  of  construction  work 
to  be  undertaken  in  Montreal  this  year. 

Mr.  W.  G.  Chace,  chief  engineer  of  the  Greater  Winni- 
peg Water  District,  and  four  other  engineers,  Messrs.  J.  G. 
Sullivan,  W.  P.  Grereton,  John  Woodman  and  J.  C.  Holden, 
have  been  instructed  by  the  district  board  to  consider  the 
advisability  of  placing  further  drainage  under  a  four-mile 
stretch  of  the  Aqueduct.  This  work  may  possibly  be  made 
necessary  on  account  of  the  alkaline  nature  of  the  soil  in 
the  section  in  question. 

The  Department  of  Highways  of  the  Province  of  Sas- 
katchewan proposes  a  big  reclamation  scheme  in  the  Yel- 
low Grass  marsh  district  in  townships  9,  1  and  11.  Tenders 
have  already  been  submitted  for  the  construction  of  22 
miles  of  ditch.  The  water  will  be  discharged  into  the  Souris 
River,  and  the  work  will  involve  the  excavation  of  295,000 
cubic  yards  of  earth.  The  nature  of  the  country  will  permit 
of  the  -water  being  drained  off  by  means  of  a  ditch  alone, 
no  expensive  flume  work  being  necessary.  The  reclamation 
of  some  14,000  acres  of  land  and  the  contract  will  call  far 
the  completion  of  the  work  by  Dec.  1,  1920. 

The  Taylor  Engineering  Co.,  of  Vancouver,  has  intimated 
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its  intention  of  proceeding  immediately  with  its  garden  city 
development  on  the  company's  property  adjoining  Shaugh- 
nessy  Heights,  an  area  covering  some  53  acres  and  bounded 
on  the  east  by  Granville  Street  and  on  the  west  by  Angus 
Road.  The  contract  has  been  let  for  breaking  the  ground 
on  one  of  the  most  desiraible  sections  of  the  property — the 
northwest  corner — and  as  soon  as  this  preliminary  work  is 
completed  the  erection  of  a  number  of  six  and  seven-room 
houses  will  be  started,  the  intention  being  to  have  them 
ready  for  occupation  by  the  middle  of  October.  The  colonial 
cottage   type   of  architecture   will   be   followed. 

Following  a  strike  lasting  a  day  and  a  half,  the  Carpen- 
ters' Section  of  the  Guelph  Builders'  Exchange  and  the  So- 
ciety of  Carpenters  and  Joiners  have  reached  an  agree- 
ment on  the  following  basis:  The  carpenters  will  receive  a 
net  rate  of  55c  per  hour  for  an  eight-hour  day,  and  48-hour 
week;  overtime  will  be  paid  at  the  rate  of  time  and  a  half, 
except  on  Sundays  and  holidays,  when  it  will  be  double 
time;  no  work  on  Labor  Day;  the  Carpenters'  Section  of  the 
Builders'  Exchange  agrees  to  recognize  the  Union;  one  ap- 
prentice is  allowed  for  every  four  journeymen;  no  apprentice 
to  commence  work  under  the  age  of  18  years.  Both  parties 
signed  a  contract  for  one  year,  and  notice  as  to  any  change 
in  the  agreement  will  require  a  three  months'  notice. 

Thirty-three  Ontario  municipalities  have  passed  the  by- 
laws necessary  to  bring  them  within  the  Ontario  Housihg 
scheme  and  become  entitled  to  share  in  the  Government 
loan.  These  are:  Sudbury,  Windsor,  Sandwich,  Fort  Wil- 
liam, Hespelcr,  Port  Dalhousie,  Madoc,  Gait,  St.  Catharines, 
Ingersoll,  Port  Credit,  Oshawa,  Sault  Ste.  Marie,  Ford  City, 
Ottawa,  New  Toronto,  Elmira,  Neebing  Township,  Coch- 
rane, Trenton,  Sarnia,  Woodstock,  Point  Edward,  Sturgeon 
Falls,  Leamington,  Palmerston,  Richmond  Hill,  Perth,  Lon- 
don, Whitby,  Guelph,  Niagara  Falls,  Listowel.  The  plans 
mapped  out  in  these  places  call  for  loans  aggregating  $8,- 
000,000  and  work  has  already  been  started  at  some  points. 
The  town  of  Ingersoll  has  purchased  25  acres  of  land  in  the 
centre  of  the  town,  which  it  is  proposed  to  divide  into  200 
fifty-foot  lots  to  be  sold  at  $30  each. 

The  C.  P.  R.  has  been  granted  charters  for  the  construc- 
tion of  a  number  of  branch  lines  in  the  west.  One  proposed 
line  is  from  Duchess,  Alta.,  due  north  for  a  distance  of  30 
miles.  The  cost  will  be  $30,000  a  mile.  Another  is  from 
Archive  to  Wymark,  Sask.,  a  distance  of  150  miles.  The 
third  clause  of  the  bill  authorizing  the  building  of  a  line 
from  a  point  at  or  near  Fortune  or  Rosetown,  Saskat- 
chewan, in  a  ^southeasterly  direction  for  a  distance  of 
80  miles,  was  passed  with  an  amendment  providing  that  the 
line  should  start  from  Rosetown.  Another  clause  providing 
for  a  line  from  Leader,  Sask.,  southwesterly  a  distance  ol 
thirty  miles  to  Big  Stick  Lake,  was  amended  to  have  the 
line  terminate  at  Success  instead  of  Big  Stick  Lake.  A  line 
is  also  projected  from  Lanigan,  northwesterly  to  a  point  be- 
tween Carrol  and  Saskatchewan  River,  and  thence  to  Cum- 
berland House. 

GOOD    ROADS   ACTIVITIES 

At  a  recent  meeting  of  the  Automobile  Club  of  Dunn- 
ville,  Ont.,  Warden  McQuillen,  of  Haldimand  county,  an- 
nounced that  contracts  had  been  let  for  thirteen  miles  of 
consitruction  on  the  Hamilton-Port  Dover  road,  at  a  figure 
of  $96,000,  and  that  the  total  road  work  in  the  county  would 
cost  about  $150,000. 

On  May  23,  the  Ontario  Department  of  Highways  will 
take  over  the  main  road  out  of  Brant  county  east  to  Hamil- 
ton as  part  of  the  provincial  highway. 

The  route  of  the  Kingston-Ottawa  highway,  crossing  the 
counties  of  Frontenac,  Leeds,  Lanark  and  Carleton,  and  the 


Ridcau  Lakes  summer  resort  country  enroutc,  has  been 
designated  for  a  portion  of  the  way.  It  will  pass  through 
Seeley's  Bay,  Rideau  Ferry,  Perth,  Carleton  Place,  Ashton 
and  Stittsville.  The  new  highway  will  be  of  considerable 
commercial  value,  as  it  does  not  parallel  any  line  of  steam 
railway,  and  will  furnish  an  artery  from  Ottawa  and  the 
Ottawa  valley  connecting  the  Kingston  road  to  Toronto. 
As  a  result  of  the  Province  taking  over  this  road  as  part  of 
the  trans-provincial  highway  and  thus  relieving  the  counties 
of  financial  responsibility  in  connection  with  it,  the  latter 
will  be  able  to  divert  their  funds  to  the  extension  of  thei' 
county  .systems.  Lanark  will  build  as  a  county  road  a  high- 
way from  Lanark  to  the  upper  end  of  the  county  near  Cala- 
bogic,  and  Carleton  will  build  as  a  county  road  a  section 
from  Bell's  Corners  to  the  county  boundary  near  Frank- 
town,  which  ultimately  will  be  extended  to  Smith's  Falls, 
it  is  expected. 

A  proposal  is  brought  forward  for  a  provincial  high- 
way from  Quebec  City  to  Chambord,  Lake  St.  John.  A 
delegation  representing  the  towns,  the  boards  of  trades  and 
other  public  bodies,  of  the  Lake  St.  John  district,  are  visit- 
iif?  Quebec  City  to  urge  the  advantages  of  this  project.  The 
distance  is  about  three  hundred  miles,  but  as  the  region  in 
question  is  one  of  the  richest  in  production  of  grain  and 
general  farm  produce  in  the  province  of  Quebec,  there  are 
a  number  of  arguments  in  favor  of  the  undertaking.  The 
type  of  construction  suggested  is  macadam. 

In  accordance  with  the  request  of  the  miners  in  the  dis- 
trict interested,  the  provincial  government  has  decided  to 
build  a  road  to  Kirkland  Lake  camp  in  Northern  Ontario. 
The  work  is  to  be  undertaken  at  once  and  will  be  of  tar 
macadam   construction,   16   ft.   wide,   it   is  understood. 

Four  delegations  recently  waited  upon  Hon.  J.  A.  Tes- 
sier.  Minister  of  Roads  for  the  Province  of  Quebec.  The 
first  delegation  asked  that  the  proposed  highway  between 
Hull  and  Montreal  be  built  during  the  coming  months.  Mr. 
Tessier  replied  that  it  would  be  consid«red  and  that  an  en- 
gineer would  be  sent  to  the  district  to  make  a  preliminary 
report.  The  second  delegation,  composed  of  citizens  of  St. 
Ours,  asked  that  the  Government  continue  the  construction 
of  the  St.  Lambert-Levis  national  route  beyond  St.  Ours. 
A  proposed  route  for  the  highway  was  submitted  to  the 
Minister.  Another  delegation,  from  th«  county  of  St.  John, 
requested  the  completion  of  the  Salaberry  road.  The  fourth 
delegation,  consisting  of  citizens  of  St.  Valentin  and  I'lsle 
aux  Noix,  requested  that  a  trunk  road  be  constructed  be- 
tween two  roads  already  built  in  St.  Valentin. 

Bad  roads  are  expensive  in  more  ways  than  one.  The 
united  counties  of  Lennox  and  Addington,  Ont.,  were  re- 
cently fined  $400  for  maintaining  the  Hamburg  road  in  such 
a  condition  as  to  create  a  nuisance,  and  an  additional  $100 
for  contempt  of  court  in  not  taking  any  steps  to  abate  it 
as  directed   at   a  i)revious  sitting  of  the   court. 


Obituary 

Mr.  J.  H.  Lebon,  of  the  firm  of  Tanguay  &  Lebon.  archi- 
tects, Quebec,  died  recently  at  the  age  of  45  years. 

Mr.  George  Turner,  C.E.,  of  New  Westminster,  B.C. 
died  recently  in  his  eighty-second  year.  Mr.  Turner  was  one 
of  the  pioneers  who  came  to  the  banks  of  the  Fraser  River  in 
the  ranks  of  the  Royal  Engineers  in  1859.  and  assisted  in 
laying  out  the  city  of  New  Westminster.  He  remained  with 
the  Engineers  until  the  corps  disbanded  in  1863,  when  he 
3ecided  to  settle  permanently  in  British  Columbia.  Between 
that  date  and  1889.  when  he  entered  the  Dominion  govern- 
ment service,  he  was  engaged  principally  in  private  practici 
as  a  surveyor.  Latterly  he  had  been  assistant  engineer  on 
the  staff  of  the  Dominion  resident  engineer. 
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^^^  1     M^.       ESTAvusHto  I88S  bitration,  F.  B.  llazleton,  of  the  Builders'  Exchange, 

^^^\  J j^  ^hm     I   »^%  ■  ^'^^'"S  fo'"  the  contractors,  and  Geo.  Northwood,  archi- 

M  ^^W\^^^Smm       I      w%^^^^^\'W^fm  tect,  for  the  Government.   If  these  are  unable  to  arrive 

I  ■     ll  I  I  I  C  I^^Ij    [W^M     I  II    I  I  ^'-  '^  satisfactory  agreement,  a  third  arl)itrator  may  be 

^^^^    IT'       t  ♦  •      jL     Tk  •  ^t  seems  to  us  that  there  is  no  question  but  that 

^  iLIlOinCCrinO     IvCVlCW  ^^^^  contractors  are  entitled  to  receive,  in  addition  to 

«*  ^ their  contract  price,  the  full  amount  of  the  increase  in- 

^  , ,.  ,     r~I    ,    ,,,    ,       ,      ,  volved.    It   is   altogether   unjust   to   expect   that   they 

Published  Each  Wednesday  by  i        ij     i      j       i  r  ,-t,  j        r  j    n  j        .. 

should  stand  a  loss  of  thousands  of  dollars  due  to  con- 

HUGH   G.   MACLEAN,  LIMITED  ditions  altogether  beyond  their  control.    We  do  not 

HUGH  C.  MacLEAN,  Winnipeg,  President.  believe  that  any  reputable  private  concern,  under  such 

THOMAS  S   YOUNG   General  Manager.  circumstances  as  these,  would  refuse  to  share,  at  least, 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  in  the  increased  cost.    The  Parliament  building  at  Ot- 

Telephone  A  2700  tawa,  as  recently  announced  by  the  Minister  of  Public 

L 1 Works,  is  going  to  cost  $8,000,000,  or  $3,000,000  more 

MONTREAL  -  Telephone  Main  2399  -  119  Board  of  Trade  tiian   the   original   estimate.    This   is   a   cost-plus   con- 

WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  tract  and  SO  there  is  no  loss  involved  to  the  contract- 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  ors,  but  if  it  had  been  a  lump-sum  contract,  would  they 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  have  been  made  responsible  for  the  extra  $3,000,000? 

CHICAGO   -  Tel.  Harrison  5351   -    1413  Gt.  Northern  Bldg.  This  would  just  be  a  parallel  case  to  the  Manitoba  Par- 

LONDON,  ENG. 16  Regent  Street  S.W.  liament  Building  contract. 

SUBSCRIPTION  RATES  _ 

Canada  and  Great  Britain,  $2.00.    u.  s.  and  Foreign,  $3.00.         To  Democratize  Gonstructioti  Industry 

Single  copies  10  cents.  ^-m-^ttt-  j-       ^  r  ii,     xt   i.-        i  i-   j        i.-  r  r- 
r  ■  ^Hb  directors  of  the  National  rederation  of  Con- 

Autliorized    by    tlie    Postmaster    General    for    Canada,    for    transmission  I  StrUCtion     Industries     (U.S.A.)      are     Considering 

as  second  class  matter.  „     t  i    iBn    iQii  ■,,  n„  p„=.„ffi^,  ^,        -^     Calling   a'  National    Conference   of   representa- 

Entered  as   second  class   matter   Tiily   18tn,   1914,   at   the    I'ostottice  at  o  *        .   *       i  •  •      i 

Huffalo,  N.   Y.,  under  the  Act  of  Congress  of  March  3,  1S79. tlVeS   COnCCmed  With   the   COnstrUCtlOll   ludUStry, 

Y^l  „  May  21,  loio  No.  21  consisting  of  manufacturers,   distributors,   consumers, 

-■ ■  labor,  agriculture,  transportation  and  finance. 

Principal   Contents  p,,e  ^■^^'^  f.   co-operation  between  the  various  factors 

.      .  '^  "■  concerned  in  the  construction  industry,  rather  than  the 

xiona    .^   ..........  ... .^.   ...  high  cost  of  materials  and  labor,  is  responsible  for  the 

Doinmion   Power  and   Transmission   Company  s   Plant.     469  T     j   i-  r    u    -u-  1.  •  j      1  tr       t^ 

,,       ,,,         r-       ,     r.  .  f      ,r  r  ,„<.  ictardation    of    building    enterprises,    declares    E.     I. 

New  Water  .Supply  Scheme  tor  Moose  Jaw ild  rr,  ■  r  -ni  -i    j   1    i  •  -j      i     r  i-t,     tr   j        4.'         T^ 

^        1 1^  J  .    ■'.      ^,  „.  Frigg  of  Philadelphia,  president  of  the  federation.  l)e- 

Welland  Contractors  have  the  Organization  idea 474  ,      °'?,  ,    ,  ,  r       1     -ij-        1,  1  <.    . 

„.,„.,  ^,  .  ^       ,      5    , .  .    .  fore  the  much  longed  for  building  boom  can  be  got  un- 

Bndgc  Raised  Thirteen  Feet  by  Tacking 4(0  ,  j./       ,,,  .  .,      '  .  r      , 

^.    .      ^  ^  ,  ,,/  ,  ,„„  der  way,  savs  Mr.    I  rigg,  these  various  factors — in- 

Cinder  Concrete   Structural  Work 480  1    i-  r    '  11  v   i         j    ii 

^         .       ^  ,  .  .-,         ,r  ,        ,„.  eluding,  of  course,  labor,  capital  and  the  consumer — 

Cost-plus    Contract   Incentive   to    Close    Management..     481  .11  Ui.  ^        1^1        ■  j       ^      j- 

^      ,      ,  .     ^  .  ,„r.  must  be  brought  together  in  a  common  understanding 

Overhead   m    Contracting 48J  r   .1  ,       1  j-l-  c      ■         i.t.      u    -u-         i.      j        Ti. 

,,  .  ,     _  .      ,    ^  ,„,  of  the  actual  conditions  facing  the  building  trade.    It 

Mainly  Constructional 485  .         ...     .v      •.  cu   •       •        iU  •    i     i        1.      -i-i.  1 

■'  is  with  the  idea  of  bringing  them  into  touch  with  each 

other  that  the  directors  of  the  National  Federation  of 

Contractor   Should    Not   be    Held   to  Construction  Industries  are  considering  the  calling  of 

/-^   •    •      I    Ti       J  3-  monster  conference  for  the    democratization    of  the 

Original    1  ender  construction  industry. 

HERE  IS  a  little  question  in  ethics  which  our  The  directors  of  the  federation  have  been  working 

readers  may  be  interested  in  figuring  out.    If  for  weeks  on  the  details  of  the  conference,  and  repre- 

a  government  let  a  contract  to  a  construction  sentatives  of  the  various  groups  concerned  have  held 

firm  for  specified  work  at  a  given  price,  and  several  meetings.    The  most  recent  of  these  meetings 

if  that  government's  fair  wage  board,  during  the  pro-  was  that  held  by  representatives  of  the  producing  and 

gress  of  the  work,  awards  the  contractor's  eni])loyees  distributing  interests  in  a  large  Eastern  city  a  short 

increases  in  wages  on  two  occasions,  is  the  government  time  ago. 

justfied  in  holding  the  contractor  to  the  original  tender  "Por  the  past  two  vears"  said  Mr.  Trigg,  in  discuss- 
price  in  which  the  labor  costs  were  based  on  the  rates  ,■„„-  the  purposes  of  the  contemplated  convention, 
I)revalent  at  the  time  the  contract  was  received  ?  We  "Ijuilding  construction  has  been  at  a  standstill.  This 
don't  think  any  fair-minded  man  will  hesitate  as  to  his  condition,  it  appears,  is  psychological  rather  than  ma- 
answer,  terial.  Labor  is  available,  money  is  at  hand,  material 
This  is  exactly  the  case  in  connection  with  the  con-  jj  abundant  and  the  need  for  construction  is  pressing, 
tract  for  the  Manitoba  parliament  buildings.  The  con-  All  of  the  elements  for  active  business  are  present,  but 
tractors,  the  J.  G.  Macdiarmid  Co..  have  urged  upon  construction  does  not  resume.  Many  people  seem  to 
the  provincial  government,  that  owing  to  the  increases  fed  that  we  shall  revert  to  pre-war  prices,  and  they 
in  wages  awarded  by  the  government  fair  wage  board,  are  apparently  postponing  construction  until  reduc- 
since  they  signed  the  contract  m  1916,  they  are  entitled  tions  in  prices  are  realized.  An  examination  of  the  his- 
extra  remuneration  covering  the  difference  in  cost  thus  tory  of  prices  shows  clearly  that  after  none  of  the  wars 
caused.  The  government,  however,  refuses  their  plea,  of  modern  times  in  any  part  of  the  world  have  prices 

As  an  average  of  150  men  have  been  employed  for  reverted  to  the  pre-war  status, 
a  period  of  nearly  two  years,  a  large  amount  of  money  "The  increase  in  prices  in  the  United  States  during 

is  involved.  The  question  has  now  been  referred  to  ar-  the   recent   war  has  been   much   less   than   elsewhere, 
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witli  the  fxception  of  Australia  and  Xcw  Zealand. 
Nevertheless  prices  here  are  not  only  hif^her  than  they 
were  before  the  war  hut  f^ive  promise  of  having  reach- 
ed a  new  permanent  level.  This  information,  however, 
has  not  filtered  down  to  the  mass  of  the  people,  and 
the  directors  of  the  federation  feel  that  they  should 
call  together  a  conference  in  which  all  the  parties  di- 
rectly or  indirectly  interested  in  the  construction  in- 
dustry may  come  to  an  understanding  relative  to  the 
new  economic  conditions. 

To  Democratize  Industry 

"It  is  believed  that  such  a  conference  would  devise 
a  construction  programme  applicable  to  jiresent  con- 
ditions. Our  trouble  seems  to  be  a  lack  of  informa- 
tion and  of  understanding,  an  exaggeration  of  the  im- 
portance of  group  interests  and  a  mutual  distrust,  aris- 
ing chieily  from  a  lack  of  contact  and  acc|uaintance- 
shij)  between  the  members  of  the  several  groups.  We 
have  all  acknowledged  the  solidarity  of  the  human 
race,  but  we  have  failed  to  recognize  the  necessity  of 
applying  the  same  |)rinci])le  to  business. 

Labor,  agriculture  and  commerce  have  failed  to  a])- 
|)rehend  fully  their  necessary  interdependence.  This 
is  not  to  be  wondered  at  when  we  remember  that  hith- 
erto agricultural  societies  have  met  by  themselves,  or- 
ganized labor  by  itself,  and  commerce  by  itself,  and 
each  has  taken  counsel  how  best  to. advance  its  own 
interests  without  obtaining  the  advice  or  information 
of,  or  considering  the  efTect  upon,  the  other  two.  'J'his 
one-sided  view  is  the  cause  of  many  of  our  difficulties 
and  estrangements." 

Through  such  a  conference  as  had  been  pro|)osed, 
it  is  exi)ected  that  the  farmers,  the  workmen  and  the 
business  executives,  interested  in  construction,  who 
jointly  are  the  producers  and  the  consumers  of  con- 
struction commodities,  would,  by  candid  discussion 
and  sincere  examination  of  the  views  expressed  by  the 
others,  arrive  at  the  conclusion  that  the  democracy  of 
the  construction  industry  is  as  essential  as  that  of  the 
Government. 


Housing  Suggestions  for  Winnipeg 

AT  a  recent  meeting  of  the  civic  housing  com- 
mittee in  Winnipeg,  the  following  resolution 
was  passed : 

"That  a  committee  be  formed  to  borrow  $1,- 
000,000  from  the  provincial  government  for  the  erec- 
tion of  houses  for  returned  soldiers  and  others  as  sug- 
gested in  the  general  policy  of  the  housing  scheme; 
(2)  that  the  houses  be  built  by  the  city  on  plans  sub- 
mitted by  the  building  inspector  and  approved  by  the 
civic  housing  committee  and  sold  on  the  amortization 
])lan ;  (3)  that  five-room  cottages,  24  by  32  feet,  as  in 
plan  No.  1  and  single  cottages  as  in  plan  No.  4,  be  the 
style  adopted  by  the  committee,  and  the  frontage  of 
the  lots  be  restricted  to  not  less  than  33  feet ;  (4)  that 
a  cash  payment  of  not  less  than  10  per  cent,  of  the 
total  cost  be  asked  of  the  purchaser;  (5)  that  tenders 
be  called  for  the  inirchase  of  lots  suitable  for  the  erec- 
tion of  these  houses,  said  lots  to  be  convenient  to 
sewer  and  water;  (6)  that  applications  be  received  up 
to  June  1  from  soldiers  and  others  desiring  such  homes 
to  take  advantage  of  the  proposed  housing  scheme." 
Plans  and  specifications  for  houses  suitable  for 
erection  under  the  housing  scheme  were  submitted 
by  fUiilding  Inspector  E.  H.  Rodgers.  four  plans  being 
suggested.  The  first  is  for  a  storey  and  a  half,  five 
room  house,  20  by  24  feet.  The  estimated  cost  for 
such  a  dwelling  of  frame  construction  would  be  $2,765 


and,  ii  built  of  Ijrick,  $3,168.  Plan  No.  2  calls  for  a 
storey  and  a  half,  five-room  house  of  40  feet  frontage, 
with  a  de])th  of  25  feet.  This  would  make  two  houses 
of  20  feet  frontage  each,  with  a  brick  divison  wall. 
The  cost  for  frame  construction  would  be  $5,760,  and 
for  brick  construction,  $6,600.  The  third  plan  submit- 
ted was  for  a  storey  and  a  half,  four-room  double 
house,  24'  x  36',  semi-detached,  at  a  cost  of  $5,456.64 
for  frame  construction,  and  $5,702.40,  of  brick  con- 
struction. The  fourth  plan  calls  for  a  single  cottage 
of  five  rooms  and  basement,  24  feet  l)y  32  feet,  at  a 
cost  of  $2,857  for  frame  construction,  and  $3,285  for 
brick  construction. 


Provincial  Highways  in  Quebec  Done 
Away  With 

A  DEPUTATION  which  waited  on  Sir  Lomer 
(iouin,  in  Montreal,  re(juested  the  construc- 
tion of  a  road  from  Montreal  to  Mont  I-aur- 
ier,  via  St.  Rose  (now  completed),  St.  Ther- 
ese,  St.  Agatha  and  Nominingue,  a  distance  of  140 
miles,  part  of  which  will  be  through  the  Laurentian 
Mountains.  Sir  Lomer  cjuestioned  whether  the  muiii- 
ci[>alities  would  be  al)le  to  bear  the  interest  of  tht- 
amount  involved.  The  Government  had  been  asked 
to  reduce  the  interest  on  money  loaned,  but  he  was 
not  sure  that  this  could  be  done.  An  engineer  will  be 
sent  to  look  over  the  route,  and  the  Government  will 
then  decide.  The  Government  rate  on  loans  is  now  3 
])er  cent.  The  Government  early  in  its  ])olicy  for  good 
roads,  also  decided  to  build  provincial  highways  and 
charge  the  municipalities,  as  their  contribution,  $1,000 
per  mile,  but  this  has  been  abandoned,  and  all  roads, 
whether  rural  or  not,  have  to  be  built  by  the  munici- 
palities ])aying  3  per  cent,  interest  on  the  money,  thus 
doing  away  with  provincial  highways  as  at  first  in- 
tended. 

The  Provincial  Government  has  an  elaborate 
])rogramme  for  roads,  providing  that  the  money  comes 
from  the  Federal  treasury,  basing  this  ho])e  on  re- 
ports from  Ottawa  to  the  effect  that  the  Federal  Gov- 
ernment intended  to  devote  money  to  road  building  in 
Canada. 


Itinerary  of  Royal  Naval  Exhibition 

The  Royal  Naval  Exhibition,  comprising  a  won- 
derful display  of  photographs  showing  the  activities 
of  the  Navy  in  the  war,  is  being  shown  at  all  possible 
centres  throughout  the  Dominion.  In  Toronto  and 
Hamilton,  where  this  remarkable  set  of  pictures  has 
been  displayed,  great  interest  has  been  taken,  and  to 
stimulate  further  interest  in  tht  exhibition  we  are  pub- 
lishing the  following  itinerary:  London,  May  19  to 
26;  Windsor,  June  2  to  7;  Port  Arthur,  June  23  to 
28;  Winnipeg,  July  7  to  12;  Regina,  July  21  to  26. 

Calgary,  Vancouver.  Victoria.  Edmonton,  Saska- 
toon, Sherbrooke.  Quebec,  St.  John  and  Halifax  will 
also  have  an  opportunity  of  seeing  this  display  at  dates 
not  yet  determined.  The  exhibition  is  under  the  aus- 
pices of  the  Navy  League  of  Canada. 


The  council  of  York  Township,  Ontario,  has  pass- 
ed by-laws  authorizing:  84,400  lineal  feet  of  6-in.  wa- 
ter mains,  16,455  feet  of  concrete  sidewalks,  and  4,385 
feet  of  asphalt  pavement.  These  will  be  carried  out 
under  the  jurisdiction  of  Frank  Barber,  township  en- 
gineer, and  his  associate  R.  O.  Wynne-Roberts. 
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Dominion  Power  and  Transmission  Co.'s  Plant 

Description  of  the  Goal  Handling  and   Boiler  House  Equipment 
That    is    Increasing     the     Efficiency    of     Steam-Electric   Station 


The  steam  plant  of  the  Dominion  Power  &  Transmission 
Company,  located  just  outside  the  city  limits  of  Hamilton, 
on  the  shores  of  Burlington  Bay,  has  now  been  operating  for 
over  a  year  and  in  point  of  efficiency  is  more  than  meeting 
the  strict  specifications  laid  down,  for  it  by  its  designers.  By 
its  dependability  it  has  also  demonstrated,  in  a  general  way, 
the  soundness  of  the  argument  that  where  conditions  of  use 
are  such  that  the  customer  is  prepared  to  pay  for  a  more  per- 
fect service,  the  hydro-electric  plant  supplemented  by  the 
steam  plant  frequently  ofifers  the  only  solution.  Where  the 
load  is  purely  a  lighting  proposition  it  is  not,  of  course,  a 
matter  of  such  supreme  importance  that  short  shutdowns 
should  be  guarded  against,  but  where  it  is  a  matter  of  dol- 


of  service  rendered  by  dififerent  systems  as  there  is  between 
any  other  two  things  we  buy.  It  follows,  naturally,  there- 
fore, that  the  cheapest  is  not  always  the  best. 

The  plant  is  situated  just  outside  the  eastern  limits  of  the 
city  of  Hamilton,  Canada,  on  the  southern  shores  of  Burling- 
ton Bay.  It  is  designed  for  an  ultimate  capacity  of  75,000 
kv.a.,  25,000  kv.a.  of  which  has  been  installed  at  date  of  writ- 
ing. The  station  forms  part  of  the  system  of  the  Dominion 
Power  &  Transmission  Company,  and  delivers  its  output  at 
44,000  volts  to  the  high  tension  lines  of  the  company.  In  ad- 
dition to  its  generating  capacity  the  station  is  designed  to 
act  as  a  stepdown  transformer  station  of  25,000  kv.a.  capacity 
to  transform  the  high  tension  current  to  13,200  volts  for  dis- 


Fig.    1.     The    steam-electric    plant    of    the    Dominion    Power    and    Transmission    Co.    as    it    will    look    when  completed 


lars  and  cents  or  where  great  inconvenience  is  caused  by  pow- 
er delays,  such  as,  for  example,  in  the  operation  of  electric 
furnaces,  industrial  plants  operated  elctrically  and  involving 
a  large  amount  of  labor,  electric  cooking  in  the  home  and  so 
on,  then  it  is  easily  seen  that  the  small  added  cost  of  a  con- 
tinuous service  may  be  offset  many  times  by  the  losses  en- 
tailed by  one  or  two  protracted  delays.  This  is  a  point  fre- 
quently lost  sight  of  by  customers  in  making  comparison  be- 
tween rates  in  various  cities  or  rates  charged  fof  various 
operations  or  by  competing  companies.  There  is  as  much 
difference,    generally    speaking,    between    the    dififerent    kinds 


tribution  to  local  factories  in  the  manufacturing  district  lo- 
cated in  the  near  vicinity.  12,500  kv.a.  of  this  stepdown  capac- 
ity has  been  installed  at  the  time  of  writing. 

The  general  arrangement  of  the  plant  as  shown  in  diagram, 
Fig.  2,  is  very  largely  responsible  for  the  very  efficient  figures 
of  operation  which  this  plant  has  shown.  The  coal  is  taken 
from  storage  yards  (see  Fig.  1),  or  direct  from  trains  and  de- 
posited over  the  crusher  hopper  into  auxiliary  storage  in  the 
coal  building  shown  at  the  extreme  right  of  the  diagram. 
The  coal  is  crushed  as  required,  and  elevated  by  means  of 
bucket   conveyor   to    the   storage   bunkers   above   the   boilers 
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Fig     2— General    arrangeircm   of    plant.     Prom   right   to   lelt,    coal,   boiler*,   iteam    plant,    electrical   equiprrert 


shown  in  the  diaKram.     A  weiKhinp;  larry  distributes  the  fuel 
from  these  bunkers  to  the  stokers. 

The  coal  handling  plant  has  a  capacity  of  60  tons  per 
hour.  The  feeder  is  a  steel  cased  double  plunger  with  opening 
3fi  in.  .X  30  in.  Coal  is  moved  by  two  plungers,  operated  by  ad- 
justable eccentrics  placed  one  90  deg.  in  advance  of  other. 
Power  is  provided  by  means  of  sprocket  and  chain  drive 
from  crusher  countershaft.  Clutch  is  furnished  so  feeder 
may  be  cut  out  and  crusher  driven  independently.  Discharge 
of  feeder  is  coupled  direct  to  top  of  2  roll  crusher.  The  crush- 
er is  a  2-roll  type  direct  geared  to  25  h.p.  Westinghouse  at 
750  r.p.m.  One  roll  shaft  is  supported  on  rigid,  the  other  on 
adjustable  bearings  sliding  in  guides  and  backed  up  by  heavy 
coiled  springs.  Rolls  are  set  to  deliver  coal  at  2  in.  and  under. 
Each  roll  consists  of  2  heavy  cast  iron  spiders  supporting  G 
cast  steel  segments.  The  roll  shaft  is  4-7/lfi  in.  diameter.  The 
rolls  are  26  in.  diameter,  24  in.  long. 

The  elevator  has  a  length  of  38  feet  centres,  bucket  type. 
The  casing  is  5  ft.  0  in.  high  by  9  ft.  0  in.  wide,  with  ladders 
on  either  side  of  elevator. 

The  weighing  larry  has  rail  centres  21  ft.;  hopper  capacity 
5  ton;  hopper  scale,  10  ton  capacity,  with  reverse  reading 
beam.  Spouts  lead  from  hopper  for  delivery  to  stokers  with 
gates  operated  from  cage.  The  traversing  motor,  direct  gear- 
ed to  trucks,  is  Westinghouse  slip-ring  polyphase,  type  H.F., 
5  h.p.,  speed  935  rp..m.,  3  phase,  550  volts,  663/3  cycles. 

The  coal  bunker  has  a  capacity  of  430  tons.  It  is  equip- 
ped with  three  18  in.  x  18  in.  double  undercut  gates  operat- 
ed by  lever  from  weighing  larry.  Coal  storage  building  has 
a  capacity  of  1,250  tons. 

The  stokers  are  the  Taylor  Stoker  Company  type.  There 
are  four  11  retort  stokers,  with  width  19  ft.  6  in.  and  depth 
8  ft.  3J^'in.  There  are  3  dampers  with  each  stoker  and  each 
is  also  supplied  with  one  side  cleaning  and  two  front  obser- 
vation doors.  Each  pair  of  stokers  has  two  engines.  There 
are  two  fan  engines  and  one  horizontal  for  each  pair  of  boil- 
ers, two  fans  for  each  pair  of  boilers  with  two  paddle  wheels, 
capable  of  delivering  sufficient  air  to  operate  all  stokers  at 
150  per  cent  rating. 

The  Boilers 

The  water  tube  boilers  arc  by  the  Edgemoor  Iron  Company 
There  are  four  1,0.50  h.p.  boilers,  set  singly.  The  plates  are 
of  open  hearth  steel.  TIic  headers  are  of  flange  steel  plates, 
attached  to  drums  by  flanges,  expanded  into  inner  plates  oi 
header;  manholes  are  provided  with  forged  steel  covers. 
Flanged  oval  hand  holes,  fitted  like  manholes,  are  placed  op- 
posite each  tube;  these  oval  covers  being  inside  are  tighten- 
ed by  boiler  pressure  and  independently  removable. 


The  drums  have  an  outside  diameter  of  'S5%  in.,  length 
20  ft.,  made  of  fire  box  steel,  longitudinal  scains,  double  butt 
strapped  triple  riveted.  Each  boiler  has  four  drums  of  plates. 
7/16  in.  thick. 

Each  boiler  has  472  Am.  standard  soft  steel  tubes,  4  in 
diameter,  20  ft.  long,  3  lower  rows  No.  9  gauge,  balance  No. 
10.    Valves  and  fittings  are  as  follows: 

Three  i'/i  in.  Ashton  pop  safety  valves;  four  2  in.  Han- 
cock feed  water  valves;  four  2  in.  Hancock  check  valves;  two 
2J4  in-  Faber  blowoff  valves;  two  2}/^  in.  Homestead  blowoff 
cocks;  one  12  in.  Ashcroft  steam  gauge;  one  Reliance  water 
column  with  water  gauge  and  three  try  cocks. 

The  fronts  are  fitted  with  rolling  tube  header  door.     Heat- 


\ 
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Fig.  S. — Showing  one  side  of  Boiler  Room  and  5-ton   coal    larry. 

ing  surface  is  10,470  sq.  ft.  per  boiler.    The  weight,  approxi- 
mate, 150,000  lbs.  each. 

Four  Foster  superheaters  are  installed,  guaranteed  to 
raise  the  temperature  of  31,500  lbs.  of  steam  per  hour,  at  pres- 
sure 300  lbs.  per  sq.  in.,  to  5,380  F.  corresponding  to  super- 
heat at  150  deg.  With  boiler  operating  at  150  per  cent,  rat- 
ing, superheat  is  160  deg. 

The  stokers  fcpd  the  boilers  at  a  sufficient  rate  to  force 
them  to  235  per  cent,  of  rating  without  difficulty.  Fig.  ;i 
shows  a  view  of  a  portion  of  the  boiler-room.     The  boilers 
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are  equipped  with  automatic  soot  blowers  and  the  customary 
instruments  to  enable  the  engineers  to  operate  the  boiler  intel- 
ligently. The  flue  gases  are  carried  away  by  two  radial  brick 
chimneys. 

The  chimneys  were  built  by  the  Canadian  Kello.gg  Com- 
pany.   Dimensions: 

Height  above  foundations,  240  ft.;  internal  top  diameter,  12 
ft.;  height  of  liase.  22  ft.;  cross  section  of  base,  round  in 
shape,  22  ft.  2  in.  diameter;  lining  40  ft.  high  from  point  2 
ft.  below  flue  opening;  Baffle  30  ft.  high  and  8  in.  thick;  light- 
ning conductor  B  copper  points,  ^4  '"•  diameter,  8  ft.  long, 
with  IJ/^  in.  solid  platinum  tips.  Lower  ends  of  points  con- 
nected to  proper  cable  encircling  chimney  from  this  cable; 
one  7/16  in.  7  strand  No.  10  Stubbs  gauge  copper  cable  is  car- 
ried to  ground  and  connected  to  copper  ground  plates;  one  4 
in.  H.  &  M.  patent  gauge  and  connections;  one  2  in.  pyro- 
meter   connection;    steps    of    5^    in.    galvanized    round    iron 


I 


Fig.    4 — View    of    1050    h.p.     Edgemoor    boilers    during    erection. 

built  in  on  inside  of  chimneys,  spaced  18  in.  C.  to  C;  two 
cast  iron  cleaning  doors;  cement  caps  put  on  each  chim- 
ney and  painted   two  coats   heavy  pitch. 


Water  Purification 


■ 

^^m  Make-up  water  for  the  plant  is  obtained  from  Burlington 
^H[ Bay  and  is  successfully  treated  by  the  We-Fu-Go  system  of 
^^■water  purification.  The  water  softening  building  is  shown 
^B^t  the  left  of  Fig.  1. 

^^B       The   two   reaction   and    settling   tanks   are:   24   ft.   fl   in.    in 
^Hpdiameter,    19   ft.   4   in.   high,   dressed   Washington    fir,   2J4    in. 
^HEthick,    fitted   with     round     steel     hoops    and     malleable     iron 
^^■'draw  lugs.     Tanks  are  provided  with  steel  ladder  outside  and 
wooden  ladder  inside  with  platform  at  top  of  outside  ladder, 
both   tanks   are   covered.      One   inch   pipe   connection    is   pro- 
vided for  drawing  samples,  also  mercury  depth  gauge.  Gauges 
and  brass  faucets  are  mounted  above  white  enamel  iron  sink 
on  enamelled  plate.       Electric  contact  alarm  bell  is  oi>erate(l 
by  copper  float;  a  double  throw  switch  admits  connections  to 
cither  tank. 

The  tanks  are  equipped  with  mechanical  stirring  device, 
each  tank  taking  four  hours  for  treatment  of  its  capacity  of 
water.  Water  is  supplied  to  tank  at  r.ite  of  60,000  U.  S.  gal- 

Ilons  per  hour. 


of  ,S/16  sheet  steel,  provided  with  hand  operated  stirring  de- 
vice. 

The  filter  tanks  are  two  in  number,  8  ft.  0  in.  in  diaineter, 
5  ft.  4  in.  high,  inside  dimensions  of  2%  in,,  Washington  fir, 
round  steel  with  hoops  and  malleable  iron  draw  lugs.  Cross 
connected,  provided  with  galvanized  iron  distributing  and  wash 
water  overflow  trough.  A  filter  bed  of  crushed  quartz  (98  per 
cent,  silica)  is  supported  'by  layer    of  washed  and  graded  grav- 


i'i£.    5. —  View   ot    eleven    retort  stokers   during   erection. 

el.  The  inlet  pipes  are  provided  with  brass  fitted  balanced 
valves  and  seam-less  copper  floats,  to  regulate  flow  of  water 
from  settling  tank,  and  maintain  uniform  level  in  filter.  An 
electric  alarm  bell,  operated  by  copper  float  rings  in  water 
softener  and  boiler-room. 

The  air  wash  pipes  in   filter  bed  have  discharge  openings 


pumps,    air   pump,   fan    engine,    in    pump    pit. 


equally  distributed  over  filter  bed  and  connected  to  pressure 
blower.  The  valves  are  controlled  by  numbered  cast  iron 
floor  stands  having  extension  stems  where  main  operating 
valves  are  below  floor. 
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New  Water  Supply  Scheme  For  Moose  Jaw 

City  Engineer  Outlines  Solution  for  Present  Supply   Problem— $1,630,000   Will 
Construct    Works    to   Use   Saskatchewan    River,    70   Miles   Away,   as     Source 


AT  a  meeting  held  in  Moose  Jaw,  Sask.,  on 
April  30,  at  which  representatives  of  nearly 
every  Moose  Jaw  organization  were  ()resent, 
stei)S  were  taken  and  a  committee  was  ap- 
jfointed  to  immediately  take  up  the  question  of  the 
Saskatchewan  River  water  scheme  for  Moose  Jaw,  as 
outlined  by  City  Engineer  G.  D.  Mackie,  which,  in 
the  unanimous  opinion  of  the  meeting,  was  the  only 
s'olution  for  the  water  problem  that  now  exists. 

Commissioner  Mackie,  although  he  mentioned  sev- 
eral alternatives  in  his  address,  favored,  for  financial 
reasons,  the  i)lan  for  a  24  inch  continuous  wood 
stave  pipe-lin.e  from  the  Caron  head-works  to  the  Sas- 
katchewan River,  a  distance  of  between  54  and  70 
miles,  depending  on  the  route  selected,  which  can  he 
constructed  and  in  operation,  if  started  at  once,  by 
October  1st  this  year,  at  an  outside  cost  of  $1,630,000. 
with  an  effect  on  the  mill  rate  of  from  5  to  7  mills, 
depending  on  the  city  a.^sessnient.  if  the  city  pays  the 
entire  cost,  or  of  one  mill  only  if  it  is  found  possible 
to  secure  aid  from  other  sources  as  suggested. 

Committee  Named  to  Start  Work 

The  meeting,  which  was  called  under  the  auspices 
of  the  IJoard  of  Trade,  at  the  suggestion  of  President 
George  A.  Maybee,  resolved  itself  into  a  Citizens' 
Committee,  with  Mayor  Hamilton  as  chairman.  Mr. 
Mackie  was  then  called  upon  to  make  his  address,  and 
following  that,  a  short  discussion  which  occurred,  was 
brought  to  a  close  by  a  motion  moved  by  William 
Gray.son  and  seconded  by  George  C.  Ingram,  that  the 
men  named  below  be  appointed  a  committee  to  im- 
mediately go  into  the  engineering,  financial  and  legis- 
lative problems  that  surround  the  scheme,  and  rejjort 
back  to  a  meeting  of  citizens  to  be  held  in  the  near 
future. 

Mr.  Grayson  named  the  following  members  of  the 
committee:  Mayor  S.  A.  Hamitlon.  City  Engfneer 
Commissioner  G.  D.  Mackie.  Aldermen  W.  G.  Ross 
and  W.  D.  Mclntyre,  President  George  A.  Maybee 
of  the  Board  of  Trade,  Arthur  Hitchcock.  John  TI. 
Grayson,  ex-Mayor  W.  W.  Davidson.  W.  Gardner, 
and  W.  E.  Stephenson  of  the  Moose  Jaw  Trades  and 
Labor  Council  Executive. 

Present  Supply 

Mr.  Mackie,  in  discussing  the  water  situation, 
dealt  with  the  present  water  supply  of  the  city,  point- 
ing out  the  fact  that  the  maximum  summer  flow  is 
now  !one.  million  gallons  per  day.  and  that  the  maxi- 
mum winter  flow  varies  from  800,000  gallons  per  day. 
to  as  low  as  700.000  gallons  per  day.  The  average 
consumption  per  head  per  day  in  20  cities  of  Alberta 
is  74.5  gallons.  In  ten  Saskatchewan  towns  the  aver- 
age is  47.9  gallons  per  head  per  day,  and  in  the  Do- 
minion, as  a  whole,  it  is  111  gallons  per  head  per  day. 
Moose  Jaw's  average  consum])tion  per  head  jier  day 
is  53  gallons. 

In  dealing  with  the  industrial  water  consumption 
of  the  city  Mr.  Mackie  stated  that  in  Moose  Jaw  the 
industries  consumed  more  water  than  those  in  any 
other  citv   in   the    Province,  and   that   in    the   months 


oi  January,  [•"cbruar)-  and  March  of  this  year  one  lirm 
alone  consumed  300,000  to  350,000  gallons  per  day. 
The  water  situation  as  a  whole,  he  said,  was  that  the 
city  has  a  possible  maximum  supply  of  one  million 
gallons  per  day,  and  that  the  average  consumption 
in  1918  was  883,000  gallons  per  day,  and  that  the 
industrial  consumption  had  increased  from  150,000 
gallons  per  day  in  1914  to  an  average  of  between  .300,- 
000  and  350,000  gallons  per  day. 

Cost  per  Head  will  be  High 

Dealing  with  the  cost  of  Moose  Jaw's  water  sys- 
tem, the  commissioner  said  that  Moose  Jaw's  water 
system,  if  carried  out  as  per  his  proposed  scheme, 
would  be  the  most  expensive  per  head  in  the  Domin- 
ion. To  date  the  total  expenditure  on  the  city's  water 
system  is  $67.65  |)er  capita.  The  expenditure  to  date 
per  head  in  the  (jreatcr  ^\'innil)eg  water  area  is  now 
$106.63.  and  Moose  Jaw's,  if  the  Saskatchewan  river 
line  is  built,  will  be  $149.15  per  head. 

Referring  to  a  previous  meeting  at  which  he  made 
the  statement  that  there  was  sufficient  water  in  Moose 
Jaw  Creek  to  suj^jjly  the  city's  needs  for  several  years 
to  come.  Mr.  Mackie  said  that  he  could  only  repeat 
that  statement.  The  average  run-ofT  of  the  creek  per 
year  for  eight  years  is  seven  and  one-half  billion  gal- 
lons. Were  that  scheme  gone  ahead  with,  it  would  be 
necessary  to  build  a  ten  billion  gallon  reservoir,  which 
would  hold  enough  water  to  supply  the  present  popu- 
lation for  three  years.  The  land  that  would  be  flooded 
by  such  a  reservoir  would  be  five  thousand  acres,  and 
the  minimum  estimated  cost  would  be  $1,250,000.  of 
which  amount  .$450,000  would  be  required  for  the  pine 
line  alone.  Of  that  sum  $400,000  would  have  to  be 
spent  in  the  east  end  of  the  city,  because  of  the  fact 
that  there  is  not  at  jiresent  any  water  main  system 
there  to  connect  with  the  mains  large  enough  to  start 
the  distribution  within  the  city  of  such  a  large  amount 
of  water.  In  addition,  another  disadvantage  of  this 
])roposal  is  that  if  the  city  outgrows  the  supply  that 
can  be  secured  from  the  Moose  Jaw  Creek,  the  ex- 
penditure entailed  in  construction  will  be  lost,  be- 
cause the  next  scheme  possible  of  consideration  is  the 
Saskatchewan  River.  If  the  cost  is  at  all  comparable 
there  is  no  doubt  that  the  Saskatchewan  River  scheme 
is  the  better  of  the  two. 

Saskatchewan  River  Scheme 
Mr.  Mackie  then  considered  the  Saskatchewan 
River  as  a  source  of  water  supply  for  Moose  Jaw. 
Mr.  Erancis,  who  was  the  engineer  in  charge  of  the 
Caron  waterworks  construction,  and  who  recommend- 
ed the  Caron  scheme  over  the  Moose  Jaw  Creek,  al- 
though admitting  that  it  v  as  only  a  tentative  solu- 
tion, did  reconmiend  Caron,  because  it  was  a  dis- 
tance of  20  miles  gained  toward  the  then  considered 
ultimate  solution,  the  Saskatchewan  River,  while  the 
Moose  Jaw  Creek  did  not  offer  that  advantage.  Mr. 
Erancis.  however,  estimated  on  the  Saskatchewan 
River  scheme,  and  his  figure  was  five  million  dollars. 
Various  Dominion  Government  schemes  are  esti- 
mated at  between   eight  and  fifteen   million   dollars. 
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!  Major  McPherson,  who  i)roposed  to  build  an  open 
ditch  carrying  water  from  Pelican  Lake,  and  through 
Thunder  Creek,  estimated  his  project  at  $850,000,  l)Ut 
the  disadvantages  of  his  scheme  were  that  the  city 
would  have  such  a  supply  available  for  t)ut  seven  or 
eight  months  of  the  year,  and  that  in  order  to  secure 
a  million  gallons  per.  day  it  would  be  necessary  t j 
pump  between  ten  and  twelve  million  gallons  to  take 
care  of  evaporation  and  precolation  over  the  60-mile 
open  ditch.  A  further  disadvantage  is  that  a  flow 
of  but  one  foot  every  two  seconds  could  be  secured, 
which  is  too  slow  for  the  purpose. 

Local   Possibilities   Small 

It  is  possible  by  further  development,  to  augment 
the  city's  present  supply  locally,  but  the  outside  es- 
timate made  by  Mr.  Mackie  is  that  150,000  gallons 
per  day  could  be  thus  secured,  which  amount,  in  his 
ojainion,  is  not  worth  considering.  With  the  stock 
yards  in  operation,  they  with  the  packing  house  and 
the  C.P.R.  could  be  expected  to  consume  from  one- 
half  to  three-quarters  of  a  million  gallons  per  day 
next  winter. 

His  Saskatchewan  River  scheme,  he  said,  included 
pumping  at  the  river  of  all  the  water  through  a  pres- 
sure pipe  to  the  heights  of  land,  a  height  of  330  feet, 
into  a  two  million  gallon  reservoir,  and  from  there 
to  the  Caron  headworks  through  a  24  inch  continu- 
ous   wooden    stave    pipe    line. 

62  Mile  Pipe  Line 

The  shortest  route  from  Caron  to  the  river  is  54 
liles  and  the  longest  route'  considered  is  70  miles, 
"he  short  route  cannot  be  used  however,  owing  to 
Ithe  fact  that  high  ground  intervenes  between  the  river 
find  Caron.  In  Mr.  Mackie's  opinion  it  will  be  neces- 
sary to  build  a  pipe  line  of  60  to  62  miles  to  get  the 
jravity  flow  from  the  height  of  land  at  the  river  to 

'Caron..  A  survey  would  have  to  be  made  to  determine 
the  best  route,  as  every  mile  of  pipe  line  means  a  sav- 
ing of  $17,000. 

In  determining  the  size  of  pipe  to  be  used  for  his 
scheme,  Mr.   Mackie   stated  that  he  started  with  the 

fconsideration  of  four  million  gallons  per  day  capacity, 
m  amount  larger  than  the  jjresent  needs.  He  there- 
fore proposes  a  pump  at  the  river  sufficient  only  for 
the  present  needs,  and  to  keep  the  cost  as  low  as 
jossible,  has  not  provided  for  stand-by  pumps  in  the 
Event  of  break  down.  This  means  that  it  could  be 
igured  that  the  pump  at  the  river  would  have  to  be 
shut  down  two  days  per  month  because  of  accident, 
luring  which  time  the  Caron  system  would  be  in  a 
Dosition  to  supj^ly  the  city's  wants.  No  filters  would 
Sje  used,  it  being  planned  to  use  the  same  tyne  of  in- 
iltration  gallery  as  in  use  at  Battleford  and  North 
lattleford. 

Wooden  Pipe  Cheapest 

"The   cost   of  the   auxiliaries   to    such    a    scheme," 

said  Mr.  Mackie,  "is  a  mere  bagatelle  to  the  cost  of 

the  pipe  line.    There  has  been  a  great  deal  of  discus- 

fsion  here  on  wooden  pipe  lines,  but  I  intend  to  advo- 

t-cate  a  wooden   pipe  line  for  financial    reasons."     He 

[then  quoted  figures  showing  that  the  cost  of  24  inch 

;  wooden  pipe  laid  in  the  ground,  exclusive  of  the  cost 

tof  excavation   and   back-filling     is    $2.30   per   foot,  of 

isteel  $5.74  per  foot,  and  cast  iron  $10.51  per  foot.  The 

[cost  therefore  for  70  miles  of  wooden  pipe  would  be 

f850,000:  for  steel  $2,123,000;  and  for  cast  iron  $3,- 

[890  000.     In    addition    there    would    be    a    tremendous 


saving  in  the  tonnage  hauling  cost,  the  wood  tonnage 
being  about  9,000  tons,  steel  15,000  tons,  and  the  cast 
iron  the  heaviest,  about  45,000  tons. 

The  outside  costs  of  the  entire  scheme  for  the  three 
types  of  pipe,  wood,  steel  and  cast  iron,  were  quoted 
by  Mr.  Mackie  as  follows:  wood  $1,630,000;  steel, 
$2,900,000;  iron,  $5,000,000. 

Figuring  the  life  of  the  wooden  pipe  line  at  but 
fifteen  years,  he  said  the  saving  on  the  carrying 
charges  would  be  some  $60,000  per  year,  which  would 
amount  in  fifteen  years  to  a  sum  sufficient  to  enable 
the   city   to   replace   the   wooden   pipe   line. 

Total  Cost  $1,630,000 

The  cost  of  the  system  with  24  inch  wood  pipe, 
would  be  as  follows : 

Diesel  engine  and  punij)  at  river  .  . .  .$148,000 
Force  pipe  to  height  of  land,  330  ft..  .  65,000 
2  million  gallon  reservoir  at  river   .  .     65,000 

Pipe  line  laid     1,184,925 

Damages 88,630 

Engmeering   and   contingencies    ....      78.445 

Total $1,630,000 

In  further  describing  the  type  of  pipe  line  recom- 
njended.  Air.  Mackie  declared  that  it  is  different  from 
the  old  type  in  that  it  is  of  the  continuous  stave  type, 
thus  avomnig  jonit  and  the  leakage  which  occurred 
and  always  will  occur  in  such  joint.  In  addition,  the 
bands  of  the  pipe,  instead  of  being  continuous,  are 
indivdual,  so  that  when  one  breaK  occurs  ine  wnoie 
])ipe  will  not  leak,  as  in  the  case  of  the  Snowdy 
Spring  line,  for  instance.  He  would  lay  the  pipe  but 
6  feet  in  the  ground,  sufficient  only  to  protect  it  from 
rodents,  etc.,  and  to  keep  it  below  ground.  That  depth 
is  sufficient  to  protect  from  frost  at  the  velocity  the 
water  would  travel  through  it.  The  El  Paso  Rail- 
way was  faced  with  a  similiar  situation  for  water,  he 
said,  and  decided  on  wood  because  of  the  prohibitive 
cost  of  iron  or  steel.  They  now  have  116  miles  of 
this   pipe   in   operation   and   it   is   giving  satisfaction. 

The  present  Caron  line  has  a  capacity  for  2,400,000 
gallons  per  day.  This  can  be  increased  to  a  maximum 
of  3,960,000  gallons  per  day,  by  different  placing  of 
pumps,  and  different  methods  of  taking  water  from 
new  to  old  pipe  line,  either  through  Caron  reservoir, 
or  direct  to  the  old  pipe  line.  The  minimum  winter 
flow  of  the  Saskatchewan  River  in  the  winter  time 
at  Saskatoon,  is  600  million  gallons  per  day. 

The  Financial  Problem 

In  conclusion,  Mr.  Mackie  dealt  with  the  financial 
aspect  of  the  scheme,  saying  that  while  it  did  not 
present  any  engineering  difficulties,  it  does  present  fin- 
ancial difficulties. 

He  presupposes  the  issue  of  20  year  debentures, 
assuming  that  the  life  of  the  wooden  pipe  is  fifteen 
years.  In  the  life  of  the  pipe  he  plans  to  set  aside  a 
sum  of  $400,000,  which,  after  the  debentures  had  been 
retired,  could  be  used  as  a  nest  egg  for  the  replacing 
of  the  line.  The  interest  charges  on  this  basis,  at  5j4 
'^er  cent.  Would  be  as  follows :  interest  charges, 
$89,000  per  year;  sinking  fund  payments,  $54,000,  and 
depreciation,  $20,000  per  year;  a  total  of  $163,000  per 
year,  which,  added  to  the  carrying  charges  of  the 
present  waterworks,  would  make  the  carrying  charges 
for  the  entire  system  $318,000  per  year.  Figuring  on 
the  sale  of  half  a  million  gallons  per  day  more  vvater 
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than  at  present,  the  annual  deficit  on  water  would  be 
!i>l  16,000  year,  which  on  the  present  assessment  would 
cost  the  citizens  7  mills  additional  tax   rate. 

On  the  1913  assessment  he  said  this  could  be 
handled  by  3  mills  additional  levy. 
■  Mr.  Mackie  next  dealt  with  the  city's  borrowing 
power,  which  at  the  present  time  is  $400,000  in  round 
figures.  His  suggestions  for  increasing  it  to  bring 
down  the  mill  rate  necessary  to  handle  the  water  sys- 
tem i^roposed  were  several.  One  method  was  by  in- 
creasing the  im])rovement  assessment  to  60  i)er  cent. 


instead  of  the  |)resent  45  per  cent.  Another  was  to 
revert  to  the  old  business  tax  assessment  instead  of 
the  present  business  license.  A  third  was  to  increase 
the  ))re.<ent  land  assessment  by  four  million  dollars. 
.Ml  three  of  these  suggestions,  if  adopted,  would  bring 
the  city  assessment  u|)  to  $31,000,000  and  would  make 
possible  the  carrying  cost  of  the  ])roi)osed  and  present 
water  system  5  mills  instead  of  7  mills. 

It  was  stated  that  if  this  scheme  were  commenced 
at  once,  the  |)i])e  line  could  be  in  operation  by  Oc- 
tober  1st,   1019. 


Welland  Contractors  Have  Organization  Idea   i 

Builders  of  Welland,  Ont.  Take  Initial  Step  Towards  Formation  of  a  Live 
Exchange— Representatives  of  Provincial   Association    Lend    Their    Help 


THKRli  is  an  old  and  true  proverb  that  "Neces- 
sity is  the  mother  of  invention,"  and  in  these 
days  it  can  be  said  with  e<|ual  truth  that  "Neces- 
.•■ity  is  the  mother  of  organization."  Some  will 
tell  you  that  the  country  has  gone  "dipjjy"  on  organi- 
zation— perha])s  that's  right,  but  the  reason  is  that  wc 
can't  get  along  without  it.  The  time  has  come  wheia 
organizaton  is  not  only  desirable  but  absolutely  essen- 
tial to  the  effective  o])eration  of  any  industry.  Some 
of  our  industries  have  been  behind  hand  in  organiza- 
tion, and  now  they  are  striving  hard  to  overcome  the 
handicaj)  and  get  into  stride  with  those  more  fortunate 
industries  in  which  strong  organizations  already  exist. 
This  is  what  the  building  industry  is  doing  at  the  pre- 
sent time,  and  with  the  proper  amount  of  enthusiasm 
and  a  workable  scheme  of  organization,  such  as  is  be- 
ing promoted  by  the  Provincial  Builders'  and  Supply 
Association  of  Ontario,  they  are  going  to  succeed. 

Employers'  Organization  to  Keep  Industry  Balanced 

"I)Ut  what  is  this  great  necessity  for  organization?" 
some  sceptic  who  hasn't  as  yet  come  "up  against  it," 
will  ask.  Ask  the  building  men  in  Welland,  Out.,  and 
they'll  tell  you.  The  bricklayers'  union  in  that  town 
have  notified  their  employers  that  at  the  exjiiration  of 
their  ])resent  agreement  their  wages  will  be  83  cents 
an  hour,  and  the  carpenters  say  they'll  have  80  cents. 
It's  not  a  matter  of  a  request,  or  even  a  demand,  just 
a  notification  of  what  the  conditions  are  going  to  be. 
It  doesn't  require  any  very  deep  reasoning  to  see  that 
if  on  one  side  there's  a  strong  union  and  on  the  other 
an  ineffective  organization  or  none  at  all,  the  industry 
is  going  to  be  unbalanced,  and  in  the  building  trade  it's 
most  frequently  the  employers'  end  of  it  that  is  "up 
in  the  air." 

Such  conditions  as  these  convinced  the  buildng 
contractors  of  Welland,  Ont.,  that  an  organization  of 
their  own  would  not  be  out  of  place,  and  so  they  took 
advantage  of  the  offer  of  the  Provincial  lUiilders'  & 
Supply  .Association  to  have  representatives  visit  Wel- 
land and  tell  them  the  best  way  to  set  about  the  work 
of  forming  one.  .Accordingly  a  banquet  was  arranged 
for  l>iday  evening.  May  9,  and  two  Toronto  men,  Mr. 
C.  F.  Till  and  Mr.  Ci.  T.  Gayton,  were  there'  to  impart 
some  of  their  knowledge  and  experience;  also  a  rejjre- 
sentative  of  the  Contract  Record. 

All  the  Men  Cormected  with  Industry  Should  Join  In 

Mr.  \V.  j.  Ilickey  was  elected  chairman  of  the  even- 
ing, and  after  a  plenteous  rei)ast  had  put  everybody 


in  good  humor,  the  meeting  settled  down  to  the  more 
serious  business.  Mr.  Hickey  pointed  out  that  it  was 
their  object  to  l)ring  about  a  closer  co-operation  than 
had  existed  in  the  past  in  order  to  imjirove  conditons 
in  the  trade.  While  the  men  jiresent  were  building 
contractors,  he  saw  no  reason  why  the  suj)j)ly  and  the 
allied  trades  should  not  be  equally  interested,  and  if 
they  all  came  in  their  organization  would  be  more  ef- 
fective. If  it  was  good  for  one,  it  should  be  good  for 
all.  F.xchangcs  in  other  towns  had  been  waking  u]) 
and  the  Toronto  b'xchange,  in  ])articular,  seemed  more 
alive  at  the  present  time  than  it  had  been  in  many 
years.  The  chairman  theit  called  upon  Mr.  Till  to  give 
them  some  information  and  advice  as  to  how  they 
should  go  about  the  work  of  organization  in  Welland. 
Mr.  Till  i)ointed  out  that  the  first  step  was  the  nom- 
ination of  officers  and  the  drawing  up  of  by-laws  for  a 
constitution .  .\ll  the  points  in  connection  with  these 
by-laws,  however,  could  not  be  settled  in  two  or  three 
evenings,  and  would  have  to  be  dealt  with  as  they  came 
lip.  To  start  with,  it  would  be  necessary  to  decide  whe- 
ther it  would  be  wise  to  have  sections.  In  Toronto  a 
general  charter  had  been  taken  out  by  the  Exchange, 
and  it  was  governed  by  the  President,  Vice-president, 
Secretary,  and  one  representative  from  each  section. 
U])  until  recently  the  sections  had  been  taking  sep- 
arate action  on  labor  matters,  but  now  each  section  no- 
tified the  board  of  directors  to  take  action  and  it  seemed 
that  there  were  several  reasons  why  all  sections  should 
be  ke|)t  advised,  in  this  way.  of  the  arrangements  of 
any  individual  section.  As  to  the  term  "Section,"  in 
Toronto  they  were  trying  to  get  away  from  it  and  sub- 
stitute "Association"  as  a  more  suitable  and  better- 
sounding  name. 

Organization  Gives  the  Individual  a  Lever 

These  minor  points,  however,  Mr.  Till  pointed  out, 
were  aside  from  the  main  object  of  getting  together  for 
the  common  good.  He  cited  as  one  instance  of  how 
organization  benefited  the  individual,  the  matter  of  the 
Workmen's  Coninensation  .\ct.  Individual  members 
had  sought  for  changes  without  success,  and  it  was 
only  when  the  weight  of  the  Provincial  Association  was 
brought  to  bear  that  the  Board  sat  up  and  took  notice. 
One  provision  in  this  .Act  which  they  were  seeking  to 
have  eliminated  was  that  regarding  merit  rating.  A 
member  of  the  Toronto  .Association  had  suffered  con- 
siderable loss  through  no  fault  of  his  own,  on  account 
of  this  rating.  He  had  to  pay  $1,000  for  one  accident 
which  occurred  in  1917.    It  was  on  a  percentage  job. 
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for  which  he  had  received  his  final  cheque,  and  so  he 
had  no  redress. 

Another  matter  which  the  association  had  taken  up 
was  the  Mechanics'  Lien  Act.  They  had  made  some 
sugjjfestions  to  the  Government  in  regard  to  it,  and  the 
lumbermen  also  came  along-  with  a  suggested  amend- 
ment providing  for  a  hold-back  of  30  per  cent.  An- 
other proposal  of  the  lumbermen  was  that  if  an  owner 
let  a  contract  for  less  than  the  job  was  worth,  he  should 
be  made  responsible  for  whatever  the  contract  should 
have  been.  The  Government  had  not  taken  action,  but 
had  appointed  a  committee  to  undertake  the  remodel- 
ling of  the  entire  act,  as  at  the  present  time  it  is  a 
hashed-up  proposition,  and  in  the  meantime  the  inter- 
ested parties  are  to  get  together. 

The  More  You  Put  In  the  More  You  Get  Out 

Mr.  Till  said  he  was  sure  that  the  supjily  men  would 
be  interested  in  the  formation  of  the  Exchange,  and  he 
urged  that  they  should  not  be  afraid  of  making  the 
fees  high.  The  members  would  think  all  the  more  of 
it.  and  the  benefits  would  be  apparent  in  a  few  months. 
He  suggested  that  in  making  arrangements  with  the 
labor  unions,  they  should  make  them  from  Jan.  1  if  pos- 
sible, in  order  to  prevent  labor  difficulties  at  the  busy 
season  of  the  year.  Also  he  suggested  that  if  it  were 
decided  to  form  different  sections  of  the  Exchange,  they 
should  arrange  to  have  their  renresentatives  to  the  Ex- 
change executive  ap])ointed  before  the  annual  nieeting 
of  the  main  body. 

In  reply  to  a  quesiton  by  Mr.  W.  G;  Somerville,  as 
to  whether  it  would  be  advisable  to  invite  the  plumbers 
and  painters  to  join  in,  Mr.  Till  pointed  out  that  the 
Dominion  organizaton  was  being  organized  along  those 
lines  and  there  did  not  seem  to  be  any  objection  to  it. 

Ah  Opportunity  to  Standardize  Overhead 

Mr.  Hickey  thought  that  one  considerable  benefit  to 
be  derived  from  the  association  would  be  in  the  mat- 
ter of  overhead.  There  were  a  number  of  contractors 
who  did  not  figure  enougli  for  this  item,  and  no  doubt 
it  would  be  to  their  advantage  to  discuss  the  question 
and  arrive  at  some  estimate  as  to  what  percentage 
would  cover  it  fully. 

Mr.  Gayton  was  next  called  unon  to  speak.  He  ex- 
pressed his  great  oleasure  in  coming  down  to  Welland 
and  meeting  the  local  building  men.  He- had  been  in 
the  building  game  ever  since  he  could  remember  and 
he  felt  he  had  mixed  with  some  of  the  best  men  the 
country  could  offer. 

One  need  for  organization  was  to  provide  orotec- 
■tion,  so  that  they  would  not  have  to  accent  iniustices 
from  architects  or  any  one  else.  He  had  studied  or- 
ganization for  fifteen  years  and  believed  that  it  was 
necessary  if  they  were  to  make  their  lives  worth 
while.  "If  organization  is  good."  the  speaker  said, 
"and  we  all  admit  that  it  is.  remember  then  to  nut 
your  shouler  to  the  wheel,  because  we  are  un  against 
different  conditions  to-day  than  ever  before.  And  at 
the  same  time  we  must,  not  forget  that  the  workmen 
are  human,  just  as  ourselves.  You  all  know  that  there 
is  unrest,  and  there  is  a  feelins?-  that  must  be  remov- 
ed. You  can't  go  to  the  men  the  way  you  could  five 
years  aeo,  but  the  time  will  come  when,  through  or- 
ganization, we  will  be  able  to  hold  our  own. 

Get  Into  the  Spirit  of  the  Thing 

"One  important  noint  is  to  create  a  good  siiirit 
among  each  other.  The  better  vou  become  acquaint- 
ed, the  more  effective  the  organization   will  be.    We 


have  found  this  out  during  the  past  twelve  months 
in  Toronto,  and  we  have  been  able  to  get  together 
and  talk  about  our  difficulties  in  a  way  that  helped 
everybody.  When  you  meet  in  that  way  you  get  each 
other's  confidence  and  you  get  to  that  point  where 
you  can  trust  each  other. 

"It  doesn't  do  any  good  to  pick  flaws  in  our  bus- 
iness. The  higher  we  can  hold  ourselves  up,  the  bet- 
ter it  will  be  for  us.  We  have  probably  more  to  put 
up  with  than  the  men  in  any  other  business,  but 
having  got  into  the  building  game,  we  are  enthused 
over  it,  and  we  like  it.  And  there's  no  use  in  grumbl- 
ing about  conditions  if  we  don't  go  ahead  and  try  to 
remedy  them.  Let  us  forget  yesterday  and  live,  for 
the  future.  The  thing  that  would  do  three  or  four 
years  ago  won't  do  to-day."  ' 

Mr.  Somerville  asked  whether  in  Toronto  the  un- 
ions and  the  Builders'  Exchange  met  and  consulted 
each  other.  Mr.  Gayton  replied.  "Yes,  about  every 
three  months." 

Mr.  Dilworth  said  that  last  year  the  carpenters' 
rate  was  55  cents,  but  work  had  hardly  opened  up  in 
May  when  they  wouldn't  work  for  less  than  60  cents. 

In  reply  to  a  question  from  Mr.  J-  C  Diffin  as  to 
what  remedy  there  was  when  the  manufacturers 
would  pay  more  than  the  union  rates,  Mr.  Gayton 
said  that  the  union  should  control  that  condition. 

Mr.  Till  pointed  out  that  the  Ross  Masons'  Asso- 
ciation of  the  United  States  and  Canada  was  working 
out  a  standard  agreement. 

There  was  some  discussion  on  the  question  of  over- 
head, and  it  seemed  to  be  the  general  opinion  that  it 
was  through  not  making  sufficient  provision  for  this 
item  that  contractors  most  often  lost  money.  Mr. 
Hickey  believe  it  would  be  well  for  them  to  agree 
among  themselves  upon  a  fixed  overhead,  and  Mr. 
Jas.  Hannell  pointed  out  that  if  a  contractor  did  his 
own  office  work,  there  should  be  some  basis  of  re- 
muneration. It  was  suggested  by  Mr.  J.  C.  Diffin 
that  the  overhead  exi:)enses  should  be  figured  at  the 
end  of  the  year  and  the  percentage  ascertained  on  the 
actual  arnount  of  btisiness  done,  in  this  way  fixing  a 
percentage  to  be  added  for  overhpad  on  all  work. 

The  Workmen's  Com])ensation  Act  was  also  dis- 
cussed, and  the  remarks  indicated  that  the  merit 
rating  clause  did  not  work  well  in  the  case  of  the  con- 
tractors. 

Coming  again  -to  the  question  of  organization,  the 
chairman  asked  the  meeting  how  many  were  in  fav- 
or of  forming  a  Builders'  Exchange  in  the  city  of 
Welland.  All  were  in  favor  of  this  action.  Nomina- 
tions for  the  officers  were  then  oj^ened.  On  motion  of 
Mr.  Diffin,  seconded  by  Mr.  Somerville,  Mr.  Hickey 
was  elected  President.  Mr.  Diffin  was  elected  vice- 
president.  Mr.  F.  S.  Dilworth  was  nominated  for 
secretary  by  Mr.  Hannell,  seconded  by  Mr.  Barrett, 
and  was  elected.  On  the  nomination  of  Mr.  Somer- 
ville, seconded  by  Mr.  White,  Mr.  Mitchell  was  elect- 
ed treasurer. 

The  meeting  closed  with  a  vote  of  thanks  to,  the 
Toronto  men  who  come  to  Welland  to  assist  in  start- 
ing the  organization.  The  following  is  the  list  of 
building  contractors  who  attended  the  meeting:  W. 
I.  Hickey,  J.  C.  Diffin,  E.  Barrett,  Horace  Gray,  Wm. 
Mitchell^  Leslie  Smith,  Alfred  Pettit,  Chas.  '  White, 
W.  G.  Somerville,' Tames  Hannell  and  F.  S.  Dilworth- 

It  was  decided  to  hold  another  meeting  on  the 
evening  of  May  13,  when  the  other  branches  of  the 
trade  would  be  invited  to  attend  and  directors  elected. 
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Bridge  Raised  Thirteen  Feet  by  Jacking 

Four-Track,  Double-Deck  Steel  Bridge  and  Approaches  Elevated 
to    Provide    Extra    Clearance   Without    Interruption    of    Traffic 


ONI'I  of  the  most  original  engineering  accom- 
plishments ever  carried  to  successful  comple- 
tion is  the  lifting  of  about  7,800  tons  of  steel 
bridge  truss  spans  and  7,130  tons  of  approach 
viaducts  a  maximum  distance  of  13]/^  ft.  with  abso- 
lutely no  interruption  of  the  heaviest  railroad  traffic. 
On  March  2i,  1917,  the  U.S.  War  Dept.  ordered  that 
the  Pittsburgh,  Voxi  Wayne  &  Chicago  Railroad  bridge 
over  the  Alleghany  River  at  Pittsburgh,  Penn.,  con- 
sisting of  five  main  river  spans  of  four-truss,  double- 
deck  tyi)e  and  their  ai'jjiroaches.  be  raised  from  a  clear- 
ance line  at  V\.  7,S(S  to  a  revised  line  at  Rl.  750.6,  and 
fixed  the  time  limit  for  com])letion  at  one  year  from 
date.  It  was  reciuired  that  tiie  lifting  operation  should 
be  carried  out  between  trains  and  |)roceed  consecu- 
tively from  pier  to  pier  to  prevent  excessive  grades. 


pier   were   being   kept   at    the    same    level    during   the 
raising  operation. 

After  the  completion  of  the  raising,  March  15,  1918, 
much  other  work  had  to  be  done  on  the  bridges,  such 
as  the  replacing  of  corroded  angles  in  the  upper  level 
struts  of  the  bracing  and  the  placing  of  cast-iron  i)ro- 
tection  i)lates  alxjve  the  lower-level  tracks,  and  the  in- 
troduction of  diagonal  longitudinal  bracing  in  the  ap- 
proach viaducts  on  both  ends  of  the  bridge. 

General  Requirements 

The  Government  order  required  a  clear  height  12.6 
ft.  greater  than  that  furnished  by  the  original  struc- 
ture. This  involved  the  raising  of  the  grade  of  the 
lower-level  tracks  at  the  ends  of  the  longest  span  a 
di-tance  of   12.47   ft.   and   13.44   ft.,   respectively,    the 


\ 


Progress   view   and    final    appearance   of    Allegheny    River   bridge    raised    13  feet    to    provide    greater    under   clearance. 


All  the  truss  spans  on  any  one  ])ier  were  raised  sim- 
ultaneously by  the  use  of  hydraulic  jacks  of  100-,  200- 
or  500-ton  capacity.  The  actual  operations  of  lifting 
these  spans,  which  were  designed  for  six  tracks  and 
are  the  heaviest  for  their  length  in  the  country,  were 
carried  out  in  less  than  five  months. 

A  very  complete  description  of  this  jiiece  of  work 
appears  in  Engineering  News-Record.  From  this  ar- 
ticle the  following  notes  are  made: 

Restricted  space  and  side-clearance  limitations  com- 
plicated the  problem  of  placing  new  steel  grillages  on 
the  main  piers  and  providing  support  for  the  jacking 
girders.  I-'urthermore,  the  approach  girder  s])ans  and 
steel  bents  also  had  to  be  raised  and  the  piers 
supporting  these  bents  rebuilt  l)y  the  addition  of  pre- 
cast concrete  blocks.  In  the  Pittsburgh  approach, 
where  the  side  clearances  were  limited,  spliced  column 
extensions  were  added  to  the  base  of  the  steel  column 
to  give  the  necessary  height.  A  simple  device  was  in- 
stalled to  indicate  whether  the  various  spans  at  one 


latter  being  the  maximum  lift  required  in  the  struc- 
ture. The  various  lifts  at  the  end  and  intermediate 
])iers  are  given  in  the  accom])anying  table,  which  also 
indicates  the  jacking  loads  at  the  piers,  the  length  of 
spans  and  the  dead  weight  of  the  spans. 

The  total  length  raised  was  3,283  ft.,  which  was 
divided  into  five  operations,  as. follows:  (1)  Five  main 
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river  spans  supported  Ijy  six  piers,  total  length  9H7  ft. ; 
each  span  is  composed  of  four  trusses  of  double-deck 
of  pin-connected  type  on  a  skew,  designed  for  three 
tracks  on  each  deck,  although  only  two  tracks  on  each 
deck  have  been  placed;  (2)  Pittsburgh  approach  via- 
duct of  25  half-through  plate-girder  spans  supported 
on  steel  column  bents,  the  total  length  being  823  ft., 
weight,  4,000  tons;  (3)  The  Duque.sne  Way  viaduct, 
24  spans  of  which  were  raised,  covering  a  total  length 
of  1,230  ft.  weight  2,350  tons.  This  is  a  double-track- 
deck  plate-girder  viaduct  supported  on  steel  columns ; 
(4)  Alleghany  approach  viaduct,  composed  of  five  half- 
through  plate-girder  spans,  double  track,  on  steel  col- 
umns, length  177  ft.,  weight,  800  tons;  and   (5)   Penn 


Typical  Oir^&ide  Column 


Jn&icte  Column 


^Pf^/6'x^'^  J       Column  Column      \!A?/e'i(f'       lPU6"x^"^ 

Two    types    of    details    of    typical    splices    for    column    extension 


.\venue  bridge,  which  is  a  three-span  half-through 
piate-girder  bridge  60  ft.  long,  with  steel  columns  at 
intermediate  points. 

Traffic  Not  Interfered  With 

Jn  planning  the  operation  non-interference  with 
traffic  was  the  most  important  point  to  be  considered, 
so  that  all  lifting  equipment  had  to  be  designed  to  in- 
sure the  most  rapid  lifting  operations  possible.  No 
attemjjt  was  made  to  lift  any  ]5art  of  the  superstruc- 
;ture  under  live  load.  All  of  the  superstructure  resting 
upon  any  given  pier  had  to  be  lifted  at  the  same  time 
and  kept  level  during  the  oi)eration,  the  distance  lifted 
being  limited  by  the  fact  that  no  grade  exceeding  1 
per  cent  was  to  be  permitted  during  the  progress  of 
the  work.  In  order  to  prevent  undue  strain  of  the 
riveted  connections  in  the  viaduct  approaches,  it  was 
l)lanned  to  raise  the  girders  in  consecutive  sections 
of  three  spans,  each  lift  to  be  limited  to  two  or  three 
inches. 

As  the  interval  between  trains  was  seldom  more 
than  15  minutes,  a  complete  telephone  system  con- 
necting the  train  dispatcher's  office  with  those  ])oints 
in  the  field  where  the  work  was  being  carried  on  was 
installed.  An  elaborate  chart  was  prepared  to  show 
when  the  track  was  required,  how  long,  and  when  it 
would  be  released.  During  the  work  it  was  found  ne- 
cessary to  allow  1.5  per  cent,  grade  at  various  stages, 
and  the  final  maximum  grade  is  1.28  per  cent,  on  the 
Pittsburg  approach.  The  grade  of  the  upper-level 
tracks  was  modified  so  that  they  were  not  lifted  the 
same  amount  as  the  lower-level  tracks,  the  dififereni.-e 


being  made  up  in  depth  of  ties,  some  ties  as  deep  as 
20  in.  being  required. 

History  of  the  Operations 

The  work  was  let  on  a  percentage  basis,  and  as 
many  new  requirements  were  discovered  the  added 
work  extended  the  time  of' the  final  completion  of  the 
contract  nearly  one  year  longer  than  that  required  to 
raise  the  bridge  to  its  new  level.  Preliminary  work 
on  the  approaches  was  started  June  7,  1917,  and  all 
extra  work  on  the  main  spans  and  approaches  was  com- 
pleted March  15,  1919.  The  lifting  of  the  main  spans 
and  the  Alleghany  approaches  began  October  30,  1917, 
and  the  last  lift  was  completed  March  23.  The  aver- 
age lift  on  the  main  piers  was  3  in.  at  first,  increasing 
to  about  6  in.  per  day,  the  maximum,  accomplished 
February  25,  1919,  being  one  foot  three  inches. 

Work  on  the  Pittsburgh  approach  began  Aug.  11, 
1917,  and  was  finished  March  11,  1918,  the  work  being 
carried  on  simultaneously  throughout  the  structure 
with  a  force  that  averaged  about  75  men.  The  addition 
of  s])lice  material  and  reinforcement  for  corroded  struts 
and  floor-beams,  the  installation  of  new  longitudinal 
bracing,  and  other  additional  work,  kept  the  contractor 
on  the  work  for  another  year. 

Approach  Columns  Raised 

The  first  work  was  the  enlargement  of  the  concrete 
])iers  supporting  the  columns  of  the  approach  bents 
to  give  sufficient  width  to  support  the  jacks.  Built-U]) 
steel  brackets  were  bolted  on  two  sides  of  the  col- 
umns to  support  the  dead  weight.  Beneath  these  the 
jacks  were  placed,  the  capacity  of  these  jacks  varying 
from  40  to  80  tons.  For  the  heavier  brackets  eight 
1 '4-i"-  bolts  were  used  at  the  lower  end  to  take  the 
tension,  and  wood  blocks  were  inserted  between  the 
column  angles  at  the  top  to  take  the  compression. 

The  first  operation  was  the  placing  of  wood  blocks 
for  supporting  the  jacks,  or,  in  case  the  precast  blocks 
were  finished,  outside  units  were  used  under 
the      jacks.       The      jacking     up      proceeded      in      2- 


sef  before 
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^  Section   A-A 

Special    longitudinal    bracing    anchorage    at   abutment. 


blocking      under 


inch  increments,  using  timber 
the  column  bases  until  the  structure  had  been 
raised  about  2  ft.,  when  the  centre  precast  block  under 
the  column  base  was  inserted.  The  second  tier  of  these 
blocks  consisted  of  five  units,  the  outside  oblong  blocks 
running  in  the  opposite  direction  to  those  of  the  first 
tier.  In  placing  this  second  tier,  the  first  units  j)laced 
were  those  under  the  jacks,  the  latter  then  being  used 
to  raise  the  columns  by  means  of  brackets  in  3-in.  lifts, 
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usiiifT  timber  hlockinjf  until  the  column  was  hijijh 
enough  for  the  insertion  of  the  centre  section  under 
the  column  hase.  The  outside  sections  could  then  be 
placed  and  the  work  proceed  in  similar  order,  tier  by 
tier. 

Extensions  to  Columris 

C^n  account  of  insufficient  lateral  clearance  for  trains 
on  the  track  under  the  viaduct,  the  concrete  blocks  on 
the  Pittsburgh  approach  were  brought  up  only  to  the 
level  of  the  new  ground  line.  The  additional  height 
necessary  was  provided  by  steel  column  extensions 
spliced  to  the  old  columns,  as  indicated  on  one  of  the 
drawings  herewith  showing  the  two  general  types — 
the  inside  column  with  central  dia])hragm,  and  an  out- 
side column  of  four  angles  and  two  web  ])lates  only, 
using  new  centre  diai)hragms  at  the  splices.  In  placing 
the  new  extension,  the  dead  weight  and  the  live  load 
were  supported  by  timber  struts  from  the  ground  to 


were  used,  thus  decreasing  the  number  of  ])oints  of  con 
nection  between  the  new  diagonals  and  the  column-. 

Jacking  Up  Main  Trusses 

The  eight  truss  bearings  at  each  intermediate  pier 
were  lifted  at  the  same  time,  keeping  all  trusses  at  the 
same  elevation  in  order  to  jjrevent  undue  strain  on  the 
rigidly  connected  floor-beams  and  portal  bracing.  The 
sceme  finally  adojited  to  allow  rapid  and  continuous 
jacking  ojjerations  is  indicated  by  the  diagram  here- 
with. The  problem  was  to  design  the  jacking  girders 
and  steel  grillage  units  to  avoid  interference  and  to 
keep  outside  of  the  train-clearance  line.  New  steel 
brackets  were  bolted  to  the  vertical  end  posts  of  the 
main  trusses,  below  which  the  .^00-ton  hydraulic  jacks 
could  be  placed  u])on  jacking  girders.  These  girders 
were  carried  by  jacking  columns  built  uj)  of  I-beam- 
and  placed  in  openings  left  in  the  grillage  units. 

It  was  first  necessary  to  raise  the  railroad  track  <-■ 
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End  Elevo+ioo  Pier  Z 
Jacking    girders    and    columns    with    I-beam    grillages  Satisfy    clearance    requirements — pier    No.    2. 


the  girders,  one  on  each  side  of  the  column,  each  com- 
posed of  three  12  x  12-in.  timbers  resting  on  timber 
cribbing  drift-bolted  to  fit.  After  thus  supporting  the 
superstructure,  the  old  column  bases  were  removed  by 
cutting  out  the  rivets,  new  holes  were  drilled,  the  col- 
umn extensions  were  inserted,  and  the  splice  material 
v.as  added. 

As  the  original  structure  was  constructed  with  a 
level  grade,  the  introduction  of  the  grades  on  the  ap- 
nroaches  made  it  necessary  to  add  new  longitudinal 
bracing  between  columns  in  certain  bays.  On  the 
Pittsburgh  approach  this  bracing  was  introduced  in 
five  bays  at  various  parts  of  the  structure,  always  be- 
ing placed  in  a  fixed  span.  Double  diagonals  were  used 
in  all  cases  except  in  the  end  bay,  where  a  special 
detail  was  necessary  to  connect  to  the  abutment  be- 
cause of  the  presence  of  an  electric-wire  conduit  run- 
ning along  the  abutment.  Details  of  this  concrete-cov- 
cicd  .steel  beam  construction  to  span  the  conduit  and 
connect  to  the  abutment  are  indicated  in  one  of  the 
accompanying  drawings.  In  the  other  approaches, 
single  diagonals  with  a  subdiagonal  and  vertical  at  the 
centre  to  shorten  the  unsupported  length  of  the  strut 


iji.  to  increase  the  clearance.  'Jhe  ends  of  the  old  I 
beam  grillages  were  burned  ofT  in  order  to  allow  the 
outside  units  of  I-beams  filled  with  concrete  to  be 
placed.  These  outside  units,  which  had  to  carry  the 
comj^lete  dead  load  on  the  jacks,  were  built  up  of  I- 
beams  bolted  together  before  the  concrete  filling  was 
])]aced. 

The  posts  and  jacking  girders  were  then  erected 
and  the  old  truss  grillages  were  bolted  to  the  shoes, 
and  jacking  proceeded,  using  3-in.  timber  blocking  un- 
der the  old  grillages  until  the  trusses  w^ere  high  enough 
for  the  insertion  of  the  central  unit  of  the  first  tier  of 
new  grillage.  As  the  500-ton  jacks  only  had  an  8-in. 
stroke,  the  clearance  between  the  jacking  girders  and 
the  truss  shoes  only  permitted  an  8-in.  raise,  and  it 
was  necessary  to  raise  these  jacking  girders  every 
time  the  bridge  was  rai.sed  8  in.  The  dead  load  of  the 
jacks,  jacking  girders  and  supports  was  about  six  tons, 
hence  a  set  of  auxiliary  jacks  was  installed  to  raise 
the  jacking  girders  by  brackets,  as  indicated  on  the 
sketch,  to  allow  rail  grillages  to  be  slij)ped  under  the 
jacking  columns.  These  rail  grillages  were  later  re- 
placed by  I-beam  stools.    All  of  these  operations,  of 
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course,  had  to  be  carried  on  simultaneously  at  each  of 
the  four  truss  points  on  a  given  pier.  After  the  opera- 
tions had  become  familar,  it  was  possible  to  carry 
through  one  complete  cycle  for  a  4-in.  r^ise  and  place 
the  3-in.  plank  in  four  minutes. 

Special  Device  Insured  the  Constant  Level 

A  simple  hydraulic  device  was  designed,  on  the 
])rinciple  of  water  seeking  its  own  level,  to  indicate 
when  the  truss  bearings  were  not  at  the  same  rela- 
tive elevation  during  the  operation  of  lifting.  A  ^-in. 
])ipe  was  placed  below  the  floor  of  the  span,  and  risers 
with  glass  indicator  tubes  were  placed  at  each  truss. 
Water  with  coloring  matter  was  inserted,  and  the  level 
indicated  by  placing  a  rubber  band  around  the  glass 
tube  at  the  beginning  of  the  lift. 

All  that  the  men  who  were  operating  the  inlet 
valves  of  the  hydraulic  jacks  had  to  do  was  to  watch 
carefully  to  see  that  the  water  in  the  glass  tube  was 
kept  constantly  at  the  level  shown  by  the  rubber-band 
indicator.  After  some  practice  this  could  be  success- 
fully accomplished  wth  less  than  j-^-in.  variation. 

The  hydraulic  jacks  were  o])erated   from  a  single 
steam  pump  placed  on  a  platform  carried  by  cantilever 
supports  on  the  north  side  of  span   No.  2.  The  main 
line    of     lyi-in.    pipe    extended    the     full    length    of 
the    fixe  bridge    spans    and    connected    to    1-in  pipes 
running   parallel    to    each    pier,    to    which  cop])er  pipe 
was  attached  and  connected  through  the  supply  valve 
with  each  jack  on  the  varit)us  piers.  These  vahes  were 
operated  by  capstans  above  the   floor  of  the  bridge. 
,  Stop  valves  were  placed  on  each  side  of  the  connection 
ibetween  the  pump  and  the  longitudinal   1^-in.   pipe, 
lalso  just  beyond  each  pier,  in  order  to  govern  the  flow 
)f  the  water  to  any  set  of  jacks  on  any  pier  desired, 
discharge  \alve  was  also  placed  at  the  connection 
ior  the  cojjper  su])ply  pipe  for  each  set  of  jacks,  allow- 
ing the  mi.xture  of  water  and  .^0  per  cent,  alcohol  used 
iin  the  winter  to  be  saved  by  catching  it  in  buckets  and 
returning  to  the  pump. 

Placing  Steel  Grillages 

Timber  platforms  were  hung  from  the  trusses  on 
leach  side  of  the  main  piers  at  a  level  just  high  enough 
to  allow  the  steel  grillages  to  be  rolled  into  ])lace  on 
pipe  rollers.  Platforms  on  both  sides  of  the  pier  were 
required  because  grillage  units  of  alternate  tiers  had 
to  be  made  double,  each  half  being  placed  from  ojipo- 
ite  sides  of  the  pier  to  allow  space  for  the  jacking  col- 
mns.  In  order  to  avoid  delay  in  obtaining  material 
t  was  found  necessary  to  use  I-beams  for  these  grill- 
ages from  whatever  source  was  available.  For  ex- 
ample, 15-in.  I-beams  from  the  old  Louisville  bridge 
were  obtaned  and  many  other  beams  were  furnished 
by  the  railroad.  The  height  of  the  last  tier  was  fixed 
by  the  required  total  lift  at  the  given  pier.  These  grill- 
^age  units  were  fabricated  at  the  site,  using  as  cover 
plates  the  old  Quebec  bridge  hangers  which  had  been 
utilized  in  lifting  the  suspended  span.  These  were  1% 
in.  thick  for  those  from  the  old  span  which  was  lost 
in  the  river,  and  1>4  in.  thick  for  the  hangers  last  used. 

The  mortar  beds  between  the  grillage  tiers  made 
up  about  454  in.  of  the  varying  difference  between  the 
net  height  of  the  steel  and  the  height  of  the  concrete 
encasement  forming  new  caps  for  the  piers.  The  con- 
crete encasement  was  carried  up  to  the  top  of  the  sev- 
enth tier;  the  concrete  was  placed  by  first  filling  the 
I-beam  grillages  with  1 :3  :6  gravel  concrete,  then  plac- 
ing the  heart,  lOj^  ft.  wide  between  the  grillages,  of 
the  same  mix.    The  outside  width  of  13  ft.  was  then 


made  up  by  1  :2:4  mix,  using  gravel  screened  to  ■)4  in. 
and  working  the  mortar  against  the  forms  so  that  no 
stone  would  show  after  the  base  was  rubbed. 

Vetrical  joints  were  made  to  prevent  the  develop- 
ment of  cracks  in  the  concrete  at  the  corner  of  the 
steel  grillages  where  it  joined  the  large  mass  of  heart 
concrete,  by  using  a  steel  plate  nailed  to  the  forms  in 
a  narrow  V  shape,  this  plate  being  removed  with  the 
forms  and  the  opening  pointed  up  after  the  concrete 
had  set.  The  horizontal  construction  joints  were  made 
at  any  coursing  joint,  the  latter  being  formed  by  tri- 
angular nailing  strips  spaced  about  2  ft.  6j/l  in.  apart 
vertically.  The  care  used  in  the  location  of  the  con- 
struction joints  has  resulted  in  the  fact  that  no  crack 
whatever  has  appeared,  although  several  months  have 
elapsed  since  the  work  was  completed. 

Repairing  Corroded  Struts  and  Floor-Beams 

The  locomotive  gases  and  blast  were  found  to  have 
caused  very  severe  loss  in  section  of  the  transverse 
struts  and  floor-beams  on  the  upper  level  above  the 
floor  tracks.  It  was  therefore  found  necessary  to  re- 
place the  4  x  4-in.  angles  of  the  struts  by  splicing  in 
new  sections  in  both  flanges,  usually  3  to  4  ft.  long, 
and  spliced  by  3'/)  x  Zyi  x  7/16-in.  angles.  In  some 
cases  plates  10)^  x  ^  in.,  about  S  ft.  long,  were  riveted 
to  the  lower  strut  angles.  Cast-iron  protection  plates 
to  prevent  future  corrosion  were  bolted  to  the  bottom 
of  these  struts  in  the  upper  deck  throughout  the  length 
of  the  bridge.  The  crowded  floor-beams  were  rebuilt 
by  adding  web  ])lates  to  l)oth  sides  of  the  old  webs  and 
reinforcing  the  lower  flange  angles'. 

The  estimate  of  the  cost  (made  April,  1917)  was 
$.^00,000,  but  owing  to  the  increase  in  the  costs  of  all 
kinds  of  labor  and  material  during  the  progress  of  the 
work,  and  loss  in  efficiency  due  to  the  unusually  severe 
cold  of  the  winter  of  1917-18,  the  final  cost  was  frcmi. 
$7.=>0,000  to  $800,000.  The  exact  cost  is  not  known,  as 
accounts  are  not  vet  closed. 


Professor  Charles  S.  Slichter  of  Maison,  Wis.,  re- 
cently sent  a  letter  to  Judge  H.  A.  Robson,  congratu- 
lating the  City  of  Winnipeg  on  its  new  Shoal  Lake 
water  supply.  Professor  Slichter  was  the  man  who 
first  officially  recommended  this  source  of  sup])ly  to 
Judge  Robson  in  a  report  prepared  in  1912.  Judge 
Robson.  at  that  time,  was  Public  Utilities  Commis- 
sioner. In  this  letter  Prof.  Slichter  claims  that  Winni- 
I)eg  has  as  magnificent  a  sujjply  of  water  as  any  city 
on  this  continent  or  abroad.  He  lauds  the  softness  and 
purity  of  the  supply  and  questions  the  rumors  that  the 
water  is  unsanitary.  Winni]5eg's  new  water  is  claim- 
ed, in  this  letter,  to  be  free  from  contamination  and 
of  such  quality  as  to  appreciably  reduce  many  diseases 
attributed  to  unsanitary  supplies.  It  is  Professor  Slich- 
ter's  opinion  that  mechanical  filtration  will  not  have 
to  be  resorted  to,  careful  watching  of  the  strainers  and 
a  little  care  at  the  reservoir  being  all  that  is  neces- 
sary. 


The  Chicago  Bridge  &  Iron  Company  has  changed 
its  sales  office  address  from  1305  West  105th  Street, 
Chicago,  to  2104  Old  Colony  Bldg.  The  general  sales 
office  has  been  removed  from  the  works  and  is  novv" 
situated  in  the  Old  Colony  Bldg. 


The  Montreal  Civic  Administration  have  adopted 
a  new  schedule  of  minimum  rates  to  be  paid  by  con- 
tractors doing  work  for  the  city. 
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The  Use  of  Cinder  Concrete 
in  Structural  Work 


By  Harry  Gardner 


PRCKjKRSS  in  any  branch  of  engineering  is 
the  result  often  of  practice  rather  than  of 
theoretical  «xperimentation.  Purely  theoreti- 
tical  considerations  may  indicate  the  fact 
that  certain  ])rojects  are  feasible,  are  even  eco- 
nomical ;  but,  until  ])ractical  proofs  of  such  feasi- 
bility or  economy  are  demonstrated,  the  projects  often 
are  postponed  or  are  entirely  dismissed  from  consider- 
ation. These  remarks  are  not  intended  to  detract  in 
any  respect  from  the  value  of  purely  theoretical  deduc- 
tions. Theory  was  never  a  more  potent  factor  in  the 
matter  of  progress  than  it  is  at  the  present,  was  never 
more  thoroughly  respected  than  it  is  at  present.  The 
fact  remains,  however,  that,  until  practical  con.sidera- 
tions  prove  that  a  venture  is  feasible,  theoretical  con- 
siderations are  not  likely  to  be  accepted  as  a  ba.sis  for 
private  venturing. 

The  matter  of  the  feasibility  of  cinder  concrete  is 
a  case  in  point. 

Cinder  Concrete  Desirable  in  Certain  Instances. 

Tests  have  indicated  for  many  years  that  certain 
characteristics  of  cinder  make  it  desirable  as  a  build- 
ing material  for  certain  classes  of  structure.  Its  use, 
however,  in  other  than  sidewalk  construction  has  been 
restricted.  Because  custom  has  decreed  stone  or  gra- 
vel as  an  aggregate  in  concrete  to  be  used  in  structur- 
al work,  builders  specify  usually  stone  or  gravel  for 
that  kind  of  work.  They  make  their  specifications  for 
stone  or  gravel,  notwithstanding  the  fact  that  cinders 
might  serve  the  purpose  of  aggregate  with  greater 
advantage  than  stone  or  gravel  might  serve  it.  They 
are  not  to  be  censured  for  their  choice  of  aggregate, 
since  experience  has  proved  the  fact  that  stone  and 
gravel  are  desirable  material  to  use  as  aggregate — that 
they  produce  concrete  that  is  safe.  Theoretical  and 
practical  considerations  indicate  the  fact,  however,  that 
they  might  specify  cinders  safely  and  economically  in- 
stead of  stone  or  gravel  for  the  concrete  of  certain 
kinds  of  structural  work,  notably  for  concrete  work 
in  steel  skeleton  buildings. 

The  indiscriminate  selection  of  any  particular  kind 
of  aggregate  for  concrete  for  all  purposes,  not  only  is 
famous,  but  even  is  to  be  deprecated.  Aggregate,  like 
all  other  structural  material,  should  be  selected  with  a 
view  to  suitability.  Stone  should  not  be  selected,  gen- 
erally, for  aggregate  in  localities  in  which  suitable  gra- 
vel is  plentiful,  nor  should  gravel  be  selected  in  locali- 
ties in  which  .suitable  stone  is  plentiful.  Similarly, 
neither  stone  nor  gravel  should  be  selected  in  locali- 
ties in  which  suitable  cinders  are  plentiful  unless,  for 
some  reason,  the  selection  of  cinders  is  considered  to 
be  ino])i)ortune.  In  any  case  in  which  an  aggregate  is 
selected,  suitability  of  the  aggregate  for  the  purpose 
for  which  the  concrete  is  to  be  used  should  govern  the 
selection. 

Safety  and  Cost  Govern  Type  of  Aggregate 

Many  factors  must  be  considered  in  determining 
the  suitabilty  of  aggregate.  Of  these  factors,  safety 
and  cost  are  i)erhaps  the  most  important.  The  safety 
of  a  structure  in  which  concrete  is  to  be  incorporated 
should  be  guaranteed  irrespective  of  other  considera- 
tions.  Cost  should  be  considered  only  after  the  safety 


factor  has  been  disposed  of  satisfactorily.  alth<jugh  the 
matter  of  economy  is  becoming  more  and  more  im- 
j)ortant.  Sjnce  millions  of  tons  of  cinders  are  wasted 
annually,  their  utilization  as  aggregate  is  a  matter  of 
im|)ortance  in  the  way  of  conservation.  Moreover,  the 
cost  of  stone  and  gravel   is  increasing  rapidly. 

The  fact  that  cinder  aggregate  will  jiroduce  con- 
crete that  is  not  only  inexjiensive,  but  it  also  adequate- 
ly safe  for  many  classes  of  structures,  seems  n(jt  to  be 
comprehended  by  many  builders.  The  old  idea  to  the 
effect  that  cinder  concrete  is  unsafe,  because  it  is 
weaker  than  stone  or  gravel  concrete,  and  that  the 
sulphur  and  other  products  of  combustion  in  cinder 
concrete  initiate  corrosion  of  the  reinforcing  material 
still  persists,  although  there  is  an  abundance  of  data 
to  refute  the  idea.  The  fact  that  steel  embedded  :n 
cinder  concrete  containing  considerable  sul])hur  does 
not  corrode  if  the  concrete  is  properly  proportioned 
and  mixed  has  been  proven.  There  may  be,  there 
probably  are,  instances  in  which  unusual  strength  re- 
f|uirements,  abundance  of  stone  or  gravel,  absence  of 
cinders,  or  some  other  factor  will  make  the  use  of 
cinders  for  aggregate  inadvisable.  There  are,  on  the 
other  hand,  many  instances  in  which  all  factors, 
strength,  cost,  kind  of  construction,  weight,  etc.,  make 
the  use  of  cinders  advisable.  The  advantages  and  dis- 
advantages of  the  different  kinds  of  aggregate  should 
be  balanced  against  one  another  before  a  choice  of 
aggregate  is  made. 

Cinder  Concrete  Widely  Applied 
Several  instances  in  which  the  use  of  cinder  con- 
crete has  been  ado])ted  recently  with  successful  re- 
sults may  be  cited.  These  instances  include  examples 
of  mass,  or  gravity,  .structures,  reinforced  structures, 
and  stucco  work.  Some  recent  examples  of  the  use  of 
reinforced  cinder  concrete  in  structural  work  are  re- 
presented by  the  F.dison  Storage  Mattery,  3-storey 
building  situated  at  247  West  3.^th.  and  by  the  Baker- 
\N'illiams.  10-storey  building  situated  at  Leroy  and 
Greenwich  streets,  Xew  York.  . 

The  feature  of  these  structures  is  that  the  reinforc- 
ed floors  are  of  cinder  concrete.  The  floor  panels 
of  the  Edison  building,  which  are  22  by  28  ft.  wide 
by  10  in.  thick,  are  designed  to  support  1.^0  11).  ])er 
sq.  ft.  of  floor  area.  The  panels  of  the  liaker-W'il- 
liams  building,  which  are  10  by  21  ft.  wide  by  8  in. 
thick,  are  designed  to  support  400  lb.  per  sq.  ft.  on 
the  fir.st  floor,  and  2,S0  lb.  per  .sq.  ft.  on  the  upper 
floors.  The  floors  in  both  buildings  are  reinforced 
by  Clinton  electrically-welded,  wire  cloth,  and  the 
Chew  system  of  electrically-welded,  octagonal  steel 
mattresses.  Both  buildings  are  of  skeleton  steel  con- 
struction, a  type  of  construction  to  which  reinforced 
cinder  concrete  floors  are  admirably  adaj)table. 

Cinder  concrete  in  Switzerland  is  used  in  reinforc- 
ed work  generally  by  some  engineers.  A  particular 
instance  is  that  represented  by  a  concern  which  spe- 
cializes in  reinforced  cinder  concrete  beam  work.  .'Ml 
beams  cast  by  that  concern  are  subjected  to  loading 
tests  before  they  are  incor])orated  in  buildings,  al- 
though very  few  rejections  of  unsatisfactory  speci- 
mens have  occurred.  The  use  of  reinforced  cinder  con- 
crete in  that  country  is  proving  to  be  entirely  satis- 
factory, according  to  the  observations  of  ."Mbert  Ol- 
iver, of  Xew  York,  who  has  investigated  the  matter. 

Experience  Proves  Its  Feasibility 
That  the  use  of  cinder  concrete  in  structural  and 
stucco  work   will   become   more  general   than  it  has 
been    heretofore   is    to   be   expected,   since    experience 
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as  well  as  theory  indicate  that  its  use  in  such  work  is 
entirely  feasible  and  economical. 

The  ar<j;ument  that  cinder  concrete  is  too  weak 
tor  structural  work  or  that  it  corrodes  reinforcing 
material  is  rebutted  by  the  facts  that  it  is  being  used 
at  present  in  structural  work  with  entire  satisfaction, 
and  that  steel  bars  which  have  been  removed  from 
cinder  concrete  beams  after  several  years'  embedment 
have  not  been  corroded  in  any  respect. 

In  addition  to  the  foregoing  cinder  concrete  is  light. 
The  weight  factor  is  important  since  it  minimizes  the 
floor  loads  to  be  accommodated  in  structural  work, 
and  it  prevents  excessive  weight  of  structures  receiv- 
ing ])laster  coats  and  stucco.  The  use  of  cinders  in 
plaster  and  stucco  coats  is  advisable  in  many  instan- 
ces, because  the  cinders,  are  not  as  heavy  as  other 
kinds  of  aggregate,  and  because  plaster  and  stucco  are 
not  intended  to  sustain  superimposed  loads. 

Precautions  to  be  Observed 

The  use  of  cinders  for  aggregate  intended  for  what- 
ever purpose  involves  no  principles  or  oi)erations  that 
are  not  involved  in  the  use  of  other  material  as  ag- 
gregate. The  principal  precautions  to  be  observed 
are  to  screen  all  ash  from  the  cinders  and  to  mix 
thoroughly  the  concrete  containing  the  cinders.  The 
j)resence  of  voids  need  not  occur  in  concrete  contain- 
g  cinders  any  more  than  in  concrete  containing  any 
•ther  kind  of  aggregate.  As  a  matter  of  fact,  the  pre- 
nce  of  voids  in  concrete  containing  any  kind  of  ag- 
regate  whatever  reflects  rather  upon  the  competency 
of  the  man  who  produces  the  concrete  than  upon  the 
aterial  incorporated  in  it.  The  successful  use  of  cin- 
ers  as  aggregate  for  concrete  in  structural  and  stucco 
ork  is  nothing  more  than  a  practical  application  of 
common-sense  princijile,  a  [principle  which  theory 
alone  has  long  suggested  to  be  feasible.  Xow  that  en- 
gineers and  contractors  have  precedents  on  which  to 
rely,  valid  reasons  exist  for  a  more  extended  use  of 
cinders  for  aggregate. 

The  above  article  is  reprinted  from  Engineering 
World. 
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Gost-Plus  Contract  Incentive 
to  Close  Management 


'S   there  a   greater   incentive   to  good   construction 

management  in  the  cost-plus   contract  than  in  the 

luni-sum   contract  ?     Discussing  this   question   in 

Engineering  News-Record,  Morton    C.  Tuttle,  of 

khe  Aberthaw   Construction   Co.,  developed   a  line  of 

Ihought  which,  though  possibly  not  new,  will   repay 

ttention  by  contractors.    For  the  concern  performing 

fche  whole  or  a  large  part  of  its  work  on  a  cost-and- 

profit  basis,  there  is,  asserted   Mr.  Tuttle,  a  tremen- 

)us  incentive  to  satisfy  each  engineer  or  owner  for 

^hom  work  is  done.  Mr.  Tuttle  further  stated : 

It  is  clear  that  the  anxiety  which  a  contractor  feels 
3r  his  own  financial  interests  may  vary  greatly  as 
between  a  lump-sum  and  a  day-work  contract.  If  he 
satisfied  to  do  one  job  for  one  customer  and  to  leave 
Ihat  customer  dissatisfied,  he  undoubtedly  has  a 
chance  on  a  cost-plus  contract  to  pile  up  cost,  and 
short  of  provable  negligence,  will  be  reimbursed  for 
all  expenses  incurred.  At  the  end  of  the  job  he  will 
receive  the  agreed  profit  and  will  be  left  with  an  im- 
paired good-will.    A  few  repetitions  of  this  situation 


should  remove  him  completely  from  the  field  of  cost- 
plus  work.  It  is  inconceivable  that  large  jobs  will  be 
placed  with  any  contractor  until  after  his  references 
have  been  thoroughly  looked  up. 

One  dissatisfied  customer  will  prevent  a  great 
deal  of  future  profit.  In  one  case  which  has  received 
rather  wide  publicity  a  dissatisfied  customer  had  a 
considerable  part  in  ultimately  bankrupting  a  once 
prominent  building  concern. 

Builds  up  a  Clientele 

It  is  apparently  not  clearly  understood  in  the 
building  trade  that  a  reputation  for  carrying  on  hon- 
estly and  succe'^sfully — and.  above  all  things,  econo- 
mically— a  cost-and-profit  business  leads  to  the  es- 
tablishment of  a  clientele  of  customers  who  turn  all 
their  work  to  a  concern  which  has  once  satisfied  them. 
In  the  case  of  my  own  company  58  per  cent,  of  our 
business  in  the  past  five  years  has  come  from  con- 
cerns for  which  we  have  worked  before,  and  very 
commonly  we  do  all  building  work  for  many  of  these 
customers.  Had  our  business  been  done  on  a  bid  basis 
we  should  have  earned  with  each  of  these  customers 
simply  a  chance  to  bid  again.  To  establish  business 
relationships  as  intimate  as  this,  leads  necessarily 
to  vigilance  as  to  each  detail  of  every  operation.  A 
concern  carrying  on  co.st-and-profit  work  primarily 
must  be  honest,  and  it  must  have  vision  enough  to 
understand  the  necessity  of  carrying  on  its  work  sat- 
isfactorily to  each  and  every  engineer  and  owner. 
It  i-;  so  easy  to  start  a  reputation  for  extravagance, 
for  inefificiency  or  for  careless  workmanship  that  vigi- 
lance has  to  be  exercised  at  all  times.  To  allow  slack- 
ness on  any  one  job,  or  to  allow  higher  costs  than  are 
justifiable,  would  be  suicide. 

The  two  types  of  contract  are  really  difficult  of 
coniDarison.  Under  the  percentage  form  of  contract 
it  will  be  assumed  that  the  engineer  or  architect  has 
specified  exactly  what  he  wants  and  is  entitled  to  ex- 
actly that  which  he  has  described.  Under  the  lump- 
sum form  of  contract  an  attempt  is  commonly  made 
to  see  how  far  it  is  possible  to  depart  from  the  more 
expensive  items  s])ecified.  The  questions  of  allow- 
ances and  extras  are  always  troublesome  and  general- 
ly are  not  frankly  handled.  With  the  lump-sum  con- 
tract there  is  a  tendency  to  give  less  thought  to  the 
quality  of  the  work  and  more  thought  to  the  first  cost 
— a  procedure  which  shows  up  later  in  the  cost  of 
upkeep.  With  the  lump-sum  contract  there  is  lesr 
co-operation  between  the  engineer  and  the  builder, 
a  condition  which  has  again  and  again  resulted  in 
needless  expense,  loss  and  faulty  workmanship. 

That  the  quality  of  work  should  be  better  under 
the  cost-plus  form  of  contract  is  undoubted.  As  to 
cost,  it  would  be  interesting  to  see  a  tabulation  show- 
ing the  bid  prices  and  the  final  costs  of,  say,  twenty- 
five  jobs.  Very  commonly  the  original  bid  and  the 
final  cost  would  not  be  recognizable  as  applying  to 
the  same  work. 

No  Perfect  Lump-Sum  Contract 

Some  day,  so  close  to  the  millennium  that  the 
question  of  building  shelters  may  be  neglected,  some 
engineer  or  some  architect  will  make  an  absolutely 
clear  set  of  plans  and  specifications  which  will  de- 
scribe accurately  some  big  job  from  start  to  finish. 
Then  he  will  invite  a  limited  number  of  perfectly  hon- 
est and  perfectly  competent  contractors  to  make  in- 
dependent and  honest  estimates,  each  estimate  to 
contain  a   reasonable   item   of  profit,   and  with   these 
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estimates  will  come  an  honest  statement  of  the  length 
of  time  each  of  these  contractors  will  require  to  carry 
out  that  work.  Under  these  conditions,  we  shall  all 
ajifrec,  the  lunii)-suni  contract  is  a  most  excellent  thing 
because  an  honorable  concern  has  employed  an  infal- 
lible engineer  and  architect  to  describe  exactly  what 
it  will  rc(|uire  and  an  honest  and  able  contractor  has 
agreed  to  furnish  these  things,  and  has  assured  him- 
self of  reasonable  profit  for  furnishing  them  exactly 
without  substitution . 

Until  this  combination  is  secured  there  will  be  a 
good  chance  to  argue  with  any  owner  that  he  is  more 
likely  to  get  what  he  wants  in  the  time  in  which  he 
wants  it  by  some  arrangement  which  secures  the  co- 
operation of  his  contractor  with  his  engineer,  with  the 
assurance  on  the  ])art  of  both  that  they  will  be  reas- 
onably com])ensated  for  the  work  that  they  do. 

Efficient   Labor   Due   to   Efficient   Supervision 

The  common  cx])lanati()n  of  any  slackness  of  lab- 
or on  a  cost-plus  job  is  that  the  laborers  know  that 
their  emjiloyer's  interest  will  not  suffer  if  they  loaf 
upon  that  particular  job.  To  anyone  familiar  with 
the  building  trade,  how  much  anxiety  labor  feels  to- 
ward the  financial  interests  of  its  employer  is  a  sub- 
ject for  ])rofound  speculation. 

As  to  the  performance  of  the  labor  under  the  twi: 
forms  of  contract,  it  seems  reasonable  to  su|)i)Ose  it 
will  produce  the  most  economical  and  satisfactory 
results  on  the  job  where  it  is  best  directed  and  best 
led,  regardless  of  the  contract  arrangements. 


Ice  Breakers  on  St.  Francis  River 

TlfE  I'ublic  Works  Department,  Ottawa,  have 
called  for  tenders,  for  the  construction  of  three 
icebreakers  on  the  St.  I'rancis  River,  at  Rich- 
mond, P.y.  These  consist  of  three  solid  closed- 
faced  stone-filled  timber  crib  ice  breakers,  28  ft.  by 
18  ft.  at  the  bottom,  and  24  ft.  high,  the  faces  being 
vertical  throughout  the  whole  height  of  the  pier,  ex- 
cept at  the  end  facing  the  current,  which  will  have 
an  inclination  of  30  degrees,  30  feet  with  the  horizon- 
tal: The  two  sides  of  the  sloping  face  will  be  pro- 
tected bv  steel  i)late  sheathing.  The  cribs  will  be 
filled  with  boulders  of  6  in.  to  two  feet  diameter.  The 
face  timbers  are  to  be  10  x  10  in.  square,  bolted  with 
7/8  in.  drift  bolts;  the  cross  ties,  the  longitudinals, 
and  the  vertical  posts  are  to  be  10  x  10  in.  square. 
The  lower  section  of  each  face  of  the  ice-breakers  will 
be  sheathed  with  4-in.  .spruce  i)ile  planks,  driven  close- 
ly together  at  the  bottom  of  the  river,  and  bolted  with 
spikes  12  in.  long,  while  the  sloping  faces  will  be 
sheathed  with  8  in.  tamarac  or  rock  elm  timber  bolted 
to  the  face  timber  or  the  bevelled  stringers.  The  angles 
formed  by  the  slope  face  with  the  side  8  in.  sheath- 
ing will  be  covered  with  J4  i"-  steel  plates. 


Provincial  Ministers  to  Discuss' Federal  Aid 

DUKI\'(i  the  Good  Roads  Convention  at  Que- 
bec City  on  May  22,  a  meeting  will  be  held 
bv  Provincial  Ministers  to  discuss  the  ques- 
tion of  Feedral  aid  to  highway  construction, 
particularly  in  connection  with  the  allocation  of  the 
proposed  grant  of  twenty  million  dollars.  Among 
those  expected  are  the  Hon.  A.  Veniot,  Minister  of 
Highways,  New  Brunswick ;  the  Hon.  Sam  Latta. 
Minister  of  Public  Works  and  Highways,  Saskatche- 
wan ;  the  Hon.  George  A.  Grienson,  Minister  of  Public 
Works,  Manitoba;  the  Hon.  J.  A.  McNeil,  Commis- 


sioner of  I'ublic  Works,  Priiice  Ivdward  Island;  the 
Hon.  Findlay  MacDiarmid,  Minister  of  Highways, 
Ontario;  the  Hon.  J.  A.  Te.ssier,  Minister  of  Roads, 
Quebec,  with  jirobably  the  Highway  Ministers  from 
.Vova  Scotia  and  Alberta.  A  conference  will  after- 
wards be  held  with  the  Hon.  J.  D.  Reid,  Federal  Min- 
ister of  Highways.  Railways  and  Canals,  who  is  com- 
ing from  Ottawa  for  the  i)Urpose  of  speaking  on  the 
subject. 


Letter  to  the  Editor 


Toronto,  May  1st,  iai9. 
Dear  Sir: — 

You  are  hereby  notified  that  the  Annual  Gen- 
eral meeting  of  the  Canadian  Manufacturers'  As- 
sociation for  1919  will  be  held  in  the  King  Ed- 
ward Hotel,  Toronto,  on  June  10th,  11th  and 
13th  next.  Business  will  commence  at  10.30  a.m. 
(in  June  10th. 

I  earnestly  hope  that  you  will  make  a  special 
effort  to  attend  in  order  to  give  the  Association 
the  benefit  of  your  co-operation  and  advice  in 
solvinfj  the  difficult  problems  which  are  now  con- 
fronting the  manufacturers  of  this  country. 

The  Association  is  now  entering  what  may  l)e 
described  as  the  third  period  of  its  history.  Dur- 
ing the  first  period,  from  1872  to  1899,  its  activit- 
ies were  provincial  and  its  membership  limited  to 
about  300.  During  the  second  period,  from  1899, 
when  it  was  organized  as  a  National  ,\ssociation 
to  the  signing  of  the  armistice,  the  membership 
increased  from  about  300  to  nearly  3,500,  and 
l)ranches  were  organized  from  coast  to  coast.  The 
second  period  saw  a  great  growth  of  manufactur- 
ing. The  present  period,  beginning  with  the 
signing  of  the  armistice,  will  be  the  period  of  re- 
adjustment from  war  to  peace  conditions,  the 
continued  and  rapid  development  of  Canada  as  a 
nation,  and  I  hope  and  believe,  a  corresponding 
development  in  the  activities  of  the  Association 
and  in  the  increase  of  its  membership. 

Three  of  the  most  important  matters  for  dis- 
cussion at  the  Annual  Meeting  are  (1)  the  read- 
justment of  the  existing  relations  between  em- 
ployers and  employees.  (2)  the  revision  of  the 
tariflf  and  (3)  the  development  of  export  trade. 
In  addition,  there  will  be  reports  of  the  various 
committees  which,  during  the  past  year,  have 
dealt  with  an  unusually  large  number  of  subjects 
of  vital  importance  to  Canadian  manufacturers.  It 
is  from  the  views  and  decisions  of  the  members 
present  at  the  Annual  Meeting  that  the  policy  of 
the  Association  for  the  coming  year  is  largely 
shaped. 

The  programme  outlining  the  business  to  be 
transacted  will  be  mailed  to  you  in  due  course.  I 
appeal  to  you  to  make  a  special  effort  to  be  pres- 
ent. 

Anticipating   the   pleasure   of   meeting  you    in 
Toronto  on  the  above  dates,  I  remain. 
Yours  faithfully, 

W.  J.  Bulman, 

President. 
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Overhead  in  Contracting 
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HE  more  work  you  do  the  less  your  overhead 
is.    On  the  little  fellow  the  overhead  is  some- 
times as  high  as  fifty  per  cent.    The  more  ef- 
ficient your  organization  is  the  less  your  over- 
head is  going  to  amount  to  because  leaks  are  all  dis- 
covered.   The  question   often   arises  as   to   what   con- 
stitutes overhead.    In  many  instances  important  items 
are  omitted. 

We  are  all  getting  to  realize  that  we  must  add  p. 
certain  amount  for  advertising.  We  are  going  to  do 
an  awful  lot  of  advertising  along  co-operative  lines. 
So  1  will  start  out  with  "Advertising."  In  order  to 
run  a  good  regulated  business,  you  have  some  pic- 
tures taken  to  show  your  jobs.  That  is  another  item 
of  overhead.  Make  that  a  big  item,  and  the  more  jobs 
you  will  sell. 

Then  there  is  the  office  rent,  and  office  help.  There 
is  office  equipment  used  up  in  operating  throughout 
the  year.  There  is  the  telephone.  There  is  a  liability 
vvhich  really  should  be  charged  directly  into  the  job. 
1  for  one,  charge  it  directly  into  the  job;  and  those 
men  who  don't  have  to,  figure  it  into  their  overhead 
that  is,  the  smaller  contractors. 

Then  there  is  your  rental:   That  is  a  big  thing,  and 
ill  be  a  bigger  thing  for  those  men  who  will  remain 
n   the  business.     I   believe  their  yards   will   be   more 
ully  equipped  as  we  go  along,  because  the  other  man 
will  go  out  of  business  as  he  won't  be  able  to  stand 
the  pace. 

I  Then  there  is  our  insurance  and  maintenance  of 
Automobiles.  I  don't  mean  any  trucking  that  is  charg- 
ed direct  to  the  job,  but  all  these  automobiles  which 
rou  have  to  maintain  to  go  around  to  the  jol)s.  That 
Ki  quite  an  item  of  overhead. 
I  Repairs  and  Small  Tools 

'  Repairs  you  cannot  absolutely  get  away  from.  You 
(Cannot  charge  them  into  any  job  directly.  They  get 
Ihere  before  you  know  it.  You  must  figure  also  your 
depreciation.  Your  trade  doesn't  allow  you  enough 
depreciation,  anyway,  especially  if  you  are  in  the  con- 
crete business,  where  depreciation  is  awfully  high, 
I       unless  you  have  some  very  efficient  help.    Then  there 

Is  the  item  of  small  tools;  and  even  if  you  charge  a 
ertain  amount,  I  think  you  should  have  a  small  tool 
.ccount  which  you  carry  throughout  the  entire  year, 
n  order  to  find  out  where  you  really  stand. 
In  addition  to  all  these,  there  is  charity.  Didn't 
ve  all  come  across  this  year  for  charity  ?  In  spite 
if  the  fact  that  we  were  not  doing  very  much,  our  com- 
mittees always  ran  ahead;  and  whenever  they  had  a 
bancpiet  to  celebrate  the  victorious  drivqs  you  just 
bet  on  it  that  the  builders  came  in  there.  There  is 
an  overhead  again.  It  is  a  jjart  of  your  business  ex- 
pense, but  how  many  of  you  are  charging  it  to  that 
source?  For  the  real  small  contractor  it  is  an  item 
which  is  too  big  for  him  to  forget.  He  must  figure 
it  in  his  overhead  and  s])read  it  over  his  entire  year, 
because  it  must  go  in  somewhere. 

Charges  for  Literature 

Then  there  are  your  books.  Every  man  should 
have  a  report  of  his  difTerent  associations;  and  if  they 
don't  have  the  reports,  see  to  it  that  the  next  conven- 
tion gets  one  out  and  gets  it  printed.  We  need  these 
books.   We  get  a  lot  of  good  out  of  them.  Those  items 


must  be  charged  in  your  overhead,  because  a  book  is 
only  current. 

There  are  also  magazines.  I  believe  that  is  an- 
other item.  We  have  got  a  pretty  big  item  for  this 
expense.  The  current  magazines  must  be  read  for 
your  best  interests. 

Then  there  are  legal  expenses ;  that  is,  expenses 
for  legal  services ;  some  contractors  have  big  items  of 
expense  in  this  way.  They  have  had  a  lot  of  difficul- 
ty in  collecting  their  accounts.  If  they  had  a  better 
system  to  follow,  perhaps  they  would  not  have  that 
expense. 

There  is  interest  on  your  investment.  You  certain- 
ly must  figure  that  in  your  overhead.  There  is  also 
profit  and  loss. 

Salaries 

And  last,  but  not  least,  don't  forget  that  in  a  good 
lousiness  as  a  salaried  officer  you  are  entitled  to  draw 
a  salary  from  it  for  your  work.  Don't  close  your  eyes 
and  find  out  finally  that  the  men  have  gotten  all  the 
money  and  have  left  you  nothing  but  worry.  Don't 
forget  to  include  your  salary  and  any  additional  sal- 
aries in  your  overhead. 

[The  above  is  an  extract  of  an  address  delivered 
by  W.  F.  Tubesing,  Milwakee,  before  the  Eighth  An- 
nual Convention  of  the  National  .Association  of  Build- 
ers' Exchanges.] 


I 


Progress  of  Farms  Depends  on  Development 
of  Highways 

A  GREAT  deal  of  emphasis  should  be  laid  up- 
on the  development  of  highways  in  farming 
districts  as  farms  are  being  sold  on  the  basis 
of  road  development  and  rural  motor  express, 
stated  Andrew  H.  Phelps,  in  an  address  to  the  Amer- 
ican Road  liuilders'  Association,  at  their  recent  con- 
vention. The  "back  to  the  land"  movement  is  a  step 
in  the  right  direction.  However,  until  farms  are  con- 
nected with  the  most  modern  transportation  by  the 
motor  trucks  and  good  roads  this  movement  cannot 
progress  as  rapidly  as  it  might. 

The  three  distinct  branches  of  industry  on  this  con- 
tinent are  manufacturing,  mining  and  farming.  None 
of  these  has  been  developed  to  what  we  might  con- 
sider half  the  maximum.  The  industrial  and  mining 
development  has  been  most  marked  during  the  period 
of  the  war.  Agriculture  has  had  a  pronounced  ad- 
vance, but  not  in  proportion  to  the  other  two  groups. 
One  of  the  greatest  problems  of  the  future  and  of  the 
reconstruction  period  is  the  feeding  of  the  world. 
With  the  devastation  of  large  areas  that,  prior  to  the 
war.  were  ijroductive  of  much  foodstuffs,  and  the  tre- 
mendous loss  of  man  power  caused  by  the  war,  the 
])roblem  of  feeding  the  world  is  of  first  magnitude. 
Jn  order  to  bring  a  greater  movement  in  developing 
farms  and  raising  agricultural  products,  co-operative 
effort  should  be  encouraged  and  the  farmer  urged  to 
avail  himself  of  co-operative  markets.  The  farmer 
has  experienced  difficulty  in  securing  labor  during 
the  last  two  years,  while  men  were  few  and  wages 
high  for  a  minimum  number  of  hours.  Few  farmers 
have  the  necessary  capital  to  purchase  modern,  agri- 
cultural implements ;  the  returns  to  those  who  are 
using  antiquated  methods  are  so  meagre  in  compari- 
son to  those  emjjloyed  in  industrial  pursuits  that  there 
has  been  in  some  jjarts  of  the  country  a  wholesome 
desertion  of  farms.  Much  can  be  said  about  the  fine 
work  the  government  is  doing  in  educating  the  prac- 
tical farmer  in  scientific  methods  of  agriculture.    Edu- 
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latiunal  institutions  arc  trainiii}^  younj^  men  in  agri- 
culture so  that  they  have  a  knowledj^e  of  scientific 
methods  bringinjjf  about  big  results  in  farming  and 
develo|>ing  an  es])rit  de  cori)S  among  farmers.  These 
things  are  ail  very  well,  but  roads  are  essential,  and 
the  new  tyjie  of  farmer  will  not  permit  muddy  and 
ill-kept  roads,  but  will  insist  ujjon  better  local,  state 
and  national  highways. 


Wharf  Improvements  at  Magog,  P.Q. 

The  I'ederal  ( iovcrnment  is  about  to  carry  out 
some  work  at  the  wharf  at  Magog,  P.Q.  This  involves 
the  tearing  down  of  the  jiresent  approach  and  head- 
block,  consisting  of  a  pier  fixed  on  piles,  and  the  con- 
struction around  the  present  ])ile  wharf  of  a  closed 
faced  stone  filled  crib  15  ft.  wide  at  the  bottom  by  10 
ft.  at  the  top,  having  54  ft.  of  outer  surface,  125  ft. 
10  in.  on  the  west  side,  and  119  ft.  6  in.  on  the  east 
side.  A  low  landing  stage,  4  ft.  wide,  for  small  boats 
will  be  constructed  on  the  east  and  west  sides.  The 
crib  flooring  is  to  be  built  as  the  foundation  for  a 
waiting  room,  shelter  closed  at  both  ends  and  open 
in  the  centre,  and  freight  shed.  All  these  will  be  un- 
der one  roof.  The  structure  will  be  of  frame  con- 
struction, with  ])ine  ceiling,  and  roof  of  asbestos 
shingles.  The  work  is  to  be  done  in  two  sections, 
and  must  not  interfere  with  navigation. 


Safety  Leagues  Inaugurate  Contest 

The  Canadian  National  Safety  League  and  the  On- 
tario Safety  League  jointly  announce  a  cartoon  con- 
test in  connection  with  accident  and  fire  i)revention 
work  in  Canada.  The  purpose  is  to  secure  drawings 
that  will  best  |)romote  a  wider  interest  in  safety  work, 
in  factories,  shops,  homes,  schools,  or  on  the  streets, 
featuring  men,  w^omen  or  children  in  accidents  or  near- 
accidents.  A  i)rize  of  fifty  dollars  will  l)e  awarded  for 
the  winning  drawing  and  special  prizes  of  five  dollars 
each  will  be  given  for  every  drawing  accepted.  The 
contest  is  ojien  to  all  artists  in  Canada,  and  any  num- 
ber of  drawings  may  be  submitted.  Drawings  must 
be  in  black  and  white  and  suitable  for  two  column 
line  reproduction.  All  drawings  are  to  be  submitted 
to  the  (icneral  Manager,  Ontario  Safety  League,  Royal 
Bank  I'uilding,  Toronto,  Ontario,  by  June  30th,  1919. 
A  committee  a])])ointed  from  the  lixecutive  Committee 
will  act  as  judges. 


Industrial   Relations     Commission    to    Hear 
Montreal  Contractors 

The  Association  of  Montreal  Building  and  Con- 
struction Industries  will  be  represented  before  the 
Royal  Commission  on  Industrial  Relations  when  evi- 
dence is  taken  in  Montreal,  and  a  special  meeting  is 
to  be  held  to  arrange  for  the  views  of  the  sections 
and  sub-sections  to  be  authoritatively  presented.  The 
directors  of  the  Association,  at  their  last  meeting,  ex- 
pressed regret  that  no  action,  beyond  the  appointment 
of  the  Housing  Commission,  has  been  taken  in  the 
matter  of  industrial  housing  in  the  city,  especially 
in  view  of  the  shortage  of  houses.  The  secretary  re- 
ported that  with  the  object  of  organizing  the  plaster- 
ing contractors  of  the  city  and  district  of  Montreal, 
and  having  them  fully  associated  with  the  Association, 
three  successful  meetings  had  been  held  lately. 


Tenders  on  Regina  Building 

The  bids  on  the  winter  fair  building,  Regina,  Sask., 
for  which  the  contract  has  been  awarded  to  Smith 
Kros.  &  Wilson,  were  as  follows : 

f'tciicral   I'lastcrinff  t'eilinx  Partilitjn* 

Wilson   and    Wilson    |tt7,.'iiH)       $1,9H()       fn.ntX)      $    Wi 

I'oole  Construction  Co 'Xijir,         1,7M        7,H!«J         l.lillt 

City    of    Kegina    K7,»70         i.MO        7,4H.'i         I.IW) 

Smith    liros.    and    Wilson    87,000         1,5H4         K,4It4  KtS 

The  tender  of  Smith  Bros.  &  Wilson  was  accepted 
for  all  the  work  except  the  ceiling,  which  is  to  be  done 
by  day  labor,  making  their  total  price  $89,182. 


Stone  Corporation  Opens  Toronto  Office 

The  Canadian  Crushed  Stone  Corporation,  Ltd., 
of  Dundas,  Out.,  have  ojjened  a  Toronto  office  at  409 
McKinnon  Building,  with  Capt.  J.  Ridley  Wylie  as 
their  representative.  The  company  intend  to  push  the 
sale  of  their  i)roduct  aggressively  for  road  construc- 
tion and  concrete  work.  Capt.  Wylie  changed  khaki 
for  civies  last  December.  He  enlisted  in  19L5  and 
returned  from  overseas  in  December,  1917,  but  for 
the  year  following  was  retained  for  military  duty 
in  Hamilton.  A  good  sportsman  is  generally  a  good 
business  man,  and  Capt.  Wylie  has  been  an  active 
and  successful  jiarticipant  in  all  kinds  of  sjjorts  and 
is  very  well  known  in  s|)orting  circles. 


Alberta's  Expenditures  on  Public  Works 

.\t  the  recent  session  of  the  Alberta  Legislature 
thcr^  was  voted  for  exjjenditure  on  the  highways,  in- 
cluding bridges  and  ferries,  a  total  sum  of  $1,400,- 
000.00.  The  votes  in  connection  with  the  pui)lic  build- 
ings included  $267,500.00  for  new  construction  in  con- 
nection with  the  Hospital  for  the  Insane  at  Ponoka ; 
$1.50,000.00  for  a  new  court  house  at  Medicine  Hat; 
$250,000.00  for  new  schools  of  agriculture,  and  $200,- 
000.00  for  the  Tubercular  Hospital  at  Bowness,  he- 
sides  other  small  items. 


At  a  meeting  of  the  Montreal  Council  it  was  sug- 
gested that  the  City  Commissioners  issue  instructions 
that,  in  every  case  where  tenders  are  asked  for,  the 
specifications  and  all  other  documents  relating  to  it 
be  drafted  in  both  languages.  The  suggestion  was 
made  to  avoid  the  repetition  of  what  occurred  in  the 
tenders  for  the  reconstruction  of  the  Lapointe-Le- 
tourneau  bath,  where  tenders  were  refused  because 
the  specifications  were  in  one  language. 


Trade  Incorporations 

Regent  Metal  Good.s,  Ltd.,  head  ofTicc  Montreal,  capital 
$75,000. 

Ottawa  Iron  &  Metal  Co.,  Ltd.,  head  office  Ottawa, 
capital  $50,000. 

Ontario  Contracting  Co.,  Ltd.,  head  office  Toronto, 
capital  $40,000. 

La  Salle  Hardware,  Limited,  head  office  at  Lachine, 
P.Q.,  capital  $50,000. 

Canadian  Western  Steel  Corporation,  Ltd.,  Iicad  office. 
Calgary,   Aha.,  capital  $2,000,000. 

Terrebonne  Electric  Power  &  Steel  Co.,  head  office  at 
Terrebonne,    P.Q.,   capital   $2,500,000. 

W.  E.  Wood  Company,  Ltd.,  capital  $40,000,  head  office 
Walkerville,  Ont.  Authorized  to  carry  on  a  building  and 
contracting  business. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Mr.  Norris  E.  Gibb  has  recently  completed  135  ft.  of 
dock  for  the  F.  McGibbon  &  Sons  Lumber  Co.,  Ltd.,  Sarnia, 
Ont. 

The  Toronto  Housing  Act  has  received  the  approval  of 
the  city  council  and  the  Housing  Commission  have  now 
got   started   on   their  worI<. 

The  council  of  Barton  Township,  Ont.,  has  decided  to 
adopt  the  government's  housing  scheme  and  a  by-law  to 
this  effect  is  being  put  through. 

A  two-million-bushel  addition  to  the  Saskatchewan  Co- 
operative Elevator  Company's  terminal  elevator  at  Port 
Arthur,  Ont.,  will  be  started  next  month. 

The  street  and  waterworks  men  in  Perth,  Out.,  went 
ut  on  strike  recently,  following  a  cut  in  wages  from  $3.50 
:o  $3  per  day.     They  demand  the   former  rate  of  pay. 

The   Ottawa  building  trade   strike   has   been   settled,   the 
en  receiving  an  all-round  increase  in  wages  approximating 
10  per  cent.,  an  eight-hour  day  and  elimination  of  all  over- 
time. 

The    C.    P.    R.    wharf    in    New    Westminster,    B.C.,    will 
robably  be  extended  to  the  harbor  line  this  year,  in  align- 
ent   with   the   section   of  the   water   front   improved   by   the 
ity. 

The  10-rooni  school  for  which  tenders  have  been  re- 
eived  by  the  public  school  board  of  Regina,  Sask.,  will  be 
f  reinforced  concrete  construction,  faced  with  red  or  buff 
rick,  114  ft.  X  68  ft.  in  plan. 

The  carpenters'  union  in  Fredericton,  N.B.,  are  demand- 
ing an  eight-hour  day,  with  the  same  wages  as  for  a  nine- 
hour  day,  effective  May  19.  The  minimum  wage  for  the 
nine-hour  day  is  $4.50  per  day. 

A  housing  committee  has  been  appointed  in  Newcastle, 
N.B.,  with  the  object  of  relieving  the  housing  situation, 
which  is  very  acute.  New  Brunswick's  share  of  the  Domin- 
ion Government  housing  loan  is  $1,250,000. 

It  is  reported  that  the   Hudson's  Bay  Company  propose 
recting   a   $2,000,000   building   on    Portage    Ave.,   Winnipeg, 
and   that   extensions   to   their   stores   in   Vancouver,    Calgary 
and  Edmonton,  are  also  being  considered. 

There  is  considerable  building  activity  at  Peace  River, 
Alta.  Among  the  structures  in  course  of  erection  are  a 
warehouse,  26  x  50,  a  one-storey  business  block,  32  x  50, 
a  new  meat  market  and  the   McNamara  Hotel. 

Woodbridge,  Ont.,  has  decided  to  erect  25  houses  under 
he  Ontario  Housing  Act.  Joseph  J.  Watson,  W.  J.  Blake, 
.  S.  Belfry,  Dr.  G.  D.  MacLean  and  Reeve  C.  L.  Wallace 
re   members   of   the   local   housing   commission. 

Three   hundred    lots    have    been   purchased   at    Rosedale, 
ha.,    from    William    Robertson,    of    the    Calgary    Clothing 
tore,  by  L  B.  Hewer  &  Co.,  a  local  real  estate  firm.     It  is 
roposed  to  build  100  houses  on  the  holdings  at  an  approxi- 
mate cost  of  $2,500  each. 

Building  permits  were  issued  in  Regina,  Sask.,  during 
the  month  of  April  to  the  value  of  $187,480,  as  compared 
with  $29,310  for  the  same  month  last  year.  The  largest 
building  included  is  a  warehouse  wiiich  is  bemg  built  'oy 
Albert   Olsen,  costing  $50,000. _ 

A  deputation  from  Haliburton,  Ont.,  recently  inter- 
viewed   members    of    the    cabinet    at    Ottawa    regarding   the 


construction  of  a  new  dam  at  Drag  Lake,  in  order  to  con- 
serve the  water  supply  for  the  industries  of  the  village. 
The  present  dam  is  said  to  be  unsafe. 

The  painters'  strike  in  the  city  of  Toronto  has  been 
settled.  The  Provincial  Government,  the  civic  authorities 
and  the  board  of  education,  as  well  as  57  of  the  principal 
painting  and  decorating  firms  in  the  city,  have  decided  to  pay 
the  men  the  new  rate  of  65  cents  per  hour. 

The  steamship  "Faith,"  the  first  large  concrete  vessel 
to  be  constructed,  has  been  sold  to  the  French  American 
S.S.  Line  for  $450,000.  This  vessel,  it  will  be  remembered, 
was  built  in  the  United  States  as  a  war-time  experiment, 
the  original  cost  being  $900,000,  and  has  been  in  service  a 
year. 

Thirty-nine  building  permits,  valued  at  $58,405,  were 
issued  in  Kitchener,  Ont.,  during  the  month  of  April.  In  the 
same  month  last  year,  the  value  of  the  permits  was  $12,620. 
The  total  for  the  first  four  months  of  this  year  is  $182,545, 
as  compared  with  $31,015  for  the  corresponding  period  in 
1918. 

Mr.  I.  C.  F.  Knight,  who  was  formerly  chief  engineer 
of  the  Canadian  National  Ry.  System,  with  headquarters 
at  Moncton,  has  now  taken  up  new  duties  as  superintend- 
ent of  the  company's  new  St.  Malo  shops  in  Quebec.  -These 
shops  have  not  yet  been  completed,  but  probably  will  be 
by  July. 

.'\mong  the  public  works  to  be  carried  out  in  Northern 
Ontario  by  the  provincial  government  are:  a  road  from  Elk 
Lake  to  Gowganda  of  tarviated  macadam  construction,  to 
cost  some  $250,000;  macadam  road  from  Swastika  to  Kirk- 
lanrd  Lake.  The  construction  of  a  steel  bridge  over  the 
Matagami  River  is  also  being  discussed. 

The  Ottawa  building  trades'  strike  has  been  settled 
and  the  men  are  back  at  work.  Some  of  the  larger  con- 
tracts on  which  operations  have  been  resumed  are  the  Par- 
liament Building,  the  Imperial  Oil  Company's  building,  the 
technical  school  on  Albert  Street,  the  Hunter  building  and 
the  new  civil  re-establishment  building  on  the  corner  of 
Vittoria  and  Bank  Streets. 

Among  the  new  buildings  which  the  Alberta  Depart- 
ment of  Public  Works  proposes  to  erect  this  year  are:  Hos- 
pital for  Insane  at  Ponoka,  $267,500;  court  house,  Medicine 
Hat,  $150,000;  Institute  of  Technology,  Calgary,  $200,000; 
home  for  mentally  deficient  children,  $100,000;  schools  of 
agriculture,  $250,000;  province's  share  in  tuberculosis  hos- 
pital  at   Bowness,  $22,000. 

The  strike  of  3,400  employees  of  the  Canadian  Car  & 
Foundry  Co.  in  Montreal  has  been  settled.  The  agreement 
provides  for  a  five-day  week,  with  nine  hours  a  day,  and 
plans  for  closer  co-operation  between  employers  and  em- 
ployees by  means  of  an  industrial  council  within  the  com- 
pany. Wages  are  fixed  from  50  to  70  cents  an  hour,  time 
and  a  half  for  overtime  and  double  time  for  Sundays  and 
holidays. 

At  11  a.m.  on  Thursday,  May  15,  the  general  strike  in 
Winnipeg,  in  sympathy  with  the  building  trades  and  metal 
workers,  was  called.  Some  27,000  trade  unionists  left  their 
work,  street  cars  were  taken  to  the  barns,  building  elevators 
stopped  running,  postal  employees  went  home,  all  deliveries 
of  milk,  bread  and  other  foodstuffs  ceased.  About  3,000 
clerks,  bookkeepers  and  stenographers  throughout  the  city 
also  struck. 

Hon.  F.  B.  Carvell,  Minister  of  Public  Works,  an- 
nounced recently  in  the  House  of  Commons  that  the  cost 
of  the  new  parliament  building  at  Ottawa  would  reach 
$8,000,000,  instead  of  $5,000,000  as  originally  estimated.  The 
architects  were  to  get  SJ/^  per  cent,  on  the  five  million  dol- 
lars,  and   the  contractors,  eight  per  cent,   on   the   first  four 
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millions  and  seven  per  cent,  on  the  fifth  million.  Both  the 
architects  and  the  contractors  have  already  received  this  rc- 
nuineration  and  from  now  on  receive  no  further  return  on 
their  work. 

At  a  recent  meeting  of  the  Building  Trades  Council  in 
Montreal,  which  was  very  largely  attended,  the  following 
resolution  was  adopted;  "We  intend  to  honor  the  principle 
of  organized  labor  as  defined  by  the  American  Federation 
of  Labor,  and  have  no  desire  to  take  the  advice  of  any 
person  not  interested  in  our  welfare  as  to  the  proper  manner 
in  which  to  secure  just  wages  and  working  conditions." 

A  deputation  of  the  Associated  Boards  of  Trade  along 
the  Lake  Erie  &  Northern  Railway  recently  had  a  confer- 
ence with  Acting  Premier  White  and  Hon.  F.  B.  Carvell, 
Minister  of  Public  Works,  regarding  harbor  improvement 
work  at  Port  Dover,  Ont.  It  is  urged  that  the  government 
should  undertake  this  work  as  soon  as  possible.  Two 
schemes  have  been  outlined  by  the  engineers,  one  of  dredg- 
ing in-shore,  and  the  other  of  building  out  to  deep  water, 
the  cost  is  estimated  at  from  $50,000  to  $300,000. 

Winnipeg  Trades'  Unionists  have  decided  to  erect  a  new 
Labor  Temple,  involving  an  expenditure  of  approximately 
$500,000.  Option  has  been  secured  on  a  property  immedi- 
ately in  the  rear  of  the  Brunswick  Hotel  and  almost  oppor 
site  the  central  police  station,  having  a  frontage  of  125  ft. 
on  Rupert  St.  and  the  same  on  Pacific  Avenue.  The  cost 
of  this  site  will  be  $53,125,  and  the  construction  work  is 
estimated  at  $325,000,  and  the  interior  fittings  at  $75,000.  It 
is  proposed  that  this  building  should  have  an  auditorium  to 
accommodate  2,500  to  3,000  on  the  main  floor. 

The  following  wording  has  been  decided  upon  by  the 
Toronto  Board  of  Education  in  their  contract  form:  "That 
accepted  tenderer  be  required  to  enter  into  and  execute  a 
contract  with  the  board  on  the  form  prepared  by  the  solicit- 
or of  the  board  for  the  performance  of  the  terms  of  the  ten- 
der, and  also  enter  into  a  bond  with  two  good  and  sufficient 
sureties,  to  be  approved  by  the  said  solicitor,  for  due  fulfil- 
ment thereof.  On  default  of  so  doing  the  deposit  made  by 
the  tenderer  shall  be  forfeited  to  the  board  as  provided  by 
the  by-laws." 

In  order  to  remove  the  present  hesitancy  in  the  under- 
taking of  building  work  and  get  a  start  made  in  the  indus- 
try, a  C^inadian  lumber  firm  has.  adopted  a  novel  plan  of 
insuring  the  customer  against  any  substantial  decline  in 
prices.  In  an  open  letter  this  firm  states  "we  propose  to 
give  you  insurance  and  propose  to  refund  to  the  purchaser 
the  full  amount  of  the  difference  between  the  price  paid  us 
for  his  building  material  this  spring  and  the  new  price  next 
spring.  You  take  no  risk.  If  you  put  off  building  and 
prices  go  up,  then  you  lose.  If  you  put  off  building  and 
prices  go  down  you  will  save  the  difference  but  you  will 
not  have  had  the  building  during  the  year  1919.  Here  is 
your  alternative,  if  you  build  now  and  take  advantage  of 
our  offer,  you  will  have  your  house  during  the  remaind  t 
of  the  present  year,  and  if  prices  go  down  yon  ge:  the  benefit 
of  the  lower  prices  just  the  same." 

GOOD  ROADS  ACTIVITIES 

It  is  estimated  that  250,000  soldiers  will  find  work  on 
the  United  States  highway  programme  this  year. 

The  main  roads  of  Prince  Edward  County,  Ont.,  which 
are  well  known  for  their  excellence,  came  through  the 
winter  in  good  condition. 

The  Ontario  Department  of  Highways  is  sending  to  the 
Canadian  Good  Roads  Congress  at  Quebec  City  thirty  min- 
iature models  of  highways. 

A  largely-attended  meeting  held  in  Tilbury,  Ont.,  re- 
cently went  on  record  favoring  a  permanent  improved  high- 
way   from   Windsor,   via   Tilbury,   to    Chatham.      Immediate 


construction  of  this  highway  is  also  urged  in  a  resolution 
sent  to  Premier  Hearst  and  Hon.  F.  G.  Macdiarmid,  and 
at$o  to  municipal  councils  and  trade  organizations  in  Kent 
and   Essex  counties. 

Gravelling  on  the  Liverpool  road  from  the  Pacific 
Highway  to  the  Liverpool  cannery,  in  the  municipality  of 
Surrey,  B.C.,  is  being  carried  out  by  the  Peterson  Con- 
struction Co. 

Work  is  now  under  way  on  the  Hull-Montreal  highway, 
under  the  direction  of  Mr.  W.  Lessard.  It  may  take  three 
seasons'  work  to  convert  the  present  mud  roads  into  a 
permanent    highway. 

It  is  expected  that  work  will  be  commenced  this  sum- 
mer on  the  road  from  Hull,  P.Q,.  to  Maniwaki.  Construc- 
tion of  a  highway  from  Hull  to  Pontiac  will  also  be  urged 
upon   the   Minister  of   Highways. 

It  is  understood  that  work  is  being  commenced  in 
British  Columbia  on  the  work  of  surveying  the  Cascade- 
Rossland  link  in  the  Transcontinental  Highway,  with  T.  C. 
Whittaker  in  pharge. 

The  continued  rains  have  had  a  very  injurious  effect 
upon  the  roads  to  Frontenac  County,  Ont.,  and  it  will  cost 
several  thousand  dollars  to  put  them  into  proper  condition 
again.  The  amount  appropriated  by  the  county  for  road 
work  this  year  is  $68,400. 

The  municipal  authorities  in  Belleville,  Ont.,  have  come 
to  the  conclusion  that  macadam  roadways  are  not  strong 
enough  to  stand  up  under  the  action  of  present-day  auto- 
mobile traffic,  and  propose  undertaking  a  programme  of 
asphaltic  concrete  pavements. 

It  has  been  announced  that  the  Ontario  Government  will 
grant  an  amount  not  to  exceed  $30,000  for  the  construction 
of  a  motor  road  from  Timrains  through  South  Porcupine 
to  the  Dome  Mines.  This  grant  will  be  made  on  condition 
that  the  township  of  Tisdale  shall  contribute  dollar  for  dol- 
lar to  the  cost  of  the  road,  which  will  be  built  at  a  total 
cost  of  about  $60,000. 

The  rainy  spring  season  has  left  the  roads  of  Hastings 
County,  Ont.,  in  the  worst  condition  they  have  ever  been 
in.  This  applies  particularly  to  the  side  roads.  The  Stirling, 
Frankford,  Tweed  and  Madoc  roads  are  in  fair  condition, 
and  the  Trent  road  along  the  front  of  Hastings  is  in  better 
shape,  owing  to  the  fact  that  some  improvements  were  made 
upon  it  in  preparation  for  paving  as  part  of  the  Provincial 
Highway. 


Personals 

Mr.  F.  J.  Spielman,  of  Spielman  Agencies,  Regd., 
Montreal,  has  been  elected  vice-president  of  the  Associa- 
tion of  British  Manufacturers.  The  Montreal  branch  has 
51   members  and  the  Toronto  branch  40. 

Mr.  James  Powell  has  resigned  the  secretaryship  of  the 
Canadian  Railway  Club,  Montreal,  after  14  years'  service. 
He  retired  from  the  Grand  Trunk,  and  is  now  connected 
with  the  educational  classes  for  the  re-establishment  of  re- 
turned soldiers.  Mr.  Powell  is  succeeded  by  Mr.  W.  A. 
Booth,  chief  draughtsman  of  the  Grand  Trunk.  Among 
the  other  officers  elected  are  Mr.  W.  H.  Winterowd,  chief 
mechanical  engineer,  C.P.R.,  vice-president;  Mr.  C.  H.  \. 
Council,  division  engineer,  C.N.R.,  second  vice-president. 

Following  the  return  of  Capt.  H.  L.  Fetherstonhaugh, 
M.C.,  from  service  overseas,  the  partnsrship  of  Fetherston- 
haugh &  McDougall,  architects,  temporarily  dissolved  dur- 
ing the  war,  has  been  resumed.  The  partners  are  Messrs. 
J.  Cecil  McDougall,  B.Sc,  B.  Arch.,  A.R.I. B. A.,  and  H.  L. 
Fetherstonhaugh,  B.  Arch.,  >\.R.I.B.A.  Their  office  is  in 
the  Drummond  Building,  511  St.  Catherine  St.  West,  Mont- 
real. 
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^-  .  J     »^^     tsTA»usHio  ISM      ^  D-   <i-    Buchanan    (treasurer),   H.   van   der   Linde  and 

m^\W\iifJif^1    W%Pf^/\'W^im  Ottawa  branch:   Mr.   F.   T.   Shutt,   chairman;   Mr. 

■  I     II  I  I  I  V&^^^    l\^m.   1  II    I  I  S.  J.  Cook,  secretary;  committee,  Messrs.' A.  E.  Mac- 

mX^l**'*  M,  V    ^^^^1.  ^*  l<ae,  R.  E.  Gihnore,  F.  J.  Hambly,  E.  Stansfield  and 

^Engineering  Review  '^^^^^^      

Minimum  Wages  for  Montreal  Workmen 

Published  Each  Wednesday  by 

HTir-H   r'     \/TAnT  T7ATV    T  T\/IIXl?n  ^  ^^  followmg  is  the  hst  of  minimum  wages  to  be 

ilULrH   K^.    MAi^L-tiAIN ,  LlMll  HU  paid  by  contractors  doing  work  for  the  city  of  Mon- 

HUGH  C.  MacLEAN,  Winnipeg,  President.  treal :  Bricklayers   (sewers),  70  cents  an  hour;  brick- 

THOMAS  S.  YOUNG,  General  Manager.  layers,  60  cents;  carpenters  and  joiners,  45-60  cents; 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  cement  finishers,  40-50  cents;  electricians,  40-50  cents; 

Telephone  A.  2700  engineers,  40  cents;  licensed  oilers,  35  cents;  laborers 

■ (common),  30  cents;  laborers  (hod  carriers),  35  cents; 

MONTREAL  -  Telephone  Main  2399  -  119  Board  of  Trade  lathers    (wood    and    metal),    40-45    cents;    machinists, 

WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  50  cents;   masons,   45-55    cents;   plasterers,    50   cents; 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  painteirs,  40-45  cents  ;  plumbers,  45-55  cents ;  tile  set- 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  ters,  50-55  cents;  sheet  metal  workers  and  roofers,  40- 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  50    cents;    steamfitters,    45-55     cents;     stone    cutters 

LONDON,  ENG.    -    -    -    -    -    -    -    16  Regent  Street  S.W.  (marble,   granite,     limestone),     50c;     blacksmiths,    45 

STTRqrRTPTiON  RATFc:  '^^"'^■'' '  P^vers,  48  cents ;  quarrymen,  40  cents ;  block 
r-  ,  .^  SUBbCKIPIION  RAIES  setters.  48  cents ;  curb  and  flagstone  .setters,  45  cents ; 
Canada  and  Great  BrUain,  $2.00.  U.  S.  and  Foreign,  $3.00.  ,,.eighers,  35  cents  ;  asphalt  finishers,  45  cents  ;  asphalt 
Single  cop.es  10  cents. .  ^.^j.^,.^^  jq  ^^,.,^^  .  poij^hgrs,  40  cents  ;  levellers  (cement), 

Authorized    by    the    Postmaster    General    for    Canada,    for    transmission  '^^    CCUtS  ;    roller    (asphalt),   45    CCUtS  ;   big   roller    maCad- 

as  second  class  matter  „     ,,    ,„„    ,q,,  \    ,     „  '   ,=  a'".   -+0  cciits ;    brushers,    32>^     cents;    bottom     men 

Entered  as  second  class   matter  July  ISth,  1914,   at   the    Postoffice  at  ,  ,       .  t^    .A  7   •        .  ,  ■    ■,    \     ^ . 

Buffalo.  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879.  (draiiis),  3d-40  ceiits ;  Carters  (single  vehicle),  $4,  and 

Vol.33  May  28,  1919  N^T^  carters    (double  vehicle),  $7.50  a  day. 

Principal  Contents  p„,  ^  ^ew  Form  of  Reinforcing  Metal 

^^''"°'"'^' ■'*''  for  Concrete 

St.   Maurice    Paper   Company    I'lans    Industrial    Housing  „  ,      ^      .     ^.    .. 

c-  ,  From  Le  Genie  Civil 

Sclieme 48S 

1150  ton  Concrete  Steamship  Proves  Serviceable 490  IV    /T       CHARLES  RABUT,  a  retired  inspector  of 

Memorable    Good    Roads    Congress    and    Exhibition    in  VI        ^'"^   ^''^''^^'  ''"''^'''  ""'"^  roads    lias  recently 

Canada's  Oldest  City 492  -I- ▼-■-•  presented    a    paper    to  the    Academic    des 

,,  ^,  ,,,,,,,  .Sciences  in  which  he  proposes  a  new  form 
Mr.  Campbells  Address 502  ^f  reinforcement  of  concrete,  which  consists  in  .sub- 
Federal  Aid  is    Topic  of  Col.  Sohier's  Address 504  stituting  thin  flat  or  curved  plates  or  tubes  for  the  bars 

Road   Maintenance  Principles  and  Methods ...      507  and  rods  now  in  use. 

The  Place  and  Possibilities  of  Gravel  Roads 509  The   present   use   of   three   courses    about   a   given 

Design  of  Steel  Structures ^. .     513  P"'"*    '^    always    .superfluous    as    three    tri-orthogonal 

-,.,,.  .       ,  £-  .  tensions  can  be  arranged  in  two  perpendicular  planes. 

Mainly   Constructional "..      513  c       u-    u  i  j  rri 

one  of  which  possesses  only  one  degree  of  freedom ; 

these   two    planes   should    therefore    contain    the    two 

Chemical   Society's   Activities  principal   tensions,  one  of  these  being  the  largest  of 

the  three  under  consideration  and  the  two  other  tan- 
Following  the  convention  of  the  Canadian  Society  gential  to  a  third  virtual  course,  so  as  to  form  an  ideal 
of  Chemical  Industry  held  in  Alontreal,  it  was  decided  reinforcement  by  means  of  a  .sy.stem  of  triple  ortho- 
to  form  a  new  society  to  be  known  as  the  Canadian  gonal  surfaces,  especially  as  each  of 'the  three  courses 
Institute  of  Chemistry,  which  will  co-operate  with  the  may  be  real  in  some  areas  and  virtual  in  others,  ac- 
Society  of  Chemical  Industry.  The  following  were  cording  to  the  position  of  the  external  forces. 
elected  as  the  executive  committee  of  the  Society  of  In  a  structure  where  the  three  principal  forces  are 
Chemical  Industry:  Dr.  W.  L.  Goodwin,  chairman;  tensile  it  is  desirable  to  combine  a  course  of  bars  with 
Mr.  IT.  van  der  Linde,  vice-chairman  ;  Mr.  Alfred  Bur-  a  plate,  each  point  in  the  combination  being  so  fixed 
ton,  hon.  secretary.  The  council  comprises  Messrs.  that  the  bars  are  placed  in  accordance  with  one  of  the 
E.  (;.  R.  Ardagh,  J.  W.  Bain,  W.  Lash  Miller,  W.  H.  principal  tensions  and  the  plate  in  accordance  with 
Thom,  M.  L.  Hersey,  C.  R.  Hazen  and  T.  H.  Wardle-  the  two  others, 
worth. 

The  branch  organizations  are  as  follows : 
Montreal   branch:   Mr.    Robt.   Job,   chairman;   Mr. 
Geo.    D.   Mclntyre,   secretary;   committee,    Messrs.    I. 
GragerofT,  P.  H.  Holland,  C.  R.  Hazen  and  Reg.  M. 
MacLean. 

Toronto  branch:  Mr.  E.  G.  R.  Ardagh,  chairman.; 
Mr.  L.  T.  Acton,  secretary ;  committee,  Messrs.  J.  W. 
Bain,  M.  L.  Davies,  H.  E.  Rothwell,  C.  F.  Thurlow, 


Advantage  of  Plates 

The  use  of   plates,   as   proposed   by    M.   Rabut,   is 
claimed  to  have  the  following  advantages : 

(1)  A  saving  in  the  labor  required  to  place  a  given 
weight  of  metal  in  position. 

(2)  A  greater  stability  before  and  during  the  plac- 
ing of  the  concrete. 

(3)  Use  of  the  resistance  of  the  internal  forces  in 
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the   structure    in    two   princijial    directions    instead    of 
only  in  one  as  hitherto. 

(4)  In  the  case  of  a  ])lale  covered  on  botli  sides 
with  concrete,  the  two  faces  are  independent  of  the 
direction  of  the  total  tangential  force. 

(5)  In  the  case  of  plates  covered  on  only  one  side, 
the  maxinunn  resistance  is  obtained  by  the  removal 
of  the  neutral  axis  to  a  maximum  distance,  the  sup- 
pression of  the  dead  zone  (i.  e.,  the  zone  of  material 
between  the  reinforcement  and  the  surface)  which 
never  possesses  the  same  strength  as  the  remainder  of 
the  structure,  the  protection  of  the  concrete  from 
shocks,  chemical  corrosion  and  infiltration  and  the  use 
of  the  reinforcement  as  part  of  the  form  of  shuttering. 

(6)  The  ix>ssibility  of  increasing  the  adhesion  by 
soldering  or  welding  the  bars  to  the  ])late  in  a  trans- 
verse direction  to  the  tangential  forces  and  to  the  pres- 
sure on  the  concrete. 

(7)  The  ease  with  which  the  use  of  concrete  may 
be  avoided  in  part.s  where  metal  alone  will  suffice,  as 
in  the  case  of  concrete  tubes,  where  the  metal  acts  in 
accordance  with  its  longitudinal  adhesion  and  trans- 
verse tension. 

M.  Rabut's  experience  with  concrete  reinforced 
with  tubes  or  ])lates  shows: 

(a)  The  forces  acting  on  the  tube  may  be  calculat- 
ed by  the  ordinary  rules. 

(b)  There  is  no  need  to  consider  the  resistance  of 
the  filling,  as  it  has,  naturally,  sufficient  resistance  to 
compression.  Hence,  lean  concrete  or  even  sand  may 
be  em])loyed. 

"Tubed  concrete"  is  specially  useful  for  the  econo- 
mical construction  of  structures  heavily  loaded  at  the 
end,  for  the  pylons  of  suspension  bridges,  aerial  hang- 
ers or  stations,  wireless  stations  or  viaducts.  This 
is  quite  distinct  from  the  use  of  piles  and  tubular  foun- 
dations in  which  the  tube  or  column  carries  the  load 
directly. 

For  structures  with  simple  curves  the  reinforced 
bars  may  usually  be  replaced  by  a  piece  of  thin  sheet 
ir;>n  which  is  filled  with  concrete. 

Use  in  Railway  Sleepers 
A  very  important  application  of  this  new  reinforce- 
ment is  for  railway  sleepers,  for  in  all  such  articles 
there  is  an  enormous  advantage  in  doing  away  with  the 
reinforcement  of  the  neutral  axis,  inasmuch  as  it  also 
obviates  on  the  dead  zone,  which  may  be  Yz  in.  to  2 
in.  thick,  only  a  total  thickness  of  23/2-6  in.  Reinforced 
])lanks  made  by  the  new  arrangement  seldom  need 
any  other  reinforcement  other  than  a  fixed  band  of 
metal,  which  also  serves  as  a  mould.  The  shells  of 
boats  can  be  designed  on  the  new  system  in  an  equal- 
ly simple  manner.  Curved  structures  under  longitud- 
inal compression,  such  as  dams,  reservoirs,  or  retain- 
ing walls,  should  consi.st  of  a  concrete  wall  reinforced 
by  a  plate  or  sheet — which  serves  as  a  form  and  en- 
sures ample  resistance  to  water — provided  with  rein- 
forcing bars  placed  in  the  direction  of  the  flow  of  the 
water  or  pressure.  In  the  opinion  of  M.  Rabut,  such 
a  construction  will  put  an  end  to  the  disastrous  break- 
downs which  occur  at  intervals  in  barrages  built  on 
older  ideas  of  reinforcement. 


Mr.  A.  S.  Clarson,  secretary  of  the  Association  of 
Canadian  Construction  and  Building  Industries,  has 
been  presented,  by  the  St.  (ieorge's  .Society,  Montreal, 
of  which  he  is  president,  with  a  suit  case  fitted  with 
silver  mounted  accessories.  Mr.  Clarson  will  be  soon 
leaving  Montreal  to  take  up  his  residence  in  Ottawa. 


St.  Maurice  Paper  Go.  Plans 
Industrial  Housing  Scheme 


THE  subject  of  workmen's  housing  is  now  re- 
ceiving wide  attention  both  in  Europe  and  on 
the  North  American  continent.  While  the  ques- 
tion has  been  somewhat  neglected  until  recently 
by  the  province  of  Quebec  in  general,  several  efforts 
have  been  made  ])rivately  by  industrial  concerns  to 
-solve  the  problem  and  make  the  conditions  of  their 
workmen  an  asset  to  the  company.  The  accompany- 
ing illustrations  from  the  work  of  Mr.  J.  Cecil  Mc- 
Dougall,  A. R.I. B. A.,  architect,  Montreal,  show  what 
has  been  done  for  the  St.  Maurice  Paper  Co.,  Ltd.,  at 
Cap  de  la  Madeleine,  P.  Q. 

In  this  case  the  object  in  view  was  to  provide  com- 
fortable homes  for  the  employees,  built  at  a  cost  which 
would  enable  their  being  rented  at  a  figure  within  the 
means  of  the  workmen  and  at  the  same  time  give  the 
company  .some  return  on  their  expenditure.  This  is 
the  basis,  or  should  be,  of  all  "industrial  Housing"  and 
':t  must  no^  be  confused  with  many  suburban  develop- 
ments where  the  hou.ses,  with  few  exceptions,  have 
been  built  to  sell  or  rent  at  figures  not  governed  by 
the  wages  of  the  average  workman. 

Design  Governed  by  Materials  Locally  Available 

The  local  labor  and  materials  must  always  be  fac- 
tors in  any  industrial  housing  scheme,  and  for  the  one 
under  consideration  no  brick  was  available  and  lumber 
was  plentiful,  so  that  the  construction  is  wcx)d  frame, 
clap  board  exterior,  and  plastered  on  the  interior,  the 
foundations  being  concrete.  All  the  houses  have  base- 
ments, bath  rooms,  electric  light  and  arc  heated  by  a 
hot  water  system.  There  are  four  standard  units  be- 
ing used:  Type  A  with  four  rooms,  type  B  with  five 
■00ms,  and  type  C  and  D  with  six  rooms. 

The  first  two  types  have  a  general  similarity  in  the 
disposition  of  the  rooms,  but  while  the  former  is  de- 
signed to  be  built  with  the  gallery  end  facing  the  main 
road,  the  other  is  placed  with  the  entrance  facing  the 
road,  enabling  these  two  types  to  be  used  in  combina- 
tion, forming  a  group  around  a  court,  along  the  lines 
of  the  best  developments.  In  the  case  of  type  A,  the 
kitchen  and  dining  room  are  combined  to  form  a  gen- 
eral living  room,  which  leaves  the  other  floor  room  to 
be  used  as  a  parlor,  as  is  often  desired.  In  type  B  the 
dining  room  and  kitchen  are  .separate  and  the  vesti- 
bule is  eliminated  on  account,  of  the  entrance  being 
j)rotected  by  a  verandah. 

The  other  types,  C  and  D,  show  two  different  solu- 
tions of  the  six-roomed  house.  In  type  C  additional 
space  is  obtained  in  the  living  room  by  omitting  the 
hall  and  placing  the  stairs  next  to  the  entrance.  Ty])e 
D  is  a  little  more  pretentious  than  the  others,  having 
all  the  cu.stomary  requirements  within  a  rea.sonable 
area. 

The  exteriors,  always  a  difficulty  in  an  inexpensive 
house,  have  been  treated  in  a  simple  manner,  with  due 
respect  for  economy  and  an  a\i>idance  of  striving  after 
effects. 

The  .school  house  illustrated  is  constructed  in  the 
.same  manner  as  the  houses,  planned  along  recognized 
lines,  with  all  the  conveniences  required  and  heated 
by  a  hot  water  furnace  in  the  basement. 
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1150  ton  Concrete  Steamship 
Proves  Serviceable 


THE  first  reinforced  concrete  steamship,  of  over 
1,000  tons  dead  weight  cajjacity,  built  in 
the  United  Kingdom,  is  shown  in  one 
of  the  accompanying  illustration.  This  ves- 
sel has  recently  gone  through  her  trials  in 
an  entirely  satisfactory  manner  and  has  i)cr- 
formed  several  voyages  fully  laden  with  cargo.  1"he 
launching  of  this  |)ioneer  ship  was  carried  out  in  June 
last  at  Barrow-in-l"'urness,  from  the  yard  of  the  h'erro- 
Concrete  Ship  Construction  Co.,  Ltd. 

The  vessel  is  205  feet  long  between  ])erpendic\i- 
lars;  32  feet  in  breadth,  19  feet,  6  inches  in  de])th  and 
draws  15  feet  9  inches,  when  carrying  a  cargo  of  1,150 
tons  dead  weight.  She  is  fitted  with  engines  capable 
of  developing  400  indicated  horse-power  and  has  a 
speed  of  6H  knots.  The  "Armistice,"  as  the  vessel 
is  known,  made  her  maiden  trip  to  Ireland,  bringing 
a  cargo  of  grain  to  London,  and  the  arrival  of  the 
first  concrete  steamship  in  the  Thames  naturally  at- 


crew  dilTers  in  no  essential  respect  from  that  to  be 
found  in  the  modern  steamship  and  the  equipment  is 
of  thoroughly  up-to-date  character,  including  wire- 
less telegraphy  installation. 

It  is  stated  that  the  "Armistice"  has  encountered 
very  heavy  weather  and  proved  to  be  entirely  sea- 
worthy, one  particularly  noticeable  feature  being  the 
complete  absence  of  vibration.  With  regard  to  carry- 
ing capacity,  in  conseciuencc  of  the  greater  dimensions 
necessitated  by  the  employment  of  reinforced  con- 
crete, the  accommodation  f(jr  cargo  in  terms  of  cubic 
feet,  gives  the  "Armistice"  a  considerable  advantage 
in  cumpari.son  with  the  steel  ship  of  equal  dead  weight 
capacity  so  far  as  relatively  light  cargo  is  concerned. 
For  example,  the  vessel  brought  to  London  over  900 
tons  of  oats  or  about  200  tons  more  than  could  have 
been  gotten  into  a  steel  ship  of  the  same  weight  carry- 
ing ca])acity.  (^f  course,  if  the  cargo  had  consisted  of 
iron  ore,  for  instance,  the  weight  carried  would  have 
been  e<|ual  in  both  cases.  .\s  most  of  the  cargo  to  be 
dealt  with  are  comi)aratively  light  and  bulky,  concrete 
.ships  may  be  said,  in  a  general  way,  to  possess  a  dis- 
tinct advantage  in  respect  of  earning  power. 

This  vessel  was  built  on  the  Hennebi((ue  system 
of  reinforced  concrete  construction,  for  which  F.  G. 
Engholm  &  Partners  have  the  sole  rights  in  Canada. 


L 
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The   first   large   reinforced   concrete   vessel    built    in    the    United    Kingdom 


tracted  a  good  deal  of  attention  from  seafaring  people 
and  others  interested  in  the  shipping  industry.  The 
"Armistice"  has  completed  several  voyages  on  the 
cross-channel  service,  behaving  well  in  every  respect 
as  a  sea-going  vessel  and  proving  herself  to  be  a  re- 
munerative investment  to  the  owners. 

The  reinforced  concrete  caissons,  which  were  em- 
ployed for  the  support  of  the  launching  ways,  were 
specially  designed  for  tlic  extension  of  the  launching 
ways  into  the  deep  water  and.  after  having  been  used 
at  any  one  of  the  berths  in  the  yard,  could  be  freed 
and  towed  to  any  other  berth  for  lamiching  purposes. 
The  cais.sons  are  sunk  by  the  admission  of  water  and 
floated  when  necessary  after  draining  ofT  the  water 
at  low  tide. 

The  general  arrangement  of  the  vessel  is  illustrat- 
ed in  the  elevation  and  deck  plan  reproduced  here- 
with.    The   accommodation    for   cargo,   officers   and 


Good  Roads  Association  Formed  at  Sault 

Ste  Marie,  Ontario 

The  Sault  Ste.  Marie  Good  Roads  .Association  was 
organized  about  three  weeks  ago  and  has  already  over 
200  members.  Mr.  John  Ryan,  the  president  of  the 
association,  states  that  they  expect  to  have  a  mem- 
bership of  .3.000  in  the  not  very  distant  future  and  that 
they  have  more  automobiles  in  .Sault  Ste.  Marie,  in 
l)roi)<)rtion,  than  any  other  city  in  Canada.  Mr.  \V.  C. 
Franz,  president  of  Lake  Superior  Corporation,  is  vice 
president  of  the  new  organization,  and  Mr.  1..  I..  Jac- 
obs is  secretary-treasurer. 


The  Nova  Scotia  Legislature  has  pa^sed  tiic  Road 
Machinery  and  Highways  .-\ct  which  authorizes  the 
raising  of  loans  to  be  used  in  road  construction  and  in 
the  purchase  of  road  machinery. 
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DECK   PLAN 
Details   of   1160  ton   concrete   steamship,   described   on   preceding   page. 


Five  Bridges  to  be  Erected  in  Saskatchewan 

The  ])rovince  of  Saskatchewan  will  have  five  steel 
bridges  erected  as  soon  as  tenders  can  be  let  and  con- 
tractors get  on  the  ground.  They  are  as  follows : 
Bridge  near  Canora,  104  feet,  on  concrete  abutments, 
across  the  Assiniboine  River,  Maple  Creek  bridge,  a 
60  foot  steel  bridge  on  concrete  abutments  on  the  main 
road  from  Maple  Creek  north  to  Bigstick ;  the  Mile- 
stone district  bridge,  84  feet,  steel  on  concrete  abut- 
ments across  Moose  Jaw  Creek  west  of  Rouleau ; 
bridge  in  Moose  Jaw  County  spanning  Moose  Jaw 
Creek  near  Baildon,  which  will  be  a  steel  structure,  126 
feet :  Morse  bridge  across  Wiwa  Creek,  north  of  Van- 
guard, 60  feet,  steel  on  concrete  a1)utments. 


Provincial  Highway  Ministers  Favor 
Federal  Aid 

The  Ministers  of  Highways  and  other  representa- 
tives of  the  provincial  governments,  took  the  oppor- 
tunity at  the  Congress  of  holding  a  meeting  to  discuss 
the  question  of  federal  aid  for  road  work.  They  were 
unanimously  in  favor  of  the  proposal,  and  it  was  de- 
cided that  when  they  returned  to  their  respective  pro- 
vinces, each  should  get  in  touch  with  and  enlist  the 
support  of  the  members  of  the  federal  parliament  in 
his  province  to  secure  a  grant  for  "Good  Roads"  from 
the  Dominion  Government. 


Two  Montreal  Contracting  Firms  Merge 

Two  of  the  foremost  Montreal  contractors,  Anglins,. 
Ltd.,  and  the  Norcross  Bros.  Co.,  have  amalgamated 
under  the  title  of  the  Anglin,  Norcross  Co.,  Ltd.  The 
new  firm  acquires  the  Canadian  business  of  Norcross 
Brothers  of  Worcester,  Mass.,  with  granite  cutting 
and  marble  works  at  Iberville,  Quebec.  Mr.  J.  P. 
Anglin  will  be  president  of  the  new  company ;  Mr. 
Henry  J.  Gross,  formerly  oi  Norcross  Brothers,  will 
be  vice-president  and  treasurer,  and  C.  D.  Harrington 
will  act  as  vice-president  and  manager.  The  Atlas 
Bond  and  Security  Company  is  handling  the  issue  of 
bonds  and  p"eferred  stock.  The  capitalization  of  pre- 
ferred stock  will  be  $1,000,000  and  that  of  common 
stock  $1,000,000.  Both  concerns  have  carried  out  very 
large  contracts  in  Montreal  and  the  province  of  Que- 
bec. 


Correction 

The  Metal  Shingle  &  Siding  Company's  advertise- 
ment in  the  "Contract  Record"  of  May  21st  contained 
an  illustration  of  the  C.  P.  R.  train  sheds  at  Montreal, 
the  largest  single  skylight  job  in  Canada,  The  area 
was  given  as  25,000  square  feet,  whereas  it  should 
have  been  125,000  square  feet.  The  advertisement 
in  corrected  form  ajjpears  in  this  week's  issue. 


The  bondholders  of  the  National  Brick  Co.  of  La- 
prairie  have  agreed  to  a  scheme  under  which  their 
rights  for  interest  are  modified. 


A  proposition  for  the  building  of  moderate-priced 
five-room  cottages  has  recently  been  urged  by  A.  K. 
Hilder  of  Winnipeg.  He  claims  that  houses  of  this 
character  can  be  built  with  hollow  tile  for  $2,000.  He 
estimates  that  a  30-ft  lot  would  not  cost  more  than 
$400  or  $500  and  the  price  of  $2,000  for  the  house  is 
dependent  upon:  (1)  the  house  would  ])e  erected  by 
the  manufacturers  of  the  building  material,  so  that 
there  would  be  contractor  intervening;  (2)  the  houses 
would  be  built  in  large  numbers  together,  where  20 
to  25  per  cent  could  be  saved  on  the  work  and  inspec- 
tion and  haulage  of  materials ;  (3)  the  houses  should 
be  built  on  land  com])aratively  near  the  place  of  manu- 
facture of  the  hollow  tile  construction  material. 
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MEMORABLE  GOOD  ROADS  CONGRESS  AND 
EXHIBITION  IN  CANADA'S  OLDEST  CITY 

Under  Auspices  of   Canadian    Good    Roads  Association  Attracts 
Close  on  500  Delegates — Eight    Provinces  Officially  Represented 


ALARdE  number  of  the  delegates  to  the  Sixth 
Canadian  Good  Roads  Congress,  in  Quebec 
City,  held  May  20-22,  arrived  on  the  evening 
of  Monday,  May  19,  having  motored  from 
Montreal  to  Quebec  City  in  cars  placed  at  their  dis- 
posal by  the  members  of  the  Automobile  Club  of 
Canada.  This  trip  proved  a  very  pleasant  and  aus- 
picious preliminary  to  the  Congress — beautiful  weath- 
er, beautiful  scenery  and  beautiful  roads  combined  to 
make  it  a  delightful  run.  The  visitors  were  unani- 
mous in  their  praise  of  the  highway  over  which  they 
were  driven.  This  road  is  for  the  most  part  water- 
bound  macadam  with  a  tarvia  mat,  16  ft.  wide.  There 
is  also  a  stretdh  of  12  miles  of  cement  concrete  and 
adjacent  to  the  city  there  is  a  section  of  asphaltic  con- 
crete. There  were  nine  cars  and  over  forty  delegates 
on  the  trip. 

The  convention  opened  on  Tuesday  morning,  with 
Mr.  S.  L.  Squire,  President  of  the  Canadian  Good 
Roads  Association,  in  the  chair. 

Through  the  courtesy  of  the  Quebec  Government 
the  delegates  had  the  use  of  the  snacious  dining  room 
in  the  provincial  parliament  building.  Among  those 
present  were  many  distinguished  gentlemen.  Seated 
at  the  head  table  were  the  following:  Hon.  Chas. 
Fitzpatrick,  Lieutenant-Governor,  Province  of  Que- 
bec ;  Sir  Lomer  Gouin,  Premier  of  Quebec;  Hon.  J.  A. 
Tessier,  Minister  of  Roads  for  Quebec ;  Mayor  Lavi- 
gueur;  Hon.  Frank  Carrel,  M.  P.,  ex-president 
of  the  Quebec  Automobile  Club ;  Hon.  S.  J.  Latta, 
Minister  of  Highways  for  Saskatchewan;  Mr.  L.  B. 
Howland,  President  of  the  Canadian  Automobile  As- 
sociation, and  Capt.  J.  A.  Duchastel  de  Montrouge, 
Hon.  President  of  the  Canadian  Good  Roads  Associa- 
tion ;  Hon.  P.  J.  Veniot,  Minister  of  Public  Works,  pro- 
vince of  New  Brunswick  ;  Premier  Arsenault,  of  Prince 
Edward  Island. 

Mr.  Squire  expressed  his  great  pleasure  in  wel- 
coming such  a  repre.sentative  gathering  of  men  from 
all  over  the  Dominion.  On  previous  occasions  they 
had  had  many  successful  congresses,  but  this  one 
opened  under  particularly  gratifying  circumstances, 
inasmuch  as  they  had  acceptances  from  representatives 
of  every  province  in  Canada. 

Quebec's  Interest  in  Good  Roads 

The  chairman  called  upon  Sir  Chas.  Fitzpatrick, 
Lieutenant-Governor  of  Quebec,  to  officially  open  the 
convention.  Sir  Charles  said  it  was  a  pleasure  and  a 
privilege  to  welcome  the  delegates  not  only  to  the  city, 
but  also  to  the  Province  of  Quebec.  Particlarly  was 
he  pleased  to  bid  them  welcome  in  view  of  the  sub- 
ject which  was  to  be  discussed.  "In  this  province,  in 
the  past,"  he  said,  "we  have  been  anxious  for  the  con- 
struction of  good  roads  and  I  think  we  may  say  that 
our  roads  are  as  good,  if  not  better  than,  those  of  any 
other  province  in  the  Dominion.'  He  was  anxious  that 
they  should  see  the  excellent  highways  they  had  in 
the  province,  but  still  more,  they  should  sec  Quebec 
as  it  really  was    and    its  people  as  they  really  lived. 


They  would  then  realize,  after  they  had  been  in  touch 
with  the  ijcople  of  Quebec  that  the  broad  spirit  of 
Canadianism  existed  in  this  province  as  much  as  in  any 
other  in  the  Dominion.  He  recalled  that  here  had  come 
the  band  of  pioneers  who  had  discovered  the  St.  Law- 
rence, explored  the  Great  Lakes,  travelled  down  the 
Mississippi,  and  settled  Louisiana.  Surely  the  descend- 
ants of  these  men  had  the  right  to  call  themselves  Can- 
adians. And  there  was  no  element  in  the  community 
that  had  a  greater  interest  in  maintaining  their  con- 
nection with  the  I'ritish  Empire  than  had  the  peonle 
of  this  i)rovince,  because  all  that  they  held  dear  in 
language  and  religion  depended  upon  that  connection. 

Association  Has  Power  Over  the  Masses 

Sir    Lomer   Guuin,    Premier   of   Quebec,    \v;i-    ii(\t 
called  ui)on  to  speak. 

"The  presence  of  delegates  from  nearly  all  jiaris  i»i 
the  country  is  a  great  compliment,"  he  said,  "first  to 
the  Canadian  Good  Roads  Association,  to  the  people 
of  the  province  of  Quebec,  and  to  the  provincial  gov- 
ernment. I  may  say  that  such  a  compliment  is  surely 
deserved  by  the  Association,  which,  for  the  past  few 
years,  has  spent  so  much  time  and  so  much  energy  in 
spreading  the  gospel  of  road  improvement.  Unlike 
most  associations  of  the  kind,  it  was  successful  from 
the  very  inception.  If  we  go  back  to  the  first  conven- 
tion organized  by  the  promoters  of  the  Association, 
we  find  that  it  then  met  with  unquestioned  encourage- 
ment and  that,  every  year  since,  its  success  has  been 
growing.  Such  a  fact  shows  that  the  big  work  it  is 
carrying  on  has  a  very  strong  convincing  power,  not 
only  over  the  governments,  not  only  over  the  road 
builders,  but  over  the  masses.  As  to  the  people  of  the 
province  of  Quebec,  I  wish  to  say  that  they  also  de- 
serve the  compliment.  I  may  be  charged  with  flattery, 
but,  even  if  such  an  accusation  should  be  threatened 
on  me,  I  feel  that,  to  be  fair,  we  have  to  praise  the 
people  of  the  province  of  Quebec  for  the  very  keen 
understanding  they  have  of  the  good  roads  policy.  A 
good  roads  policy  is  not  a  mere  matter  of  course,  nor  is 
it,  by  any  means,  quite  clear  to  everybody.  In  fact, 
when  we  first  put  the  proposition  before  the  public, 
we  certainly  met  with  an  enthusiastic  answer  in  gener- 
al, but  very  often,  we  came  across  stubborn  op- 
position, and  had  to  face  difficulties  of  all  kinds. 
However,  we  went  to  work  and  devised  a  comprehen- 
sive policy  which  provided  both  for  local  needs  and  the 
general  requirements  of  the  traffic.  The  farmer  need- 
ed a  road  to  bring  the  milk  to  the  butter  or  cheese  fac- 
tory, to  haul  all  the  farm  products  to  the  station ;  he 
needed  an  improved  road  to  connect  his  farm  with  his 
village :  the  commercial  traveller,  the  doctor,  the  priest 
needed  the  road.  To  all  we  said :  'Go  on  and  build 
your  roads,  we  shall  supply  money,  the  engineers  and 
the  machinery,  whenever  necessary.' 

Twenty  Millions  Spent  in  Quebec  Since  1912 
".And  we  find  that  thin«T.<  came  out  pretty  well,  if 
we  remember  that  up  to  19'").  140  macadam  outfits  arc 
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possessed  by  different  municipalities,  that  our  depart- 
ment of  roads  has  57  outfits,  besides  several  other 
pieces  of  machinery  which  are  at  the  disposal  of  the 
municipalities  under  easy  conditions ;  that,  in  1907,  a 
trunk  road  was  an  unknown  thing,  while,  now,  we  have 
over  300  miles  of  trunk  roads  connecting  together  the 
main  points  of  the  province ;  that  several  other  trunk 
roads  to  be  built  by  the  municipalities  are  under  way, 
for  instance,  between  Montreal-Sherbrooke,  Montreal- 
Levis,  Sherbrooke-Beauceville,  Sherbrooke-Beauce 
Junction,  Levis-Fraserville,  and  that,  from  1912,  we 
have  spent  towards  the  improvement  of  our  roads 
about  $20,000,000. 

"I  do  not  want  you  to  take  this  as  conceit.  I  do 
not  look  at  the  things  we  have  done  only  for  the  pur- 
pose of  bragging;  far  from  indulging  in  self  contem- 
plation, I  look  into  the  things  of  the  past  for  the  pur- 
pose of  comparing  the  work  done  with  the  work  re- 
maining to  be  done.  I  never  can  forget  that,  if  we  have 
over  2,500  miles  of  improved  roads,  our  total  mileage 
is  40,000,  and  that,  consequently,  we  have  in  store  an 
immense  quantity  of  work  and  pains.  Forty  thousand 
miles  is  a  very  long  stretch  of  road.  There  is  a  say- 
ing, A  long  lane  has  no  turn.  I  am  afraid  that  such  a 
stretch  as  40,000  miles  is  long  enough  to  be  without 
any  turn,  and  that  none  of  us  will  ever  see  the  end  of 
it.  However,  we  look  forward  with  confidence  to  the 
final  performance  of  the  task,  knowing  that  a  very 
large  proportion  of  the  mileage  will  remain  eartli 
roads  and  will  require,  for  a  long  time  to  come,  nothing 
but  intelligence  and  close  care. 

Roads  to  Satisfy  All  Needs 

"In  this  connection,  I  must  say  that  we  have  provid- 
ed in  the  best  way  possible  for  the  improvement  and 
maintenance  of  all  kinds  of  roads  with  the  least  cost 
possible.  We  have  divided  the  province  into  22  sec- 
tions, each  under  the  direction  of  an  engineer.  The  en- 
gineer has  in  hand  the  road  proposition  in  his  division 
and  has  to  handle  it  along  the  lines  of  economy  and 
efficiency.  It  has  been  said  that  the  best  engineer  is 
he  who  finds  some  means  of  avoiding  construction. 
We  expect  our  engineers  to  avoid  construction,  that 
is  to  do  away  with  expenditure  or  to  curtail  ex- 
penditure, whenever  possible,  without  hampering 
the  normal  development  of  road  improvement.  We 
want  the  roads  to  be  up  to  the  needs  in  every  part  of 
the  province,  nothing  more,  nothing  less.  We  want 
the  expenditure  to  cope  with  every  requirement, 
nothing  less,  nothing  more. 

Balance  Expenditure  and  Resources 

"This  is  an  important  point,  the  care  we  have  tak- 
en and  are  taking  to  balance  the  expenditure  with  our 
resources.  We  make  it  a  point  to  do  all  that  we  can, 
but  nothing  that  we  cannot.  Unlimited  expenditure 
does  not  agree  with  us.  We  have  an  everlasting  con- 
sideration for  the  modest  little  million  which  is  so  pro- 
ductive of  good,  if  spent  honestly  and  properly.  As 
a  matter  of  fact,  every  question  we  have  to  deal  with  is 
a  question  of  money.  Even  sentiment  sometimes  is 
governed  by  money.  The  trouble  would  be  if  money 
was  governed  by  sentiment.  At  any  rate,  I  am  sure 
you  are  awake  to  the  fact  that  the  very  important  ques- 
tions that  will  be  the  matter  of  your  discussion  are  in- 
timately connected  with  money,  inasmuch  as  they  in- 
volve expenditure,  and  are  also  intimately  connected 
with  sentiment,  inasmuch  as  the  carrying  out  of  road 
works  is  bound  to  have  influence  on  the  welfare  of  the 
whole  community. 


United  Efforts  to  Produce  Success 


"The  history  of  road  building  offers  a  few  facts, 
which,  in  my  mind,  are  related  together  in  a  similar 
way  to  certain  facts  of  our  political  and  social  life.  Is 
it  not  striking  to  note  that  Tresaguet,  the  French  en- 
gineer, set  forth,  in  1775,  certain  principles  of  road 
building,  which  are  still  of  daily  application,  and  that, 
25  years  later,  Telford  and  MacAdam,  both  English 
engineers  introduced  a  method  almost  identical?  Is 
it  not  remarkable  to  note  that  the  stone  crusher  was 
invented  by  Blake,  an  Englishman,  in  1858,  and  the 
steam  roller  by  Lemoine,  a  Frenchman,  in  1859? 

"I  am  sure  that  this  alternate  action  of  the  French 
and  English  genius  towards  a  common  object  appeals 
to  you  as  an  example  of  what  these  two  nations  have 
achieved  and  can  achieve  for  the  betterment  of  the  con- 
ditions of  life.  United,  they  have  and  they  will,  in  the 
world,  and  particularly  in  our  country,  journey  towards 
the  great  and  noble  ideals  that  have  always  been  the 
stake  of  civilized  nations.  I  am  confident  that  our  aims 
will  be  attained  if  we  join  our  efi^orts  together  as  re- 
gards road  improvement.  We  have  already  taken  up 
our  part  of  the  big  work  and  it  affords  me  satisfaction 
to  see  the  distinguished  delegates  of  the  sister  provinc- 
es today  with  us,  ready  to  take  up  the  same  work  and 
to  carry  it  out  in  a  way  that  will  be  of  benefit  to  each 
of  the  provinces,  and  consequently  to  the  whole  of 
Canada.  I  think  I  am  not  mistaken  in  pointing  out 
that  this  convention  opens  under  very  favorable  aus- 
pices, since  the  various  racial,  political  and  social  ele- 
ments of  the  country  are  co-operating  in  carrying  out 
one  of  the  most  important  works  the  Confederation 
has  ever  undertaken.  Gentlemen,  you  have  had  and 
you  shall  have  our  support  financially  and  morally. 
We  expect  you,  in  your  turn,  to  give  the  best  of  your 
ability  and  of  your  knowledge  to  the  solution  of  the 
great  problems  in  which  we  are  all  interested,  and  I 
wish  you  all  the  success  you  are  entitled  to." 

Coming  Ahead  in  New  Brunswick 

Following  Sir  Lomer's  address,  Hon.  Mr.  Veniot, 
Minister  of  Public  Works  for  the  Province  of  New 
Brunswick,  was  introduced.  The  Minister  said  he  had 
come  to  listen,  rather  than  to  speak.  He  felt  that  in 
coming  to  the  convention  he  could  learn  a  great  deal 
that  would  be  beneficial  in  connection  with  the  im- 
provements they  were  endeavoring  to  make  in  his 
province.  He  fully  agreed  with  the  Premier  when  he 
.^aid  that  "good  roads"  was  one  of  the  main  questions 
in  the  Dominion  of  Canada  to-day.  Up  to  two  or 
three  years  ago,  however,  good  roads  had  been  out 
of  the  question  in  New  Brunswick,  owing  to  the  lim- 
ited revenue  and  the  small  population  in  proportion 
to  the  area  involved.  Latterly  the  people  had  come  to 
believe  that  better  highways  were  essential,  so  that 
they  were  now  actually  forcing  the  hand  of  the  Gov- 
ernment in  the  matter  of  improvements  of  their  roads. 
New  lirunswick  was  perhaps  alone  in  the  matter  of 
its  road  policy.  While  in  Quebec,  in  Ontario  and  in 
Nova  Scotia  the  municipalities  contributed  largely  to 
road  work,  in  his  province  the  government  had  to  bear 
the  expense,  except  for  a  very  small  tax,  amounting  to 
about  $80,000  in  one  year.  The  question  with  them 
was  a  very  difficult  one,  owing  to  the  limited  revenue. 
Latterly  automobile  traffic  had  been  becoming  so  great 
that  the  provincial  authorities  had  been  able  to  use 
the  fees  to  raise  quite  a  large  amount  of  money  for 
highway  improvement.  In  his  province  they  certainly 
could  not  lay  claim  to  the  construction  of  "perman- 
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cut"  roads,  and  even  if  they  liad  tlie  money  they 
thoui(ht  that  owinjj  to  climatic  and  soil  conditions,  it 
(Vould  not  i)e  wise  tor  them  tcj  build  roads  of  this 
class.  However,  they  had  started  on  an  improvement 
programme  and  hoped  they  would  be  able  to  give  the 
I'rovince  "f^ood  roads." 

The  next  speaker  was  Hon.  Mr.  J.  A.  Tessier, 
.After  paying  his  respects  to  the  congress  and 
thanking  its  organizers  for  having  selected  tne  city  of 
(Juebec  as  the  seat  of  the  present  convention,  Hon. 
Mr.  Tessier  dealt  with  the  road  situation  in  (Quebec 
|)rovince,  ])ointiiig  out  the  results  that  have  been  ac- 
complished from  the  efforts  which  have  been  made 
ever  since  1907.  In  speaking  of  the  road  building 
problems  now  before  the  country,  Mr.  Tessier  continu- 
ed: "Of  all  the  great  problems  of  reconstruction, 
which  must  engage  our  attention  in  this  after-war 
period,  that  of  the  imjjrovement  of  rural  highways  is 
l)erhajjs  the  most  imj^ortant.  We  are  living  in  a  large 
country  where  natural  resources  abound  and  it  is  es- 
sential that  we  have  numerous  and  easy  methods  of 
communication  to  make  possible  the  exploitation  of 
these  resources  and  to  ensure  the  speedy  distribution 
of  raw  materials. 

"We  must  view  the  good  road  iirol^lem  in  our  coun- 
try from  two  different  viewpoints;  the  economic  as- 
pect and  the  philanthropic  aspect.  l">om  the  economic 
l)oint  of  view  the  imprt)vement  of  roads  is  primarily 
important  to  the  industrial  and  agricultural  develop- 
ment of  the  country. 

Wherein  Agricultural  Districts  Benefit 
"The  ad\  antages  which  result  from  the  construction 
of  an  imi)ro\ed  highway  in  an  agricultural  district  or 
an  industrial  centre  are  incalculable.  We  already  have 
many  pr(X)fs  of  this  in  the  great  arteries  which  we 
have  constructed  in  the  Province  of  (Juebec  in  the 
last  live  or  six  years.  Agriculture  has  developed  to 
an  established  degree  along  the  routes  of  the  chief 
roads ;  farms  have  increased  in  value  and  the  farmers 
have  derived  greater  profits  on  account  of  the  ease 
with  which  they  have  been  able  to  dispose  of  their 
])roducts. 

"In  industrial  centres  good  roads  are  also  consider- 
ed indispen.sable.  In  a  few  months  we  shall  complete 
the  construction  of  a  highway  in  one  of  the  most  im- 
portant industrial  localities  of  the  I'rovince  of  Que- 
bec, the  -St.  Maurice  X'alley.  Tht  Three  Rivers  to 
(irand-Mere  route,  which  is  concerned  here,  has  been 
urged  by  great  industrial  companies,  located  at  .Shaw- 
inigan  Falls  and  (irand-Mere,  and  1  mig'ht  say  that 
they  have  even  consented  to  pay  a  considerable  portion 
of  the  cost  of  construction,  .so  much  importance  do 
they  attach  to  this  project  in  the  development  and 
progress  of  their  enterprises.  Let  us  use.  in  meet- 
ing the  difficult  conditions  of  to-day.  the  same  energy 
and  ardor  to  promote  the  economic  development  of 
our  country.  The  most  certain  means,  1  think,  of  pro- 
ducing this  result  is  to  continue  to  imi>rove  our  means 
of  rural  communication  and  to  construct  new  main 
thoroughfares   throughout   Canada." 

P.E.I.  Hopes  to  do  Something 
The  chairman  next  introduced  Hon.  .\.  E.  .Xrscn- 
ault.  Premier  of  Prince  ICd.vaid  Island,  who,  as  he  told 
the  meeting,  was  enabled  to  be  ])resent  through  a  for- 
tunate accident.  He  was  no  stranger  to  Quebec,  he 
said,  and  was  quite  sure  that  when  the  delegates  had 
spent  a  Tew  days  in  the  ancient  city  they  would  look 
back  and  repeat  the  motto  of  the  province,  "Je  me 
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Souviens,'  ("I  remember").  Tie  would  not  say  what 
they  were  going  to  do  in  Prince  Edward  Island  in 
the  matter  of  "good  roads."  They  had  not  reached 
that  point  yet,  but  had  been  waiting  anxiously  to  hear 
from  Ottawa,  and  he  hoped  there  would  be  some- 
thing forthcoming  at  the  Congress  which  would  en- 
alile  them  to  go  ahead.  "Good  roads,"  he  believed, 
were  now  just  as  important  to  the  farmer,  as  links 
in  the  transportation  system,  as  were  the  railways. 

The  note  of  welcome  was  again  struck  in  an  ad- 
dress by  Mayor  Lavigueur,  of  Quebec  City. 

Address  by  the  Mayor  and  the  Citizens  of  Quebec 

"It  is  a  pleasant  duty  for  the  Mayor  of  Quebec  to 
welcome  the  Canadian  Gacxl  Roads  Association. 

"The  citizens  of  Quebec  are  proud  to  receive  you 
as  representing  one  of  the  most  useful  and  progressive 
organizations  of  our  country,  and  they  are  grateful  to 
you  for  the  choice  you  have  made  of  Quebec  to  be  the 
seat  of  your  Sixth  Congress. 

Champlain  the  Founder  of  Road  Development 

"Quebec  is  so  full  of  historical  remembrances  that 
one  cannot  avoid  making  reference  to  past  events. 
Thus  it  is  that  Quebec  claims  the  honor  of  having 
been  the  birth  place  of  the  pioneer  Canadian  roads  de- 
partment. Its  founder  was  no  less  a  personage  than 
Champlain  himself  who  traced  the  primitive  pathways 
around  THabitation  de  Quebec,'  and  the  next  in  date 
was  probably  the  one  leading  from  the  river  shore  to 
the  higher  level,  where  the  old  Chateau  St.  Louis  was 
built. 

"This  is  now  the  moment  to  welcome  the  advent 
of  the  automobile  which  has  entirely  changed  the  face 
of  things.  As  one  of  the  most  prominent  American 
authorities  on  road  making  used  to  say :  'There  are 
three  factors  in  transportation:  Canals,  Railways,  and 
Roads.'  Canals  and  railways  cannot  reach  everybody 
and  everywhere,  and  with  the  tremendous  increase  of 
trade,  they  are  now  found  to  be  unable  to  cope  with 
the  requirements  of  business.  The  automobile,  with 
its  lightning  speed,  has  invaded  our  roadways  and  find- 
ing thein  too  primitive  claimed  for  speedy  improve- 
ment according  to  the  modern  ideas. 

"During  the  last  15  or  20  years,  the  powerful  in- 
fluence of  automobiles  has  wrought  miracles  in  the 
improvement  'of  our  ways  of  transportation,  and  it  is 
gratifying  to  find  that  this  sixth  Congress  of  the  As- 
sociation, judging  from  its  rich  program,  marks  a 
wonderful  progress  in  the  most  important  factor 'of 
our  national  development. 

"Bold  and  Enterprising  Policy" 
"We  are  indebted  to  the  present  Provincial  Ad- 
ministration for  the  bold  and  enterprising  policy  which 
has  endowed  our  ])rovince  with  a  new  department  in 
this  special  branch  of  public  works.  A  whole  modern 
organization  has  sprung  in  a  short  time  and  has  de- 
veloped all  over  the  province  a  system  which  gave 
most  promising  results.  These  results  are  publicly 
adi'nitted  and  recognized,  as  was  again  the  case  recent- 
ly before  Parliament  when  the  House  of  Commons 
discussed  the  federal  law  for  highway  construction. 
The  government  then  declared  that  if  such  an  organiza- 
tion as  that  of  the  province  of  Quebec  could  be  obtain- 
ed, we  would  have  every  reason  to  be  satisfied. 

"We  are  indebted  to  the  Honourable  Sir  Lomer 
Gouin,  the  Prime  Minister,  and  to  the  Honourable  Mr. 
Tessier,  Minister  of  Roads,  for  the  compliments  thus 


bestowed  our  province  for  their  wise  policy  in  con- 
nection with  good  roads  which  is  highly  appreciated  by 
the  people  of  our  province.  Public  opinion  is  now  bet- 
ter informed  and  enlightened  as  to  the  value  of  country 
roads  and  the  whole  of  our  province  will  soon  be  en- 
riched by  a  national  system  of  modern  highways. 

"For  the  promotion  of  such  desirable  progress,  you 
are  here  assembled,  and  I  have  no  doubt  that  the  im- 
portant deliberations  of  your  Congress  will  produce 
beneficial  results.  It  is  pleasant  to  note  that  in  this 
good  work  not  only  the  province  of  Quebec  but  the 
sister  provinces  of  Canada  and  even  several  of  the 
States  of  the  American  Republic  are  united  to  discuss 
all  the  important  questions  raised  in  the  program.  Your 
deliberations  will  be  marked  by  the  harmony  and  good 
feeling  of  neighbors  who  sincerely  wish  to  attain  a 
common  desired  object.  May  this  Congress  mark  an 
eventful  day  in  the  patriotic  task  of  securing  a  friend- 
ly 'Entente  Cordiale'  between  us  all,  which  will 
strengthen  the  bonds  of  Canadian  national  unity." 

President  Ross,  of  the  Quebec  Board  of  Trade  add- 
ed a  further  word  of  welcome. 

Even  the(  West  is  Clamoring  for  Roads 

A  breeze  from  the  Prairies  was  brought  to  the  Con- 
gress by  Hon.  S.  J.  Latta,  Minister  of  Highways  for 
Saskatchewan.  Though,  as  he  said,  he  came  from  the 
back  townships  to  the  oldest  city  in  the  Dominion, 
he  was  already  beginning  to  feel  at  home,  and  he  be- 
lieved he  was  going  to  learn  something  at  the  Con- 
gress that  would  be  of  assistance  in  wrestling  with  the 
big  problems  with  which  they  were  faced  in  the  Pro- 
vince of  Saskatchewan.  He  pointed  out  that  in  the 
Western  country  they  were  merely  doing  homestead 
duty  yet.  In  his  Province  they  had  a  road  allowance 
of  over  120,000  miles,  and  it  was  estimated  that  about 
20  per  cent,  of  that  road  allowance  could  be  termed 
main  roads,  over  which  the  farmer  must  carry  his  pro- 
duct to  the  elevator  point.  They  had  started  out  in 
1905,  and  had  learned  to  do  some  things,  but  "the 
pride  of  man  keeps  lessening  as  his  knowledge  grows." 
In  many  respects  conditions  differed  out  West  from 
the  older  provinces.  Their  people  came  in  a  very  short 
length  of  time ;  vast  districts  became  populated  in  a 
few  months.  These  ])ioneers  brought  with  them  their 
outfits  and  a  great  many  brought  their  stock  also. 
They  were  not  settled  very  long  when  they  found  the 
necessity  of  fencing  their  farms,  and  in  a  few  weeks 
their  homesteads  were  all  fenced  in  and  so  were  the 
road  allowances.  Then  began  the  clamor  for  "good 
roads".  The  speaker  said  he  had  come  to  learn  some- 
thing that  would  be  of  benefit  in  dealing  with  this 
I)roblem  and  expressed  his  thanks  for  the  hearty  wel- 
come accorded. 

Principles  of  Road  Building  To-day  are  Not  New 

Mr.  A.  W.  Campbell,  alias  "Good  Roads"  Camp- 
bell, the  Dominion  Highways  Commissioner,  was  next 
called  upon.  'I  am  sure,"  he  said,  "it  must  be  very 
gratifying  to  the  officers  of  this  association  to  find 
that  their  efforts  are  being  so  successfully  attended 
as  to  bring  together  such  a  large  representation  from 
every  province  in  the  Dominion.  It  must  be  extremely 
gratifying  to  you  all  to  find  your  work  is  being 
recognized  and  endorsed  to  the  extent  it  has  by  His 
Honor,  Sir 'Charles  Fitzpatrick,  and  Premier  Gouin. 
The  problem  you  have  to  consider  is  an  old,  old 
question,  and  the  principles  underlying  it  are  as  old 
as   the   question    itself.    These   principles   are    few    in 
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number,  but  all  must  he  recognized.  The  rock  crush- 
er, tirst  built  in  1850,  is  as  necessary  to-day  as  it  was 
in  those  days,  and  so  with  the  road  roller.  The  man- 
ner of  employing  these  implements  is  just  the  same. 
1  have  studied  the  question  to  some  extent  from  the 
Atlantic  to  the  Pacific  and  realize  the  very  great  diffi- 
culties that  have  to  be  faced,  and  have  noticed  that 
these  old  i)riiiicples  have  to  be  recognized.  They  may 
be  re-hashed  and  the  story  written  over  again,  but  still 
they  remain.  1  am  very  glad  to  find  .such  a  unani- 
mous representation,  so  that  they  may  be  more  fully 
discussed,  and  it  is  to  be  hoped  that  the  result  will  be 
concord  and  unanimity  in  the  work  carried  out." 

Mr.  Campbell  also  referred  to  the  motor  trip  from 
Montreal,  and  pointed  out  the  great  advantages  of 
object  lessons  of  this  kind  to  those  interested  in  road 
building. 

Fanners  are  Exponents  of  Good  Roads 

Hon.  Frank  Carrel,  the  next  speaker,  pointed  out 
that  in  the  neighl)oring  district,  when  the  use  of  the 
automobile  was  first  started,  the  conditions  were  the 
.same  as  elsewhere — the  farmers  were  opposed — but 
to-day  the  farmers  were  the  greatest  exponents  of 
"good  roads"  and  perhaps  the  largest  users  of  auto- 
mobiles. The  President  of  the  Hamilton  Board  of 
Trade  had  told  him  that  the  trip  from  Montreal  to 
(Juebec  had  been  a  revelation,  for  he  had  never  been 
aware  that  there  was  such  an  excellent  road  and  such 
line  scenery  in  the  Province  of  Queliec,  and  he  was 
going  to  tell  his  people  about  it  when  he  went  back, 
and  advise  them  to  see  it  for  themselves,  .'\nother  gen- 
tleman who  had  attended  a  great  many  "good  roads" 
conventions  had  told  him  that  this  one  was  the  large.st 
and  most  representative  he  had  ever  been  present  at. 

Road  for  the  Traffic  or  Traffic  for  the  Road? 

Mr.  L.  B.  Howland,  President  of  the  Canadian 
.Automobile  Association, '  brought  up  an  interesting 
question — are  we  going  to  build  roads  to  suit  the  traf- 
fic, or  are  we  going  to  make  traffic  suit  the  roads." 
"When  that  is  decided,"  he  pointed  out,  "we  can  set- 
tie  on  the  character  of  the  roads  we  are  going  to  build, 
or,  on  the  other  hand,  if  we  are  going  to  control  the 
traffic,  the  sooner  a  commission  is  appointed  to  handle 
the  matter,  the  better."  He  remarked  that  in  California, 
such  a  commission  existed,  and  if  a  man  wants  to  es- 
tablish a  truck  line,  he  makes  application  to  this  com- 
mi.ssion  for  the  route,  the  .schedule,  and  also  his  rates, 
and  if  there  is  any  one  else  operating  on  the  same 
route,  the  man  who  is  on  the  ground  first  gets  con- 
sideration and  fairness. 

Capt.  J.  A.  Duchastel  de  Montrouge,  who  was  next 
called  upon  to  speak,  said  that  it  was  with  great  pride 
that  the  old  guard  of  the  former  Dominion  Good 
Roads'  A.ssociation  witne.s.sed  the  success  of  the  move- 
ment and  the  launching  out  of  a  larger  and  more  com- 
])rehensive  organization.  He  did  not  believe  there  was 
any  bigger  or  better  "good  roads"  convention  held  on 
the  continent  than  that  they  were  now  opening.  In 
closing,  he  exjjressed  his  thanks  to  Sir  Lomer  Gouin 
and  his  colleagues  for  the  verv  hearty  welcome  accord- 
ed. 

Collective  Effort  Necessary 

Mr.  S.  L.  Squire,  the  President  of  the  Association, 
also  expressed  his  great  appreciation  of  the  warmth 
of  the  reception  they  had  been  given  in  Quebec.  In 
regard  to  the  subject  which  they  had  come  together 
to  discuss,  he  said  there  was  a  key  thought — that  col- 
lective efTort  was  necessary  if  the  highest  reforms  in 


road  building  were  to  be  accomplished.  They  had 
many  distinguished  citizens  from  the  various  parts  of 
Canada,  but  they  would  not  overlook  those  from  the 
neighboring  country  to  the  south.  They  had  been  loyal 
allies  in  the  time  of  war,  and  they  would  al.so  be  look- 
Quebec  Continues  Progressive  Road  Policy 

The  Quebec  (iovernment  has  s])ent  apjjrtjximate- 
ly  $20,000,000  on  road  work,  and  has  thus  increased 
the  value  of  farm  lands  along  the  roads  to  a  sum  far 
exceeding  the  amount  expended. 

It  is  the  aim  of  the  Department  of  Highways 
to  assist  the  municipalities  as  far  as  possible.  Two 
bills  dealing  with  "Good  Roads"  were  introduced  in 
the  I.egislature  this  session.  One  is  to  facilitate  the 
lending  of  money  by  banks  for  highway  work.  It 
provides  that  when  a  municipality  has  passed  the 
necessary  by-law  to  build  a  road  and  to  get  the 
money     from     the     (jovernment     under     the     (iood 


Hon.    J.    A.    Tessier,    Minister    of    Roads, 
Province    of    Quebec 

Roads  Act,  the  municipality  may  borrow  from  time 
to  time,  on  notes,  on  a  mere  resolution,  the  money 
necessary  to  carry  out,  under  the  direction  of  the 
Minister  of  Roads,  any  of  the  work,  provided  that  the 
total  amount  of  the  loans  it  contracts  under  this  sec- 
tion shall  not  exceed  the  estimates  of  the  road  depart- 
ment. The  rate  of  interest  is  also  limited  to  7  per 
cent. 

The  other  bill  is  designed  to  continue  the  Govern- 
ment policy  of  seeing  that  all  road  work  is  done  un- 
der Government  supervision.  The  following  clause  is 
added  to  the  municipal  code :  Any  work  of  construc- 
tion, improvement,  repair  or  maintenance  on  roads,  or 
bridges  may  be  performed  under  the  direction  of  a 
supervisor  appointed  by  the  Minister  of  Roads.  Such 
supervisor  appointed  by  the  Minister  of  Roads  shall 
not  be  subject  to  the  control  or  superintendence  of  the 
road  inspector  for  the  district  where  the  work  is  being 
done. 

A  new  plan,  in  the  interests  of  efficiency  and  closer 
supervision,  is  the  division  of  the  province  into  22 
districts  for  road  work,  each  district  to  have  its  own 
residing  engineer.  These  22  engineers  are  under  the 
immediate  jurisdiction  of  a  head  engineer. 
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ed  upon  as  our  loyal  allies  in  the  time  of  reconstruc- 
tion. 

It  was  a  significant  fact,  the  speaker  pointed  out, 
that  they  had  with  them  men  of  so  many  interests — 
scientists,  captains  of  industry,  speculative  road  build- 
ers and  practical  road  builders,  and  they  were  remind- 
ed that  roads  do  not  recognize  any  boundaries,  pro- 
vincial, municipal,  or  national,  for  the  road  holds  out 
assistance  wherever  it  goes.  Therefore,  since  the  roads 
of  this  country  spoke  a  common  language,  he  felt  it 
was  very  fitting  that  the  Congress  should  meet  in  the 
old  City  of  Quebec.  Roads  reached  the  furthest  ham- 
let, passing  the  door  of  the  richest,  as  well  as  the  poor- 
est, and  work  towards  the  removal  of  misunderstand- 
ings. Ontario,  he  believed,  would  know  Quebec  better 
as  a  result  of  the  Congress,  and  he  hoped  Quebec 
would  also  know  Ontario  better.  "I  am  convinced,' 
said  Mr.  Squire,  "that  this  convention  will  succeed  in 
making  history  for  roads  and  history  for  a  better  un- 
derstanding that  will  satisfy  the  expectations  of  those 
who  have  the  interests  of  Canadian  development  at 
heart.  Our  sons  went  overseas  to  place  Canada  on  the 
scroll  of  the  nations  of  the  world,  and  we  at  home 
should  not  be  less  ardent  and  zealous  than  they." 

In  conclusion  the  President  declared  the  convention 
officially  open. 

TUESDAY  AFTERNOON 
Col.  W.  D.  Sohier— "Federal  Aid" 

The  first  item  on  the  programme  in  the  afternoon 
session  was  a  very  interesting  address  on  "Federal 
Aid,"  by  Col.  W.  D.  Sohier,  Chairman  of  the  Massa- 
chusetts Highway  Commission,  which  is  abstracted 
on  another  page. 

Col.  Sohier's  address  was  followed  by  an  interest- 
ing paper  by  Capt.  J.  A.  Duchastel  de  Montrouge,  C.E., 
manager  of  the  city  of  Outremont,  on  "Highway 
Maintenance." 

The  nominating  committee  was  announced  by  the 
chairman  as  being  composed  of  Capt.  Duchastel  and 
Messrs.  C.  R.  Wheelock,  B.  Michaud  and  T.  Regan; 
the  resolutions  committee,  Hon.  Mr.  Carrel  and  Dr. 
Desaulniers ;  the  legislation  committee  was  composed 
of  the  executive. 

A  paper  was  presented  by  Mr.  Chas.  Talbot,  C.E., 

county  road  superintendent  of  Essex,  Out,  on  "'Gravel 

Roads." 

*      *      * 

Annual  Dinner  and  Entertainment 

The  social  features  of  a  convention,  such  as  the 
Canadian  Good  Roads  Congress,  are,  perhaps,  almost 
as  important  as  the  technical  discussions  and  the  bus- 
iness items  of  the  programme,  and  indicate  the  tone 
and  spirit  of  the  whole  proceedings.  So  it  was  that  on 
Tuesday  evening,  at  the  annual  dinner  and  entertain- 
ment, the  successful  and  enthusiastic  atmosphere  of 
the  congress  was  reflected.  After  a  repast  worthy  of 
the  occasion.  President  Sciuire  made  a  brief  nddress. 
which,  he  declared,  would  be  the  only  "shop"  to  be 
talked  during  the  evening.  He  pointed  out  that  the 
municipal  council  is  the  primary  school  for  roads,  and 
considerable  money  had  been  lo.st  due  to  experiment- 
ing by  the  municipalities  in  road  work.  There'  was  a 
federal,  provincial  and  municipal  responsibility,  and 
it  seemed  to  him  that  the  experimenting  could  be 
handled  to  the  best  advantage  by  the  Dominion  Gov- 
ernment, as  the  one  central  organization.  He  also 
thought  that  the  time  had  come  when  chairs  should 
be  established  in  the  universities  and  more  complete 


Hon.    P.    J.    Veniot,    Minister    of    Public    Works, 
Province   of   New   Brunswick 

New  Brunswick  to  Concentrate  on  Gravel 
Roads 

"This  year  in  New  Brunswick  we  are  going  in 
principally  for  improved  gravel  roads.  In  the  case  of 
a  couple  of  sections  where  the  traffic  is  more  congested, 
we  are  putting  in  stretches  of  Tarvia,  leading  from  St. 
John  and  other  important  centres.  We  are  also  in- 
stalling a  large  number  of  concrete  culverts 'and  replac- 
ing on  our  main  trunk  lines  the  old  wooden  bridges 
with  reinforced  concrete  arch  bridges.  We  expect  to 
spend  in  the  vicinity  of  from  three  to  five  hundred 
thousand  dollars,  apart  from  any  Dominion  Govern- 
ment grant.  During  the  last  two  years  we  spent  about 
one  and  a  half  millions  on  our  roads,  and  of  the  1,500 
miles  of  main  trunk  roads  in  the  Province,  about  900 
have  been  improved.  We  also  do  a  large  amount  of 
work  on  what  are  known  as  secondary  trunk  roads. 
The  roads  of  New  Brunswick  are  open  for  automobile 
traffic  earlier  this  year  than  in  any  year  during  the  last 
fifteen  years." 


B.    M.    Hill,    Provincial    Road    Engineer,    New    Brunswick. 
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education  developed  for  road  hiiildinj;;.   No  one  could 
do  this  better  than  the  Dominion  (iovernment. 

After  proposinjj  the  toast  to  the  King,  Mr.  Squire 
asked  Mr.  Russell  T.  Kelly,  President  of  the  Ham- 
ilton Association,  to  act  as  toastmaster  for  the  remain- 
der of  the  evening.  The  toast  list  was  a  long  one  and 
the  following  were  the  speakers:  Hon.  W.  (i.  Mitch- 
ell and  Hon.  J.  A.  Tessicr,  Quebec ;  Hon.  F.  G.  Mac- 
diarmid  and  Hon.  G.  S.  Henry,  of  Ontario;  Hon.  A. 
Veniot,  New  Brunswick ;  Hon.  A.  E.  Arsenault,  and 
Mr.  J.  A.  McNeill,  of  Prince  Edward  Island;  Hon. 
Frank  Carrel,  Quebec;  A.  P.  Sandles,  Columbus. 
Ohio;  A.  G.  Batchelder,  of  Washington;  Col.  Sohier, 
of  Boston;  T.  P.  Regan  of  St.  John,  and  E.  G.  P.reed, 
New  York  State  Highway  Commissioner. 

*     *     * 

WEDNESDAY  A.  M. 

Roads  as  An  Aid  to  Agriculture 

The  (|ucstion  of  "Roads  as  an  Aid  to  Agriculture," 
was  taken  up  in  a  j)aper  by  Hon.  Geo.  S.  Henry, 
Minister  of  Public  Works  for  the  province  of  Ontario, 
and  also  in  an  address  by  Hon.  J.  A.  Caron,  Minister 
of  Agriculture  for  the  province  of  Quebec.  Hon.  Mr. 
Henry's  paper  will  appear  in  a  subseciuent  issue. 

Hon.  Mr.  Caron's  Address 

Hon.  Mr.  Caron  pointed  out  that  the  work 
of  improvement  in  Quebec  had  begun  in  1909, 
but  it  was  not  until  1912  that  the  policy 
of  the  Quebec  Government  was  directed  t<> 
wards  the  improvement  of  roads.  A  new  de- 
partment was  then  organized  and  authorized  to  spend 
$250,000  for  this  work.  They  were  in  a  different  posi- 
tion owing  to  the  fact  that  they  had  no  experience,  no 
machinery,  no  engineering  organization,  and  the  De- 
partment of  Agriculture  was  the  only  medium  for 
carrying  out  the  wiork.  There  was  only  one  French 
engineer,  Mr.  Henry,  who  was  competent  to  undertake 
the  improvements,  and  it  was  necessary  for  him  to  ge.' 
together  and  train  a  staff.  Machinery  had  to  be 
bought,  for  which  farmers'  sons  were  the  only  avail- 
able operators.  However,  work  went  on  and  they 
spent  as  best  they  could  the  $250,000  allotted. 

"Good  Roads"  at  that  time  were  only  spoken  of  in 
a  few  places;  prejudices  had  to  be  overcome  and  they 
had  to  carry  on  an  educational  campaign  to  convince 
the  farmers  that  the  roads  were  a  good  thing  for  the 
country  as  well  as  for  the  city  folk.  They  then  set  out 
to  build  roads  for  the  farming  community,  and  by  en- 
couraging one  parish  and  getting  the  improvements 
brought  about  in  it,  they  were  able  to  get  other  parish- 
es to  follow,  until  after  two  years  of  that  kind  of  work 
they  found  the  farmers  coming  and  asking  for  the  im- 
provements. Now  the  question  was  not  one  of  educat- 
ing the  farmers,  but  to  chose  between  different  nuiiici- 
palities  in  the  matter  of  road  work. 

"Quebec  has  spent  nearly  $20,000,000  on  road  im- 
provement. In  time  there  will  be  40,000  miles  of  im- 
proved roads,  3,000  being  already  completed.  We  feel 
that  we  can  go  ahead  with  the  balance,  having  the 
people  behind  us,  and  that  all  will  be  improved  in  due 
course." 

Good  Roads  Increase  Property  Values 

The  speaker  pointed  out  the  improvements  to  prop- 
erty resulting  from  the  building  of  roads.  He  had 
kiw>wn  instances  where  farmers  who  were  about  to 
sell  their  farms  changed  their  minds  and  decided  to 
keep  them  when  when  a  road  was  built.    For  as  a  re- 


sult the  value  of  the  prcjperty  went  u\).  The  work  on 
the  farm  is  made  easier  when  there  is  a  good  road  to 
the  factory,  the  farm  and  the  village.  He  had  seen 
the  time  when  the  farmer  coming  to  the  .station  with 
a  half  load  or  a  quarter  load  would  arrive  with  a  tired 
horse.  After  the  roads  were  imjjroved,  the  horse  would 
come  in  fresh  with  three  times  the  load. 

"(iO^kI  Roads"  had  also  been  of  assistance  in  war 
trans]Kjrtatii>n.     Materials  had  been  transijortcd  which 

Prince  Edward  Island  Laying  the  Foundation 
of  its  "Good  Roads"  System 

In  regard  to  the  "(iotxl  Roads"  situation  in  Prince 
lulward  Island,  Mr.  McNeill  states:  "We  entered  some 
time  ago  on  a  program  of  building  permanent  steel 
and  concrete  bridges  and  have  s])ent  considerable 
money  along  that  line,  in  prcperation  for  permanent 
work.  It  is  now  our  intention  to  have  a  thorough  sur- 
vey inadc  of  a'l  our  roads,  to  classify  them  and  ascer- 
tain grades  for  the  ])urpose  •of  thorough  drainage.  Our 
roads  will  have  to  be  principally  of  gravel  and  clay. 


Ja». 


McNeill.     Commissioner     of     Roads, 
Prince    Edward    Island 


thoroughly  drained.  We  have  no  building  materials 
in  the  province  as  far  as  is  known  and  we  are  endeav- 
oring to  locate  gravel  either  within  or  outside  of  its 
boundaries.  If  satisfactory  freight  rates  can  be  ar- 
ranged, we  can  obtain  it  from  New  Brunswick. 

".\  branch  of  the  G(K)d  R(»ads  Association  is  in  con- 
templatioTi  and  we  have  given  an  invitation  to  several 
of  the  officials  of  the  association  to  visit  us  this  sum- 
mer with  the  object  of  having  the  matter  discussed 
and   organizing  a  branch   of   the  association. 

"We  intend  continuing  our  policy  of  building  per- 
manent bridges  and  culverts." 


were  needed  for  war  purposes  much  more  quickly  and 
economically  than  if  the  roads  had  not  been  improved. 
The)'  could  now  trans]>ort  the  same  amount  for  at 
least  half  the  cost  necessary  before  the  improvement. 
Roads  had  also  helped  agriculture  around  towns. 
Bad  road  conditions  restricted  the  area  cultivated  by 
market  gardeners.  At  the  present  time  farmers  living 
fifteen  and  twenty  miles  from  Montreal  were  growing 
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vegetables  for  the  use  of  the  city,  and  could  bring  in 
their  products  in  one  or  two  hours  on  motor  trucks. 

Another  advantage  of  "(lood  Roads"  was  the  reduc- 
tion of  distances,  inasmuch  as  the  time  consumed  for 
transportation  was  much  less.  The  wear  and  tear  was 
less  and  the  time  of  the  farmer  was  saved.  The  impor- 
tance of  good  highways  for  the  farmer  may  be  grasp- 
ed when  we  consider  that  in  1918,  our  agricultural 
exports  in  Canada  amounted  to  a  value  of  $67,173,584. 

The  value  of  agricultural  products  in  Quebec  had 
increased  very  considerably  during  the  last  few  years. 

Saskatchewan  Plans  a  Good  Roads  System 

Asked  concerning  the  road  policy  in  his  province, 
Hon.  Mr.  Latta  said :  "Putting  it  in  a  sentence  or  two, 
we  are  endeavoring  to  consolidate  some  sort  of  a  cor- 
related highway  system.  Our  object  is  to  select  from 
each  community  to  the  elevator  point  on  the  railway, 
a  main  road,  and  these  main  roads  are  to  be  linked  up 
a.s  interburban  roads  connecting  one  village  and  town 
with  another,  while  the  interburban  roads  will,  in  turn, 
be  linked  up  into  trunk  roads  systems  connecting  the 
larger  centres.     Whatever  public  monies  the  govern- 


Hon.    S.    J.    Latta,    Minister    of    Highways 
for    Saskatchewan 

ment  has  to  spend  will  be  spent  having  in  mind  that 
this  system  deserves  our  fir.st  consideration,  and  all 
the  time  we  are  endeavoring  to  oo-operate  with  the 
local  authorities.  At  present  the  chief  business  of 
the  government  will  be  to  concentrate  their  energies 
upon  the  system,  of  which  the  foundation  is  now  being 
laid." 

This  was  not  altogether  due  to  the  increased  price  of 
the  products,  but  also  to  the  augmentation  of  the  crops 
permitted  by  the  construction  of  "Good  Roads." 

Travelling  for  pleasure,  too.  had  profited  by  high- 
way improvement.  In  Quebec  they  also  looked  to  that 
part  of  it.  When  the  farmer  has  worked  six  days  a 
week,  he  has  a  right  to  go  out  and  have  a  little  pleas- 
ure and  for  that  purpose  he  wants  "Good  Roads." 
Soon  all  farmers  would  have  automobiles  and  would 
be  able  to  visit  their  friends  and  go  to  town  with  ease 
and  comfort,  and  farm  life  would  become  more  attrac- 
tive, thus  stimulating  the  "back  to  the  land"  movement, 
which  was  so  necessary  in  order  to  help  pay  the  cost 


of  the  war  and  improve  the  financial  condition  of  this 
country. 

In  the  province  of  Quebec  they  had  combined  the 
two  propositions — helping  the  farmer  with  "Good 
Roads"  and  attracting  tourist  trafific.  They  now  had 
what  was  known  as  the  Canadian-American  route 
from  the  frontier,  and  in  that  circuit  was  to  be  found 
one  of  the  best  roads  of  the  country.  The  people  of 
Quebec  wanted  this  tourist  traffic.  They  wanted  peo- 
ple from  the  United  States,  and  from  Ontario,  and  even 
as  far  as  from  British  Columbia.  They  wanted  them 
to  come  in — and  to  spend  their  money.  This  would 
al.'-o  lead  to  a  better  understanding,  and  Quebec 
would  know  the  other  provinces  better  and  the  other 
provinces  would  know  Quebec  better. 

Paper  on  "Hot  Mix  Asphault  Pavements" 

A  very  instructive  pa])er  was  read  by  Mr.  Francis 
P.  Smith,  Ph.  B.,  on,  "Hot  Mix  Asphalt  Pavements." 
*        *        * 

WEDNESDAY  AFTERNOON  SESSION 
Mr.  Alexandre  Eraser  read  a  paper  entitled  "Prac- 
tical   Advice   to   road    superintendents   and    municipal 
councils." 

In  the  absence  of  Mr.  A.  W.  Dean,  chief  engineer 
of  the  Massachusetts  Highway  Commission,  his  paper 
en  "Bituminous  Macadam"  was  read  by  Col.  Sohier. 
Mr.   Dean's  jjaper  will  a]ipcar  in   a   subsequent  issue. 

Address  by  "Good  Roads"  Campbell 
Mr.  Campbell  was  next  called  upon  to  speak.  He 
said  he  was  not  in  a  ])osition  to  tell  very  much  about 
federal  aid,  yet  he  had  consented  to  say  a  few  words 
on  the  topic  so  ably  discussed  by  Col.  Sohier  the  prev- 
ious day.  The  present  convention  was  one  of  the  best 
road  meetings  he  had  ever  attended.  Very  often  one 
could  collect  together  a  crowd  who  were  interested  in 
the  betterment  of  our  roadways  or  in  the  popular  cry 
of  "Good  Roads."  but  as  to  how  this  object  was  to  be 
attained  they  would  have  very  little  knowledge.  How 
the  work  is  to  be  planned,  how  it  is  tO'  be  financed,  the 
class  of  road  to  be  constructed  and  how  the  work  is  to 
be  carried  out,  are  questions  in  which  they  would 
have  little  or  no  concern,  and  consequently  only  an 
address  along  the  popular  line  might  appeal  to  them 
and  arouse  their  enthusiasm.  This  was  the  first 
meeting  of  the  Canadian  Good  Roads  Association 
he  had  the  ])leasure  of  attending,  and  it  was  exceed- 
ingly gratifying  to  know  that  there  were  regularly 
appointed  delegates  from  eight  of  the  nine  provinces 
of  the  Dominion. 

Good  Roads  and  Highway  Transportation 

The  next  item  on  the  programme  was  a  paper  by 
Mr.  1'.  W^  Fenn  on  this  imjjortant  subject. 

Mr.  Paul  Sargent,  chief  engineer  of  the  Maine 
Highways  Commission,  who  was  to  have  delivered  a 
])aper  on  "The  use  of  refined  tar  in  construction  and 
maintenance,"  was,  unfortunately,  unable  to  be  pre- 
sent, but  Mr.  Sharpies  of  New  York,  presented  a  dis- 
cussion on  this  question,  illustrated  with  lantern  slides. 

Annual  General  Meeting  Canadian  Good  Roads 
Association 

The  annual  meeting  of  the  association  was  held  on 
Wednesday  night  at  8.30. 

The  minutes  were  read  by  the  secretary,  and  pass- 
ed, and  the  report  of  the  auditors,  which  showed  a 
favorable  financial  condition,  was  also  read  and  adopt- 
ed. 

Mr.  Squires  gave  the  president's  report  regarding 
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the  work  of  the  directors  during  1918.  The  convention 
in  Quebec  city,  he  said,  spoke  for  itself,  as  an  indica- 
tion of  the  progress  of  the  association.  There  had  been 
a  number  of  amendments  in  the  constitution  last  year, 
wiiich  i)laced  a  certain  amount  of  work  upon  the  exe- 
cutive. One  was  the  securing  of  directors  for  the  un- 
rei)resented  provinces.  One  of  the  new  representatives 
was  the  Hon.  S.  J.  Latta.  There  were  two  provinces 
not  represented  at  the  annual  meeting,  but  next  year 
they  expected  to  have  representatives  of  every  province 
in  the  Dominion.  This  proved  that  the  work  of  the 
association  was  not  sectional  but  Dominion  wide.  It 
was  largely  educational.  A  great  deal  of  that  educa- 
tional work  had  been  due  to  the  press,  and  he  believed 
that  it  might  well  be  enlarged.  They  found  most  of 
the  big  dailies  and  weeklies  favorable  to  the  move- 
ment. Another  part  of  the  educational  work  was  in 
connection  with  the  reports  of  the  convention.  Many 
of  those  present  were  not  able  to  follow  closely  all  the 
papers  presented,  and  their  distribution  in  the  minutes 
no  doubt  accomplished  a  great  deal  of  good. 

Aim  to  Bring  in  all  Municipalities  Into  Association 

Regarding  membership,  it  must  be  Canadian,  as  the 
name  indicated.  The  whole  jjrogre.ss  of  the  association 
was  in  the  hands  of  the  active  members.  Some  of  the 
provinces  had  done  particularly  well  during  the  past 
year  in  regard  to  membcrshii).  Nova  Scotia  had  prob- 
ably done  best  in  proportion  to  its  size.  He  thought 
that  the  aim  of  the  incoming  executive  should  be  to 
endeavor  to  get  all  the  municipalities  as  associate  mem- 
bers. 

How  to  finance  was  one  of  the  jiroblems  during  the 
])ast  year.  The  executive  had  succeeded  in  interesting 
Ontario,  Quebec  and  Nova  Scotia,  and  these  provinces 
had  contributed  to  the  association. 

On  December  9,  a  meeting  had  been  arranged  at  Ot- 
tawa regarding  Federal  aid,  and  had  also  been  attended 
by  representatives  of  the  Municipal  Councils,  Boards  of 
Trade,  and  other  organizations.  When  they  had  left 
they  were  satisfied  from  the  statements  of  the  Minis- 
ters that  there  would  be  no  hitch  in  the  granting  of 
Federal  aid.  He  was  disappointed  that  no  definite 
action  had  since  been  taken  by  the  Government,  but 
was  not  hopeless  yet  that  it  would  not  be  an  accomp- 
lished fact  this  year. 

In  conclusion  Mr.  Squires  expressed  the  hope  that 
the  members  would  give  the  next  year's  executive  as 
hearty  supjiort  as  they  had  given  to  the  outgoing  one. 

Resolutions 

A  resolution  regarding  the  reduction  of  freight  rates 
on  road  building  materials  was  brought  up,  and  carried 
unanimously.  The  text  of  the  resolution  is  as  follows : 

Whereas  during  the  war  the  railway  companies  of 
Canada  have  been  permitted  to  increase  their  rates  on 
stone,  sand,  gravel  and  similar  road  building  materials. 

And  whereas  the  chief  commissioner  of  the  board 
of  railway  commissioners  for  Canada  in  delivering 
judgment  in  January,  1918,  in  the  matter  known  as 
the  fifteen  per  cent,  rate  case,  permitted  an  increase 
of  but  five  cents  per  ton  on  strong  sand  and  similar 
materials,  and  stated  in  his  judgment,  in  his  opinion 
this  increase  was  all  that  the  aforesaid  commddities 
would  bear. 

And  whereas  subsequently  by  order  in  council  the 
railway  companies  were  permitted  to  still  further  in- 
crease their  rates  on  stone,  sand  and  gravel  by  twenty 
cents  per  ton,  following  similar  action  in  the  United 
States . 


And  whereas  Walker  D.  Hines,  director-general  of 
the  railroads  in  the  United  States,  announced  on  .^pril 
11th  last,  that  after  consultation  with  the  departments 
of  agriculture,  commerce  and  labor  that  he  had  decid- 
ed to  reduce  by  ten  cents  per  ton  the  ]>resent  regularly 
()ublished  tariff  rates  upon  specified  road-building  ma- 
terials when  for  the  use  in  federal  states,  county,  par- 
ish, townships  or  municipal  government  road  work. 

And  whereas  freight  rates  in  Canada  on  road  build- 
ing materials  have  always  been  considerably  higher 
than  similar  rates  in  the  United  States  to  the  detriment 
and  serious  hindrance  of  the  Canadian  Good  Roads 
movement. 

Now,  therefore,  be  it  resolved  that  this  annual  con- 
vention of  the  Canadian  Good  Roads  Association  as- 

British  Columbia  Has  Extensive  Road 
Programme 

British  Columbia  has  quite  an  extensive  "Good 
Roads"  programme  for  this  season.  The  ordinary 
vote  for  this  work  is  $1,613,879.  and  there  is  also  a 
special  construction   vote  of  $1,500,000.     Among  the 


Dr.    J.    H.    King,    British    Columbia's    Minister 

of    Public    Works. 

(International    Press    Photo) 

undertakings  to  be  carried  out,  is  the  paving  of  10 
miles  of  the  Pacific  Highway  on  the  Lower  Main- 
land, and  two  and  a  half  miles  of  Island  Highway  on 
Vancouver  Island  ;  also  the  completion  of  portions  of 
the  Trans-provincial  Highway. 

Hon.  Dr.  King  upholds  the  policy  of  appointing 
district  road  engineers,  claiming  that  this  system  in- 
creases efficiency  and  saves  money.  He  points  out 
that  in  1910,  before  the  district  engineers  had  been 
appointed,  the  upkeep  of  7,000  miles  of  roads  and  .^,- 
000  miles  of  trails  cost  $1,371,794,  while  last  year  the 
expenditure  for  14,000  miles  of  roads  and  8,00*)  mi'es 
of  trails  was  $1,093,000. 


sembled  in  the  city  of  Quebec,  do  petition  the  governor- 
general  in  council,  the  board  of  railway  commissioners 
for  Canada  and  the  railway  companies  operating  in 
Canada  that  a  decrease  of  ten  cents  per  ton  on  road 
building  materials,  as  aforesaid,  be  made  immediately 
effective,  and  that  an  investigation  into  rates  on  road 
Duilding  materials  be  made  immediately  by  the  afore- 
said bodies,  with  the  view  of  still  further  reducing 
freight  rates  on  these  materials  to  their  pre-war  basis. 
.And  that  in  the  opinion  of  this  association  such 
action  will  prove  the  needed  stimulant  to  the  general 
development    of     highway     construction     throughout 
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Canada,  and  will  go  far  to  relieve  labor  unrest  and 
improve  the  living-  conditions  of  the  people  in  general. 

Endorse  Federal  Aid 

The  following  resolution  regarding  federal  aid 
was  also  passed : 

"Whereas,  the  Canadian  Good  Roads'  Association 
has  heard  with  the  greatest  satisfaction  that  the  Do- 
minion Government  is  contemplating  the  introduc- 
tion of  legislation  with  a  view  of  granting  financial 
aid  to  the  provinces  toward  road  improvements : 

"And,  whereas,  this  association  considers  that  such 
action  would  be  a  highly  deserved  appreciation  of  the 
efforts  already  put  forward  by  the  provinces  in  this 
connection  and  a  mucft  needed  encouragement  to  their 
desire  to  en'dow  the  country  with  a  first-class  system 
of  good  roads ; 

"Therefore,  be  it  resolved,  that  the  Canadian  Good 
Roads'  Association  heartily  endorses  the  principle, 
and  strongly  urge  that  it  be  carried  through  with  the 
least  delay  possible." 

Another  resolution  was  passed  suggesting  to  the 
Quebec  Government,  that  the  Quebec-Montreal  High- 
way be  known  as  the  Gouin  Highway,  as  it  was  the 
belief  of  the  members  that  the  naming  of  main  high- 
ways would  be  an  incentive  to  road  building. 

A  resolution  was  also  introduced  to  petition  the 
Dominion  Government  to  build  a  proposed  harbor 
commissioners'  bridge  in  order  to  provide  adequate 
connection  between  Montreal,  the  South  Shore  and 
the  United  States.  It  was  urged  by  the  movers  that 
this  bridge  was  of  international  importance.  How- 
ever, it  was  considered  outside  the  province  of  the 
association  to  take  up  the  question,  and  a  general  reso- 
lution was  passed  instead  urging  the  Dominion  Gov- 
ernment to  proceed  with  any  projected  bridges  af- 
fecting international  or  interprovincial  traffic. 

Two  other  resolutions,  which  proposed  to  request 
the  highway  commission  of  the  State  of  Maine,  to 
complete  highways  connecting  with  the  Levis-Jack- 
man,  and  Montreal-Sherbrookc-Levis  routes  were 
ruled  out  of  order. 

A  resolution  was  passed  approving  the  road  build- 
ing programme  of  the  various  provinces. 

Winnipeg  Favored  as  Location  of  Next  Year's 
Congress 

Invitations  vvere  received  from  Peterborough,  Win- 
nipeg and  the  provinces  of  New  Brunswick  and  Bri- 
tish Columbia  to  hold  next  year's  congress  in  these 
respective  localities.  The  Hon.  Mr.  Grierson,  Minister 
of  Public  Works  for  the  Province  of  Manitoba,  spoke 
regarding  the  proposal  to  visit  Winnipeg  next  year, 
and  hold  the  congress  in  that  city.  Mr.  Tollman  and 
Hon.  Mr.  S.  J.  Latta  also  endorsed  the  invitation, 
and  urged  the  advantages  of  making  Winnipeg  next 
year's  meeting  place.  Mr.  Regan  spoke  on  be- 
half of  New  Brunswick,  while  Hon.  Dr.  King,  Pro- 
vincial Minister  of  Public  W^orks,  extended  a  very 
hearty  invitation  to  hold  the  congress  in  Victoria,  B.C. 
It  was  decided  to  leave  the  arrangement  of  place  and 
date  in  the  hands  of  the  executive,  but  the  delegates 
expressed,  by  a  show  of  hands,  their  preference  for 
Winnipeg. 

Election  of  Officers 

The  report  of  the  nominating  committee,  whicn 
was  carried,  recommended  the  election  of  the  follow- 
ing officers,  for  next  year :  Honorary  president,  A.  W. 
Campbell,    Dominion    Highways    Commissioner;    pre- 


sident, S.  L.  Squire  (re-elected)  ;  first  vice-president, 
A.  F.  Macallum,  Commissioner  of  Works,  Ottawa; 
second  vice-president,  Dr.  E.  M.  Desaulniers,  M.L.A., 
Deputy  Speaker  Provincial  Legislature,  St.  Lambert, 
P.Q. ;  secretary-treasurer,  Geo.  A.  McNamee,  Montre- 
al ;  directors,  A.  L.  Caron,  Montreal ;  J.  E.  Griffith, 
Deputy  Minister  of  Public  Works,  Victoria  B.C.;  S. 
R.  Henderson,  president  Manitoba  Goods  Roads  As- 
sociation, Winnipeg,  Man.;  L.  B.  Howland,  Toronto, 
Russell  T.  Kelly,  Hamilton,  Ont. ;  Hon.  S.  J.  Latta, 
Minister  of  Highways  for  Saskatchewan;  T.  P.  Re- 
gan, St.  John,  N.B.;  C.  R.  Wheelock,  honorary  presi- 
dent Ontario  Good  Roads  Association,  Orangeville, 
Ont.;  W.  G.  Yorston,  Halifax,  N.  S. ;  Nap.  Lavoie, 
Quebec ;  H.  H.  Shaw,  Chief  Engineer  of  Highways, 
Prince  Edward  Island ;  Capt.  J.  A.  Duchastel  de  Mont- 
rouge,  City  Manager,  Outremont ;  Hon.  Frank  Car- 
rel, Quebec;  L.  C.  Charlesworth,  Deputy  Minister  of 
Public  Works,  Alberta ;  W.  Findlay,  Toronto. 


THURSDAY   MORNING 

At  the  Thursday  morning  session  an  interesting 
and  valuable  paper  on  "Concrete  and  Road  Construc- 
tion, Culverts  and  Bridges"  was  presented  by  Mr.  El- 
tinge,  G.  Breed,  chief  engineer  New  York  State,  High- 
ways Dept,  Albany,  N.Y. 

A  paper  was  next  submitted  by  Mr.  A.  Paradis,  en- 
gineer Quebec  Highways  Department,  on  "Construc- 
tion and  Maintenance  of  Macadamized  Municipal 
Roads." 

Mr.  A.  P.  Sandles,  secretary  of  the  National 
Crushed  Stone  Association,  Columbus,  read  a  very 
interesting  paper  on  "Macadam  Roads." 

Mr.  H.  S.  Carpenter,  Deputy  Minister  of  High- 
ways for  Saskatchewan,  was  called  upon  by  the  presi- 
dent to  make  a  few  remarks.  Mr.  Carpenter  pointed 
out  that  their  problems  in  Saskatchewan  were  funda- 
mentally the  same  as  in  the  other  provinces,  but  they 
had  to  look  to  the  future  for  hard  surface  roads.  They 
had  20,000  miles  of  roads  in  a  sparsely  settled  country 
with  practically  no  road  material,  except  a  little  gra- 
vel. They  were  now  making  a  survey  in  the  province 
to  ascertain  the  resources  of  Saskatchewan  in  gravel. 

He  declared  that  though  he  had  found  it  a  long 
distance  to  the  congress,  he  had  been  amply  repaid, 
and  he  expressed  his  satisfaction  in  regard  to  the  list 
of  papers,  and  his  great  pleasure  in  meeting  the  other 
"Good  Roads"  men. 

Captain  Smith  of  the  Canadian  Expeditionary 
Force,  made  a  few  remarks  with  regard  to  Mr.  San- 
dle's  paper,  and  the  question  of  macadam  roads.  He 
had  fourteen  months'  experience  with  a  motor-driven 
battery,  and  it  was  not  possible  to  express  how  much 
they  appreciated  the  roads  in  France.  All  the  time  he 
had  been  overseas,  he  had  never  seen  a  gun  stuck  on 
the  roads,  and  they  had  never  to  resort  to  horses.  Dur- 
ing the  day  there  would  be  no  traffic  on  the  roads  at  all. 
but  at  night  it  was  scarcely  possible  to  move  along, 
on  account  of  the  congestion.  The  roads  were  screen- 
ed, but  the  screens  were  useless  if  there  was  dust,  and 
on  that  account,  near  the  front,  much  more  tar  was 
used.  If  there  was  one  thing  that  made  it  possible 
to  get  after  the  Germans,  it  was  the  French  roads, 
as  at  the  end  the  Germans  were  retiring  all  the  time 
over  railroads  while  the  Allies  were  using  the  high- 
ways. 

(Continued  on  page  513) 
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Mr.  Campbeirs  Address 

Offers  Valuable  Ideas  and  Sugjjcstions  on  Im- 
provement of  Our  Highways— Study  of  Traffic 
Requirements  Needed  to  Select  Class  of  Road 


"You  arc  nearly  all  technical  men,"  said  Mr. 
Campbell,  "who  have  come  here  for  the  purpose  of  find- 
ing out  something  you  do  not  know  now  in  connec- 
tion with  the  road  problem,  or  at  least  to  submit  some 
of  your  own  exi)erience  in  the  ])ast  to  some  well-known 
authority  who  has  met  the  same  difficulties  and  has 
overcome  them.  The  papers  read  at  this  convention 
are  of  the  greatest  importance  and  value.  In  addition 
to  these  experts  you  have  among  you  representatives 
of  the  authorities  in  each  of  eight  provinces  of  the 
Dominion,  who  have  the  same  idea,  very  largely,  as 
to  the   expeditious   way   in   which   road   construction 


Mr.    A.    W.    Campbell,    Dominion    Highway    Commis- 
sioner  and   Honorary    President   of   Canadian 
Good     Roads     Association. 


will  be  carried  on  and  as  to  the  provision  of  the  money 
necessary.  Such  unanimity  must  re.sult  in  very  great 
good.  I  am  exceedingly  pleased,  viewing  the  problem 
from  the  broad  standpoint  necessitated  by  my  posi- 
tion, to  find  further  the  very  great  absence  of  localism 
or  provincialism  displayed.  It  does  show  the  simi- 
liarity  between  the  difficulties  of  the  problem.  This, 
in  the  first  place,  suggests  that  there  are  certain  prin- 
cipals of  road  building,  common  to  all  provinces,  which 
must  be  followed  in  all  if  success  is  to  h'c  attain- 
ed. Sometimes  we  find  in  meetings  in  Ontario  wc  con- 
sider our  problems  as  being  ])eculiar,  and  similiarity 
in  Quebec.  In  many  instances,  too,  it  may  be  that  New 
Brunswick  considers  that  they  have  peculiar  condi- 
tions that  are  not  comparable  to  those  in  other  povinc- 
es,  and  each  of  the  others  in  turn  may  have  difficulties 
as  to  the  character  of  traffic,  and  the  reciuirements  of 
the  roads,  and  as  to  the  classification  of  the  roads  which 
should  be  built.     I   find  then  that  in  Manitoba,  Al- 


berta and  Saskatchewan,  they  have  the  prairie  pro- 
vince difficulties  to  contend  with,  and  in  many  ca.ses 
they  consider  that  their  section  of  the  country  is  so 
entirely  different  to  all  others  that  the  treatment  of 
the  (|uestion  must  be  largely  a  local  one.  British 
Columbia  comes  in  again  with  its  mountains  and  val- 
leys, and  the  necessity  of  chiseling  the  roads  through 
rock,  and  there  they  believe  that  the  locating  of  the 
road,  and  making  of  the  grade  is  as  expensive  as  lay- 
ing cement  concrete  in  any  other  province.  Each  dis- 
trict has  its  own  peculiarities,  but  you  will  find  after 
consideration  that  the  problem  boils  down  to  a  ques- 
tion of  how  best  to  build  roads  to  carry  the  load." 

Mr.  Cam])I)eirs  further  remarks  are  abstracted  be- 
low. 

Ordinary  Road  Most  Important  Link  in  Transporta- 
tion  System 

.Ml  probably  agree  that  roads  are  a  necessity  for 
the  agricultural,  the  industrial  and  commercial  de- 
veloi)ment  of  this  country.  They  are  necessary  in 
order  that  our  transportation  system,  which  is  <nn 
most  important  public  work,  should  be  complete.  It  is 
compo.sed  of  three  different  section.s — railways,  water- 
ways and  highways.  These  make  up  the  transporta- 
tion system  of  this  country — all  are  important,  none 
can  be  neglected  in  the  interests  of  a  full  and  complete- 
transportation  system  for  Canada.  Our  wat(;rway> 
have  been  ap])roved  at  an  outlay  of  many  millions  of 
dollars  and  huge  sums  have  likewise  been  appriated 
for  our  railroads,  but  I  find  that  most  important  of  all 
is  the  ordinary  waggon  road  of  the  country.  Over 
these  must  pass  in  one  form  or  another  all  the  freight 
that  is  carried  by  the  railroads  and  waterways,  and  if 
you  close  up  the  common  roads,  the  railn)ads  will 
starve.  Then  you  come  to  consider  a  very  important 
question,  that  is,  how  to  improve  the  common  roads  of 
the  country.  When  I  mention  this,  I  have  reference  to 
250,000  miles  of  waggon  roads  in  Canada,  and  I  am 
speaking  now  of  Canada  as  a  unit.  Wc  have  in  the 
neighborhood  of  40,000  miles  of  railroad  in  comparison 
with  the  250,000  miles  of  waggon  mads.  Then  how- 
are  you  going  to  improve  these  waggon  roads  to  facili- 
tate the  handling  of  the  traffic  to  reach  our  market 
towns,  railroads  and  shipping  ports? 

It  is  very  interesting  to  find  }"ou  discussing  the 
higher  class  of  pavements,  and  if  there  was  an  associa- 
tion formed  for  the  ])ur]iKwe  of  considering  these  high 
class  pavements  by  themselves,  it  would  be  a  work 
that  would  be  of  great  benefit ;  but  the  people  have 
got  to  look  after  the  whole  mileage  within  the  pro- 
vince, and  how  to  better  these  roads  and  extend  them, 
to  my  mind,  means  a  broad  consideration  of  the  whole 
(|uestion  of  road  improvement,  involving,  as  it  neces- 
sarily must,  the  adoption  of  some  high  class  method. 
The  simple  ])roblem  of  road  betterment  is  an  exceed- 
ingly important  one.  How  to  care  for  our  leading  roads 
is  possibly  simpler  than  caring  for  our  ordinarj-  earth 
roads.  In  one  instance  it  is  a  question  of  finance,  and 
in  the  other  the  want  of  finance.  The  vohmtary  aid 
system  has  been  disappointing,  and  now  has  generally 
been  brought  to  a  cash  basis,  even  for  the  most  elemen- 
tary roads. 

Then  let  us  not  get  carried  away  by  swinging 
out  on  a  program  of  exceedingK'  high  class  road  build- 
ing. We  have  reached  the  conclusion  that  in  the  first 
instance,  our  roads  should  be  classified  according  to 
their  importance,  and  an  important  work  of  any  dc 
partment  of  roads  in  any  of  the  provinces  is  in  the  fira 
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instance  to  map  out  the  road  mileage,  and  then  clas- 
sify them  according  to  the  traffic  over  them. 

Three  Classifications  of  Roads 

Roads  must  be  designed  to  meet  the  retiuirements 
of  traffic,  and  traffic  is  quite  largely  measured  by  jjopu- 
lation,  and  the  importance  of  the  community  in  which 
the  road  is  located,  so  that  when  roads  have  been  clas- 
sified, they  will  fall  into  one  of  three  classifications. 
The  first  is  the  leading  road  through  the  province,  con- 
necting important  towns,  important  markets  and  pass- 
ing through  densely. settled  communities.  'J'he  second 
class  is  the  roads  which  act  as  the  principal  feeders  to 
the  through  roads ;  but  simply  carry  the  traffic  concen- 
trated by  the  really  local  roads.  It  is  pretty  well  un- 
derstood that  about  10  per  cent,  of  the  roads  in  the 
province  fall  within  the  first  class,  and  if  that  example 
is  to  be  taken  as  correct  throughout  the  Dominion, 
the  roads  of  this  class  would  cover  25,000  miles,  leav- 
ing 250,000  miles  in  the  other  classes  that  we  consid- 
ered. In  the  last  few  years  considerable  intere.st  has 
been  taken  in  the  question  of  classification.  Today  in 
every  province  in  the  Dominion  there  are  well  estab- 
lished departments  of  roads  manned  by  trained  en- 
gineers. 

It  is  of  first  importance  that  the  roads  should  be 
carefully  and  properly  located  before  any  expenditure 
is  made  upon  them.  In  the  next  place,  it  should  be 
seen  to  that  the  road  is  graded  according  to  a  well 
established  grade.  Whether  the  road  should  be  24,  28 
or  30  feet  should  be  left  to  the  engineer  in  charge  of 
the  road.  The  width  is  gauged  by  the  requirements 
of  traffic,  and  only  after  a  careful  study  by  the  engineer 
who  has  gone  over  the  territory,  can  the  question  be 
satisfactorily  decided. 

Drainage  the  First  Principal  of  Road  Building 

I  believe  we  are  all  agreed  that  the  first  principal 
to  be  observed  is  drainage.  I  think  it  would  be  a  crime 
to  put  one  of  these  hard  finished  crusts  on  top  of  a 
weak,  wet'  foundation.  Very  often  in  our  haste,  to 
make  a  showing  on  the  surface,  we  take  a  chance  on 
the  foundation,  and  the  drainage  of  that  foundation  is 
not  carefully  and  sufficiently  planned.  Very  often  we 
pay  too  much  attention  to  the  surface,  and  not  enough 
to  the  question  of  drainage.  \Ve  will  discuss  how 
stone  should  be  broken,  graded,  applied  and  treated ; 
but  we  have  not  spent  half  the  time  in  connection 
with  drainage.  How  many  of  you  have  seen  roads 
expensively  crusted,  heaved  up  by  action  of  frost? 
Water  in  the  foundation  of  a  road  is  as  disastrous  as 
water  in  cement-concrete.  If  the  foundation  is  not 
properly  made,  then  there  is  not  much  use  putting  on 
other  surface  material. 

In  regard  to  drainage  by  ditches  on  the  side  of  the 
road,  ofiitake  drainage  should  be  provided  even  if  you 
would  have  to  go  to  a  great  distance  to  get  the  out- 
let. There  is  no  use  having  a  ditch  if  the  water  lies  in 
it.  It  will  sioak  in,  and  when  the  frost  comes  it  will 
heave  up  the  road.  It  is  much  better  to  spend  the 
money  in  the  first  instance  to  drain  a  swamp  and  the 
next  year  to  put  on  the  surface.  In  my  twenty  years 
experience  I  have  found  that  nearly  every  two  or  three 
years  a  new  crop  of  men  comes  up,  and  unless  this  fact 
is  drummed  into  them,  and  they  are  brought  to  realize 
its  importance,  they  will  start  where  you  started.  It 
would  be  a  good  idea  if  every  road  engineer  of  each 
province  would  present  a  ])aper  on  the  most  difficult 
piece  of  road  drainage  work  he  has  had  to  handle. 

The  second  principle  of  (kainage  is  that  the  road 


should  be  crowned,  so  as  to  shed  the  water.  Possibly 
the  perspective  shown  yesterday  does  not  difl^er  very 
much  from  the  best  practise  of  to-day.  My  recollection 
is  that  it  showed  a  crown  of  18  inches  in  15  feet.  On 
an  earth  road  you  will  possibly  find  we  have  decided 
that  the  crown  of  the  road  should  be  about  1  inch 
to  the  foot.  It  can  be  clearly  seen  that  the  earth  sur- 
face requires  a  greater  crown  to  shed  the  water  than 
asphalt  or  cement.  On  the  hard  finish,  the  crown 
should  be  lessened  in  proportion  to  its  ability  to  shed 
the  water,  because  that  is  all  the  crown  is  there  for. 
The  harder  the  surface,  the  more  readily  will  the  wa- 
ter be  shed.  With  a  very  hard  surface,  perhaps  a  quar- 
ter of  an  inch  to  the  foot  is  the  best  jjractise. 

The  third  principle  is  to  construct  the  finishing 
crust  of  the  road  with  a  material  that  will  be  so  im- 
pervious to  water  that  it  will  shed  it  into  the  ditch, 
and  not  absorb  it.  The  earth  road  will  absorb  water, 
and  on  a  gravel  road  there  is  .some  absorption.  It  is 
the  density  of  the  surface  that  keeps  the  water  out. 
Construct  the  surface  of  sufficient  strength  to  carry 
the  heaviest  traffic  that  will  pass  over  it. 

Consistency   with   Traffic   Requirements   the   Ideal   in 
Road  Making 

T  am  strongly  impressed  with  the  importance  of 
grading  the  road  so  as  to  produce  the  least  resistance 
to  traffic.  I  am  also  a  strong  believer  in  reaching  the 
ideal,  by  a  careful  consideration  of  the  principals  of 
road  building,  and  the  consideration  of  the  require- 
ments of  traffic  up  to  the  ideal  road.  I  went  over  a 
road  with  the  Deputy  Minister  of  Highways  that  ap- 
])eared  to  be  ideal  for  the  class  of  travel  it  carried. 
I  have  also  in  mind  a  piece  of  cement  concrete  road 
between  Hamilton  and  Toronto,  carrying  vehicles 
loaded  as  heavily  as  fifteen  tons.  Anything  less  than 
the  most  expensive  class  of  pavement  on  such  a  road 
would  be  neglect  and  waste.  The  point  is  that  the 
class  and  cost  of  the  roads  should  be  consistent  with 
the  requirements  of  traffic.  A  well-crowned,  well-drag- 
ged, well  graded  earth  road,  in  a  remote  part  is  just 
as  serviceable  for  the  occasional  vehicle  that  passes 
over  it  as  the  $15,000  a  mile  road  leading  into  Quebec 
is  for  the  traffic  conditions.  The  one  expenditure  is 
just  as  consistent  as  the  other.  It  would  be  waste  and 
extravagance  to  put  such  a  road  as  that  cement-con- 
crete road  in  a  remote  district,  and  it  is  waste  and  ex- 
travagance to  use  anything  between  the  big  central 
points  which  will  not  be  sufficient  to  carry  with  the 
least  possible  resistance  the  traffic  that  will  i)ass  over 
it,  and  maintain  that  traffic  with  the  least  possible 
expense.  Building  the  maintenance  into  the  construc- 
tion is  often  the  most  economical  part  of  the  whole 
investment.  You  may  build  a  road  costing  $7,000  a 
mile  not  sufficient  for  the  requirements,  which  will  in- 
cur a  maintenance  that  will  be  a  constant  bother  and 
expense,  while  a  road  costing  .$10,000  a  mile  would 
have  reduced  the  upkeep  to  a  minimum. 

Striking  the  Balance  Between  Construction  and  Main- 
tenance Costs 

I  will  leave  to  the  engineers  the  design,  but  show 
me  what  you  are  ])lanning  to  handle  in  the  most  effi- 
cient and  economical  way  the  traffic  that  will  pass 
over  your  road,  and  that  is  the  sort  of  road  to  which 
1  would  say  a  general  contribution  should  be  made, 
llut  show  me  an  expensive  road  which  is  not  required, 
dud  I  would  say  "No."  It  is  just  about  as  much  a  sci- 
entific and  engineering  question  to  build  a  first-class 
gravel  road,  where  gravel  is  the  suitable  material,  as 
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it  is  to  build  an  asphalt  or  cement  concrete  pavement. 
We  can  find  plenty  of  engineers  to  design  a  road,  but 
it  is  a  very  difficul  problem  to  design  a  road  that  will 
keep  within  the  limits  of  construction  cost,  and  not  in- 
cur a  burden  of  maintenance.  These  two  questions 
must  be  considered  side  by  side. 

The  Standard  which  would  Merit  Federal  Aid. 

Regarding  federal  aid,  as  nearly  as  it  is  possible, 
I  have  attempted  to  say  what  standard  should  be  fol- 


,Mr.    G.    A.     McNamee,    secretary-treasurer    of 
Canadian    Good     Roads    Association. 

lowed  in  the  work,  which  would  be  eligible  for  aid. 
I  would  consider  that  any  road  to  which  aid  should 
be  granted  should  be  built  right  along  the  line  sug- 
gested. 

Information  Forthcoming  at  Congress  Worth 
Thousands  of  Dollars 

At  this  congress  we  have  received  a  lot  of  infor- 
mation that  would  cost  thousands  and  thousands  of 
dollars.  These  men  who  have  spoken  to  us  have  got 
their  information  through  their  own  experience.  It  has 
been  very  gratifying  to  me  to  see  the  unstinting  way 
in  which  experts  have  given- out  this  information. 

I  have  sympathy  with  the  men  from  the  West, 
where  they  have  to  go  a  long  way  for  drainage,  and 
where  the  materials  are  not  conveniently  located.  Per- 
haps the  best  assistance  in  the  Prairie  Provinces  would 
be  to  have  materials  delivered  to  a  convenient  point. 

New  Brunswick  Wants  Cheaper  Freight  Rates  on 
Road  Materials 

Hon.  Mr.  Veniot,  in  discussing  Mr.  Campbell's  ad- 
dress, said  that  his  speech  had  reached  the  height  of 
his  ambition  in  the  matter  of  gravel  roads.  In  the 
Provinces  of  New  Brunswick  they  were  not  in  a  posi- 
tion to. build  macadam,  and  were  forced  to  resort  to  the 
best  type  of  gravel  road.  Since  1917  they  had  built 
900  miles  of  gravel  roads,  and  these  met  the  condition 
of  their  traffic.  They  also  adopted  the  system  of  re- 
newing their  wooden  bridges  along  the  main  roads 
with  bridges  of  a  durable  character.  In  the  last  two 
years  they  had  built  concrete  arch  bridges  of  15  and 
20  foot  spans,  and  in  many  cases  were  also  designed 


bridges  of  the  slab  type.  One  of  the  most  iiuporlaiit 
factors  was  the  transportation  of  material  a  long  dis- 
tance for  the  construction  of  the  roads.  In  nearly  three- 
quarters  of  the  province  they  could  find  an  abundance 
of  gravel,  but  to  transport  it  to  sections  where  there 
was  none,  by  rail,  was  almo.st  prohibitive.  He  had 
been  in  touch  with  the  Government  at  Ottawa,  and 
brought  these  facts  before  them,  and  he  urged  that  the 
convention  should  call  upon  the  Government  to  give 
them  a  rate  on  gravel,  which  would  allow  of  tran.s- 
porting  it  at  a  reasonable  cost  within  a  radius  of  one 
hundred  miles.  The  rate  to-day  of  2  3/4c  i)er  100  lbs. 
would  bring  the  cost  to  55  or  60  cents  per  ton  of  gra- 
vel, which  was  more  than  they  could  afford  to  pay. 


Federal  Aid  is  Topic  of  Col. 
Sohier's  Address 


You  in  Canada  and  we  in  the  United  States  have 
gone  through  an  era  of  development  of  new  country 
that  has  led  from  one  phase  to  another.     The  first 


Cdl.     W.     D.     Sohier.     Chairman    of    the    State 
Highway    Commission    of    Massachusetts 


thing  that  has  been  necessary  to  our  countries  has 
been  to  develop  large  areas  and  states  so  that  the 
products  of  these  areas  could  be  sold  economically  in 
the  markets  of  the  world.  This  meant,  with  us,  trans- 
continental railroads  and  we  had  a  period  of  railroad 
and  canal  building. 

Highways  Growing  More  Useful 

We  have  now  got  beyond  the  time  when 
you  can  consider  the  highways  as  a  local  ques- 
tion. We  have  got  where  we  are  travelling 
and  carrying  freight  long  distances  over  high- 
ways, and  this  was  found  to  be  the  only  solution 
in  the  congestion  of  war  times.  I  submit,  that  the 
conditions  during  the  war  made  no  more  congestion 
than  the  growth  of  the  country  is  going  to  make  in 
the  near  future  and  more  and  more  are  products  go- 
ing to  be  transferred  over  highways. 

When  all  is  said  an*  done,  all  the  products  carried 
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by  rail  or  water  have  to  be  transported  to  them  over 
the  roads, 

I  would  like  you  to  go  back  a  little  while  in  his- 
tory with  me. 

It  was  in  the  last  century  that  a  French  engineer 
announced  certain  principles  of  road  building.  France 
in  1826  began  her  system  of  road  building,  surveying, 
planning  and  mapping  a  complete  highway  system  for 
the  development  of  traffic  as  we  have  it  to-day. 

Why  did  Napoleon  start  a  system  of  national  road 
building?  He  started  for  the  defence  of  the  lives  and 
property  of  the  people,  and  in  1861  there  were  371,000 
miles  of  roads,  all  of  it  as  good  as  water-bound  mac- 
adam, and  the  national  highways  were  24  ft.  wide,  of 
macadam,  and  graded  66  ft.  in  width.  She  laid  these 
roads  largely  with  her  soldiers,  and  they  saved  her 
during  the  present  war. 

Over  6,000  motor  trucks  per  day  passed  over  the 
road  to  Verdun,  carrying  supplies  and  ammunition  to 
the  defending  troops.  If  these  roads  had  not  stood 
up,  the  Germans  would  have  broken  through,  because 
it  was  several  weeks  before  they  could  build  even  the 
narrow  gauge  railway. 

England's  Practice 

England  started  in  the  same  way  as  we  did  here, 
and  we  inherited  the  old  antiquated  idea  of  taking 
care  of  roads  locally.  In  1858  she  had  no  road  sys- 
tem, or  the  same  road  system  as  you  have  here.  She 
had  about  1,200  turnpike  corporations,  and  practic- 
ally the  only  roads  were  these  toll  roads ;  almost  all 
of  these  failed  financially.  It  became  evident  that  they 
had  to  get  something  more  than  local  borough  or 
parish  control,  and  so  England  began  somewhere 
around  1875  to  adopt  a  county  system  of  caring  for 
main  highways. 

There  were  some  125,000  miles  of  main  roads  in 
England  and  Wales  and  about  10  per  cent,  of  this 
mileage  had  to  be  supported  by  the  county. 

The  local  system  had  fallen  through  because  one 
person  would  have  a  lot  of  money  and  another  none. 
The  counties  today  in  England  are  appropriating 
from  $1,000  to  $1,600  a  mile,  a  year,  for  main  trunk 
roads,  and  the  Boroughs  composing  the  city  of  Lon- 
don are  spending  about  $2,200  a  mile  a  year. 

The  English  Government  has  also  found  it  neces- 
sary to  go  into  road  building  problem  because  through 
traffic  demands  the  through  road  and  many  of  the 
counties  are  unable  to  stand  the  expense  of  a  road  so 
largely  used  by  people  from  other  districts.  In 
France  they  have  a  system  of  about  8,500  miles  of 
routes  nationales — through  lines — all  the  cost  of  which 
is  paid  by  the  government  and  12,000  miles  of  Depart- 
mental road,  for  which  the  government  pays  part  of 
the  cost  and  the  Department  the  rest.  On  the  other 
roads,  of  more  local  interest,  the  expense  is  divided 
in  proportion  to  the  ability  to  pay.  If  there  are  ten 
miles  to  be  built,  connecting  the  towns,  and  one  town- 
ship is  ten  times  as  rich  as  the  other,  that  township 
pays  ten  times  as  much  towards  the  cost  of  building 
and  maintenance.  France  started  with  the  idea  that 
roads  were  of  national  importance  and  they  have 
saved  a  great  deal  more  than  the  price  of  the  roads 
in  the  decreased  cost  of  transportation  of  farm  pro- 
ducts. Their  cost  of  haulage  is  7  cents  per  ton-mile 
on  the  highways.  In  Massachusetts,  we  figured  on  the 
unimproved  road,  it  is  25  cents  per  ton-mile.  This 
increased  cost  of  hauling  costs  the  farmer  and  con- 
sumer millions  and  millions  of  dollars  a  year  unneces- 
sarily. 


England  was  driven  out  of  the  local  system, 
h'rance  never  had  it. 

Little  Communities  Cannot  Pay 

The  question  is :  are  you  going  to  have  a  certain 
number  of  main  trunk  highways,  or  aren't  you?  If 
you  are  going  to  have  them,  you  are  going  to  find 
that  the  little  community,  through  which  it  passes, 
cannot  pay  the  bill. 

We  built  a  road  in  Massachusetts  of  which  we  are 
very  proud,  known  as  the  Mohawk  Trail.  There  are 
25  miles  in  that  road,  the  grading  alone  cost  $20,000 
a  mile,  and  when  it  is  completed  and  surfaced  we 
shall  have  spent  more  than  the  total  value  of  all  the 
property  in  the  three  towns  through  which  it  passes. 

It  will  require  $600  a  mile  a  year  to  take  care  of 
its  maintenance.  Can  you  conceive  how  those  three 
townships,  with  a  total  valuation  of  $1,000,000,  could 
pay  for  this?  Each  township  has  about  six  miles  of 
this  road  in  it  and  about  80  miles  of  its  own  roads. 

In  the  states  of  Massachusetts,  New  Jersey  and 
Connecticut  we  decided,  26  or  27  years  ago,  that  the 
state  had  to  assist  in  building  the  roads  if  we 
were  going  to  have  any  main  roads ,  or  good  roads 
through  the  smaller  townships.  Financially  speak- 
ing that  means  in  Massachusetts  that  about  50  cities 
and  a  few  townships  ])ay  S2  per  cent,  of  all  the  cost  in 
their  state  tax  and  300  townships  pay  the  balance  of 
18  per  cent. 

Fifty  dollars  per  mile  per  year  is  the  legal  tax 
upon  the  poorer  townships  for  maintenance  of  a  state 
highway,  but  in  some  of  the  townships  it  would  take 
a  5  mill  rate  to  collect  that  sum  of  money  alone  and 
they  have  to  be  exempted  from  this  charge. 

Your  real  question  is :  are  you  going  to  build  up 
your  communities?  Is  it  of  value  to  the  state  and  the 
nation  that  you  should  be  able  to  have  intercommuni- 
cation? The  roads  in  France  were  not  the  only  roads 
that  saved  the  war.  The  English  Government  during 
the  war  decided  that  they  would  give  $5,000,000  a 
year  aid ;  that  they  must  help  the  counties  to  keep  up 
the  roads  used  by  the  military,  or  they  couldn't  se- 
cure necessary  supplies  in  France.  The  army,  navy 
and  forestry  paid  out  over  three  and  a  half  million 
dollars  a  year  to  keep  roads  passable,  where  the 
municipalities  and  counties  could  not  have  possibly 
kept  them  up,  and  they  were  essential  for  war  pur- 
poses. 

Roads  Relieve  Railroads 

In  the  United  States,  before  the  Government  be- 
gan to  operate  the  railroads,  we  used  to  think  we  had 
a  wonderful  railway  system  and  yet  in  1915  on  one  of 
the  main  roads  out  of  Springfield,  I  came  across  27 
three-ton  trucks  stopped  on  a  bridge,  each  one  loaded 
with  another  truck,  and  was  told  all  of  the  54  trucks 
were  going  over  the  roads  from  Detroit  to  Boston  to  be 
shipped  to  the  French  Government. 

In  1917  and  1918  a  large  number  of  trucks  were 
operated  over  the  roads  from  Detroit  via  Springfield, 
Mass.,  to  Hartford,  Conn.,  and  other  places  to  collect 
aeroplane  parts  and  bring  them  to  Boston  for  ship- 
ment. Many  stretches  of  the  highways  in  New  York, 
Pennsylvania,  New  Jersey  and  Maryland  were  abso- 
lutely destroyed  because  they  were  not  strong  enough 
to  stand  up  under  the  tremendous  number  of  trucks 
the  government  operated  over  them. 

We  had  a  little  country  road  in  Massachusetts, 
20  years  old,  built  originally  with  a  surface  of  6  inch 
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stone.  It  probably  had  a  traffic  of  about  100  vehicles 
per  clay  ten  years  ago  and  300  jK-r  day  when  the  war 
started. 

When  the  government  began  to  build  one  of  its 
cantonments,  they  ran  an  average  of  300  trucks  a  day 
over  it  and  later  required  the  same  number  in  erect- 
ing a  hosj)ital. 

After  the  division  sailed  for  l-'rance  they  only  used 
100  trucks  a  dav  over  this  road.     Now  there   is  not 
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a  sign  of  its  oil  surface  or  of  macadam  on  the  road, 
and  it  has  only  been  maintained  by  putting  gravel  on 
it  every  few  days  throughout  the  winter  and  we  must 
reconstruct  five  miles  this  season. 

Is  Federal  Aid  a  Good  Thing? 

We  in  New  England  are  very  much  better  off  than 
any  other  part  of  the  United  States  in  the  matter  of 
road-building,  because  of  the  small  area  compared  to 
our  valuation.  In  Massachusetts  we  have  23,000 
miles  of  roads  and  whatever  plan  the  government 
may  adopt,  it  is  going  to  mean  that  Massachusetts 
will  have  to  do  what  the  cities  and  towns  had  to  do 
under  provincial  aid — pay  out  more  than  we  are  go- 
ing to  get  back.  About  eight  states  will  pay  over 
60  per  cent,  of  the  whole  appropriation.  Massachu- 
setts will  pay  8  per  cent,  of  the  revenue  of  the  Federal 
(Government  and  get  back  \H  per  cent,  of  the  money 
that  the  government  spends  on  highways,  and  so  we 
are  faced  with  the  question  of  whether  Federal  aid 
is  a  good  thing  or  not. 

1  myself  have  changed  my  mind  on  the  matter  on 
thinking  it  over. 

When  it  was  first  suggested,  I  did  not  agree,  that 
Federal  aid  was  a  wise  move  for  the  country,  but  1 
have  since  decided  that  in  no  other  way  can  trunk 
highways  be  built  in  the  country,  and  that  such  high- 
ways are  essential  for  its  development.  In  my  state 
we  have  nearly  200,000  motor  cars,  the  fees  on  which 
pay  practically  all  our  maintenance  on  state  high- 
ways. 

These  cars  run  through  the  State  of  Maine  and 
Maine  has  got  a  good  many  miles  of  main  trunk  high- 
ways that  cannot  be  built  by  the  local  community  be- 
cause they  have  not  got  the  money  and  they  don't  use 


them  because  the  people  aren't  there  to  use  them,  but 
they  are  used  by  the  i>eople  from  other  states,  and  they 
must  secure  these  main  trunk  highways.  Consef|uent- 
ly,  I  have  changed  my  mind — chiefly  because  1  have 
been  attending  road  conferences  and  so  have  learned 
what  other  parts  of  my  country  need  and  must  secure 
to  enable  the  nation  to  develo])  its  resources. 

The  United  States  Government  decided  three  years 
ago  to  start  Federal  aid  for  highways,  and  $75,000,- 
000  was  appropriated  for  this  purpo.se  under  the  Fed- 
eral Aid  Act. 

This  spring  the  administration  decided  that  that 
was  not  enough  and  that  roa<ls  ought  to  be  Iniilt 
faster  to  help  communities  recover  from  the  effects  of 
the  w;ir  and  to  provide  employment. 

Government  Pays  Half  the  Cost 

So  thev  a])pn(priated  $200,000,000,  making  a  total 
f)f  $275,000,000  available  for  the  fiscal  year  of  1920-21. 
After  July,  1920.  all  that  money  is  available  for  the 
use  in  the  states.  ])rt)vided  they  ])ay  one-half  of  the 
cost  of  constructing  each  highway  themselves.  The 
government  also  took  out  the  former  ])rovision  that 
their  contribution  of  one-half  should  not  exceed  $10,- 
000  a  mile.  Under  the  first  agreement,  I  built  a  road 
which  was  costing  the  state  $25,000  to  $27,000  a  mile, 
and  the  Federal  (iovernment  only  contributes  $10.- 
000.  Today  we  can  build  a  road  costing  up  to  $40,000 
a  mile  and  the  government  will  pay  half  the  cost. 
The  State  of  Delaware  gets  $447,000;  Massachu.setts, 
$4,000,000;  Texas,  $16,000,000;  Pennsylvania,  $12,- 
000,000;  New  York,  $13,600,000,  and  so  on. 

The  government  when  it  gave  the  Federal  aid  said 
that  no  state  could  take  advantage  of  it  unless  it  had 
an  organized  highway  department  to  draw  contracts, 
plans  and  specifications  and  build  the  roads — and  if 
the  United  States  had  accomplished  nothing  more  than 
that  one   thing,  the   formation   of    these    engineering 
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departments,  they  would  have  giiined  much  more  than 
they  spend  by  the  improvement  secured  by  im|)roved 
highway  construction  in  every  state  in  the  Union. 

There  were  twenty  odd  states  that  had  done  no- 
thing, while  today  every  state  has  had  to  organize. 

(t'ontiniitd    on    page   511) 
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Road   Maintenance   Principles   and    Methods 

All    Highways  Require  Maintenance — Practical  Treatise  Dealing 
with     the     Upkeep    of     Earth,    Gravel     and     Macadam     Types 

By  Capt.  J.  A.  Duchastel  de  Montrouge*    


I  HAVE  no  intention  of  imposing  upon  this  aud- 
ience a  technical  paper  on  the  very  important  sub- 
ject of  Highway  Maintenance;  I  simply  want  to 
dwell  upon  a  few  aspects  of  this  question  from  a 
practical  point  of  view,  and  bring  to  your  attention  a 
few  common  mis-conceptions  the  public  seem  to  have 
in  connection  therewith. 

At  a  recent  Road.  Congress  1  heard  an  eminent  road 
builder  state  that  the  three  essentials  of  a  good  road 
were  as  follows: 

First :  Drainage 
Second :  Drainage 
Third :  Drainage 
I  agree  entirely  with  him.     Thorough  drainage  is  par- 
ticularly important  in  a  cold  climate  as  ours,  where  we 
have  so  many  alternating  thaws  and   frosty   weather. 
If  drainage  is  the  most  important  problem  in  the  con- 
struction of  the  road,  maintenance  is  equally  the  most 
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important  duty  which  has  to  be  performed  once  the 
road  has  been  built. 

There  are  many  people  who  believe  that  once  a 
road  has  been  built  it  is  down  forever,  especially  if 
it  has, been  constructed  of  the  so-called  "()ermanent" 
type,  but  this  is  quite  incorrect.  Road  maintenance 
should  begin  the  day  and  moment  the  road  has  been 
completed.  I  do  not  mean  by  this  that  large  sums 
should  be  spent  for  maintenance  on  new  roads,  but 
some  thorough  inspection  and  superintendence  should 
then  be  started  and  kept  up. 

Permanency  Misunderstood 
Too  many   people  misunderstand   the   meaning  of 

the  word  "permanent"  applied  to  road  construction. 
The  dictionary  definition  of  this  word  is  too  often  taken 
literally.  The  word  "permanent"  is  derived  from 
the  latin  "permanens,"  from  "per"  (through)  and  "man- 
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ere"  (remain),  that  is  to  say  "remain  for  ever."  It 
has  been  the  custom  to  use  this  word  "permanent" 
when  a  rfiore  durable  type  of  road  construction  has 
been  advocated,  and  many  road  enthusiasts  have  mis- 
used this  term. 

Another  erroneous  conception  people  have  about 
the  permanency  of  a  road  is  due  to  the  fact  that  they 
have  ideas  about  the  roads  built  by  the  Romans  and, 
according  to  what  they  have  been  told,  arc  still  in  use 
today.  It  is  quite  true  that  some  Roman  roads  are 
still  in  existence  and  used  even  today,  but  the  wear- 
ing surface  has  been  replaced  time  and  time  again. 

I  know  only  two  permanent  features  of  a  road  and 
they  are : 

1 — Its  location 

2 — The  heavy  grading  work  which  was  done  at  the 
early  stages  of  its  construction. 

All  other  details  of  road  construction,  including 
bridges  and  culverts,  are  more  or  less  of  a  temporary 
nature. 

A  Limited  Life 

The  road  surface,  or  ])etter,  the  wearing  surface  of 
a  road  has  only  a  limited  life,  and  the  sooner  the  pub- 
lic is  accustomed  to  realize  this  fact  the  better  it  will 
be.  The  life  of  a  road  surface  depends  upon  the  na- 
ture of  the  materials  used  in  its  construction  and  also 
upon  the  nature  and  volume  of  the  traffic  traveling 
o\'er  it. 

The  surface  of  a  roadway  should  be  selected  with 
respect  to  the  traffic  the  road  is  liable  to  have  after 
the  improvements  have  been  completed.  It  is  some- 
times very  hard  to  determine  in  advance  density  of 
the  future  traffic.  Improved  roads  will  attract  an  ever 
increasing  traffic,  but  a  fairly  close  estimation  can  be 
arrived  at  after  a  little  study. 

The  majority  of  the  roads  in  this  province  are  of 
the  non-permanent  type,  and  my  intention  is  only  to 
talk  upon  the  maintenance  of  the  earth  roads,  the 
gravel  roads,  and  the  macadam  roads. 

There  are  a  few  general  principles  common  to  all 
roads  that  I  would  like  to  bring  out  here. 

A  bad  road  wears  out  much  faster  than  a  good  road, 
and  consequently  the  cost  of  maintenance  is  greatly 
increased  if  the  road  has  been  neglected  for  any  length 
of  time. 

Two  types  of  wear  to  roads  are  known  : 

1.  The  Surface  Wear. — This  wear  is  caused  by 
the  direct  contact  of  the  wheels  passing  over  the  road, 
and  by  the  hoofs  of  horses,  and  also  by  the  deteriorat- 
ing action  of  the  elements,  such  as  wind,  rain,  etc. 

2.  The  Internal  Wear. — This  wear  is  caused  by 
too  heavy  loads  and  frost  action.  The  materials  with 
which  the  road  is  constructed  are  disturbed  from  their 
position  and  a  general  disintegration  sets  in. 

Maintenance  of  Earth  Roads 
I  wish  to  submit  a  few  suggestions  in  connection 
with  the  maintenance  of  earth  roads.     It  must  be  re- 
membered  that   the  great   majority   of   roads   in    this 
province  are  of  this  type. 

1. — When  the  surface  of  an  earth  road  is  very  rough 
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it  is  advisable  to  harrow  it  with  a  spike-tooth-harrow, 
so  as  to  facilitate  the  dragging.  It  is  preferable  that 
this  harrowing  be  made  in  the  spring  when  the  road 
surface  is  still  impregnated  with  water. 

2. — All  the  ruts  and  dc])ressions  of  the  road  sur- 
face must  be  filled  with  material  of  same  nature  of  the 
road  surface  itself. 

3. — It  is  important  that  no  sod  or  vegetable  matter 
of  any  kind  be  used  to  fill  the  ruts  or  depressions  of 
the  road. 

4. — In  reshaping  the  road  surface  use  a  road  drag, 
and  make  sure  that  all  the  ruts  and  depressions  have 
been  thoroughly  filled. 

5. — In  dragging  a  road  it  is  important  that  the 
dragging  be  started  from  the  sides  of  the  road  work- 
ing towards  the  centre. 

6. — N'O  ridges  should  be  left  on  any  portion  of  the 
road  after  the  dragging  has  been  completed. 

7. — The  best  time  of  the  year  to  do  this  work  is 
early  in  the  springtime  and,  if  necessary,  after  a  heavy 
rain. 

8. — It  is  necessary  to  remove  all  foreign  substances 
that  might  have  been  brought  up  to  the  surface  of 
the  road  by  dragging. 

9. — It  is  also  very  imi)ortant  that  the  culverts  be 
thoroughly  cleaned,  and  that  their  outlets  be  left  in 
good  order.  The  ditches  must  be  cleaned  and  enlarged 
if  necessary,  so  as  to  improve  the  drainage. 

The  cost  of  maintaining  this  tyjie  of  road  varies 
from  $50.00  to  $100.00  per  mile  per  year,  according 
to  the  width  of  the  road. 

Maintenance  of  Gravel  Roads 
The  suggestions  made  in  connection  with  the  earth 
roads  can  be  applied  to  the  gravel  roads  if  they  have 
not   been    superficially    treated   with    bitu;ninous    ma- 
terial. 

The  cost  of  maintaining  this  type  of  road  varies 
from  $15.00  to  $50.00  per  mile  per  year.  This  price 
is  exclusive  of  the  cost  of  the  cutting  of  weeds,  etc. 

Maintenance  of  Macadam  Roads 

Mt.  Blanchard  in  his  American  Highway  Itngin- 
eers'  Hand  Book  treats  of  the  causes  of  wear  in  macad- 
am roads,  as  follows : 

"The  length  of  time  a  broken  stone  road  will  last 
under  the  traffic  depends  principally  upon  the  amount 
and  nature  of  the  traffic.  If  traffic  is  light,  a  broken 
stone  surface  may  last  15  years  if  originally  built  of 
good  stone  on  a  good  foundation. 

"Water,  if  allowed  to  stand  on  a  broken  stone  sur- 
face, will  soften  the  latter  and  cause  it  to  rapidly  wear 
out.  When  the  frost  is  coming  out  of  the  ground  in 
the  spring,  the  surface  will  also  be  in  a  soft  condition 
and  require  attention.  The  effect  of  horse-drawn  ve- 
hicle traffic  is  frequently  observed  in  the  formation  of 
the  horse  path,  .so-called,  in  the  centre  of  the  road.  If 
the  surface  is  given  a  flat  crown,  this  will  be  prevent- 
ed to  some  extent  since  the  traffic  will  be  encouraged 
to  use  the  entire  width  of  surface.  If  the  teams  track 
each  other  the  wheels  will  form  ruts,  particularly 
when  the  road  is  in  a  soft  condition.  The  grinding 
action  of  the  wheels  wears  the  stone  and  forms  dust 
which,  in  a  dry  state,  is  swept  away  by  the  wind,  thus 
leaving  the  stones  in  the  top  course  exposed,  in  which 
condition  they  are  liable  to  be  displaced  by  the  action 
of  traffic.  A  heavy  traffic  of  motor-cars  travelling  at 
high  speed  will  also  cause  the  broken  stone  surface  to 
ravel  very  quickly  when  the  mosaic  of  the  upper  course 


is  exjK>sed.  Sometimes  when  the  road  is  in  this  con- 
dition and  the  weather  has  been  dry,  a  concentrated 
motor  traffic  of  only  one  or  two  days'  duration  will 
cause  ravelling." 

Steel  Tires  and  Motor  Traffic  Detrimental 

Modern  traffic  composed  of  steel  tire  vehicular  traf- 
fic and  automobile  and  heavy  truck  traffic,  has  been 
the  cause  of  many  failures  of  highways  that  were  con- 
sidered of  first  class  construction  up  to  recent  years. 
The  steel  tire  grinds  and  puverizes  the  road  metal,  and 
the  automobile  traffic  sweeps  the  dust,  thus  produced, 
away.  To  prevent  this  surface  wear  it  has  been  neces- 
sary to  find  some  material  that  will  set  as  a  .sort  of 
preservative  to  the  road  surface.  After  numerous 
experiments  road  builders  have  found  that  the  methods 
of  oiling  the  roads  produced  a  carpet  coat  giving  good 
results. 

The  bituminous  carpet  is  laid  on  the  road  with  the 
idea  of  protecting  it  from  wear  from  traffic  and  climat- 
ic conditions.  It  renders  the  road  impervious  and 
lengthens  the  life  of  the  road  considerably. 

To  be  effective,  the  carpet  coat  must  be  laid  accord- 
ing to  the  following  rules : 

1. — All  dust  must  be  thoroughly  removed  from  the 
road  surface  with  brooms  so  as  to  permit  an  intimate 
adhesion  between  the  road  carpet  and  the  road  sur- 
face. For  economy  sake  it  is  advisable  that  a  rotary 
horse  sweeper  be  used.  All  the  small  depressions  of 
the  roadway  in  which  dust  might  lodge  should  again 
be  swept  by  hand  brooms.  The  road  surface  should 
resemble  a  mosaic  after  the  sweeping  is  done,  and  all 
stones  should  be  exposed  over  the  entire  area. 

2. — The  liquid  bitumen  should  be  applied  after  heat- 
ing, and  in  moderate  (juantities.  The  quantity  applied 
per  square  yard  will  vary  from  one-fifth  to  one-third 
of  an  Imperial  gallon,  all  depending  upon  the  condi- 
tions of  the  road  surface.  All  surplus  bitumen  will 
be  swept  with  hand  brooms  over  the  road  so  as  to 
avoid  the  formation  of  puddles,  otherwise  the  carpet 
would  be  of  unequal  thickness  and  creeping  of  the 
road  surface  would  soon  take  place. 

3. — A  couple  of  hours  after  the  application  of  the 
bitumen,  the  surface  .should  be  covered  with  sufficient 
coarse  sand  or  screenings  to  absorb  all  the  bitumen. 

Perfect  Adhesion  to  be  Aimed  at 

4. — No  road  oiling  should  be  undertaken  unless 
the  roadway  is  absolutely  dry,  otherwise  any  dampness 
at  the  surface  of  the  roadway  might  ])revent  the  adhe- 
sion of  the  carpet.  Unless  perfect  adhesion  is  obtained 
the  carpet  is  apt  to  break  away  in  slabs  during  the 
cold  weather. 

5. — It  is  important  that  the  heating  of  the  bitumen 
shall  be  constantly  observed  and  the  use  of  thermome- 
ters is  recommended.  Care  should  be  taken  that  the 
flash  point  of  the  road  oil  be  not  exceeded. 

6. — In  the  case  of  bleeding  of  finished  surface  an 
application  of  coarse  sand  or  screenings  .should  be 
made  without  delay.  I  have  had  some  experience 
myself  in  road  oiling  and  am  pleased  to  state  that  the 
results  obtained  are  far  beyond  my  expectations.  I 
find  that  the  roadways  that  I  have  treated  with  road 
•oils  have  been  cheaper  to  maintain  from  year  to  year. 
They  are  easier  to  clean  ;  they  are  dustless  and  mudless. 

I  am  submitting  herewith  a  few  figures  showing 
the  annual  cost  of  repairs  to  roadways  in  Outremont 
for  the  past  nine  years,  and  also  the  cost  of  oiling  these 
roadways.  It  will  be  noticed  that  the  cost  per  square 
yard  for  the  repairs  has  decreased  from  1910  to  1918 
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at  the  rate  of  50  per  cent.,  and  this  is  in  the  face  of 
the  fact  that  the  wages  and  material  have  increased 
83  per  cent. 

City  of  Outremont  Cost  of  Street  Repairs 

(Permanent    pavements  not  included) 

Year      » 

1910 
1911 
1913 
1913 
1914 
1915 
1916 
1917 
1918 


Year 

1914 
1915 
1916 
1917 
1918 


Cost 

Average 

Total 

Yardage 

per 

price  of 

cost 

sq.  yd. 

labour 

^8,866.81 

124,945   sq.   yds. 

7.1c 

$1.50 

10,557.79 

157,495 

6.7 

1.75 

14,413.84 

208,419 

6.9 

1.75 

11,773.45 

344,474 

4.8 

1.75 

15,165.20 

373.014 

5.6 

1.75 

18,928.88 

300,754 

6.2 

1.75 

11,314.83 

303,784 

3.7 

3.00 

13,817.26 

322,684 

4.0 

2.50 

11,824.74 

355,624 

3.3 

2.73 

Cost 

of  Street  Oiling 

Cost 

Average 

Total 

Yardage 

per 

price  of 

cost 

sq.  yd. 

labour 

$  787.45 

3,000  abt 

2.6c 

$1.75 

2,624.80 

101,930  sq.  yds 

.    2.6 

1.75 

5,037.44 

187,075 

3.7 

1.75 

6,331.21 

184,540 

3.4 

2.50 

6,303.33 

138,690 

4.5 

2.75 

In  conclusion,  permit  me  to  say  that  we  have  good 
maintenance  laws  in  this  province.  I  believe  it  to 
be  the  general  wish  of  road  enthusiasts  to  see  the 
Minister  of  Roads  apply  this  law  with  all  the  rigidity 
he  can. 

I  was  pleased  to  see  recently  the  appointment  of 
Provincial  District  Road  Engineers;  it  is  a  move  in 
the  right  direction. 

Quebec  has  been  in  the  lead  in  road  building  and 
we  are  anxious  that  no  other  province  walk  away 
with  the  blue  ribbon. 

Discussion 

A  question  was  asked  by  Mr.  Hill,  Provincial  Road 
Engineer  of  New  Brunswick,  in  regard  to  the  repair 
of  bad  holes  in  earth  and  gravel  roads.  The  ordin- 
ary repair  man  in  repairing  such  a  hole  would  fill  it 
in  with  rock  and  cover  it  with  the  material  of  the  road. 
Was  not  this  bad  practice,  and  did  it  not  result  in 
either  a  lump  or  a  ridge? 

Mr.  Duchastel  agreed  that  it  was  and  pointed  out 
that  roads  should  not  be  repaired  with  material  differ- 
ent from  that  of  which  they  were  composed. 


The  Place  and  Possibilities  of  Gravel  Roads 

By  Chas.  Talbot,  C.E.'    — 

1913   show     the  local  municipalities.    The  trunk  lines  of  the  roads 


ONTARIO  Government  reports  of 
that  the  organized  portion  of  Ontario  has  56,- 
000  miles  of  Public  Highways.  Of  this  mile- 
age 19,000  miles  were  gravel  roads,  2,700 
miles  .stone  roads,  16,000  miles  graded  earth  roads  and 
the  balance  unimproved.  From  these  figures  you  see 
at  a  glance  that  gravel  was  practically  the  only  ma- 
terial used  to  any  considerable  extent  on  highway 
vvork  and  its  general  u-se  was  altogether  commendable 
under  the  conditions  that  existed  previous  to  1913. 

Since  1913  traffic  conditions  have  entirely  changed, 
caused  by  the  general  adoption  of  the  motor-driven 
vehicles  as  a  means  of  transportation,  and  now  it  is 
beyond  a  doubt  that  pit  run  gravel  is  unsuitable  ma- 
terial to  use  for  either  the  construction  or  maintenance 
of  the  main  roads.  It  is  worthy  of  note  that  since 
1913  the  back  roads  throughout  the  summer  season 
and  the  early  autumn  have  been  in  better  condition 
and  more  pleasant  to  drive  on  than  the  main  high- 
ways. With  the  result  that  hundreds  of  miles  of  ser- 
viceable back  roads  are  being  destroyed  annually  by 
traffic  diverted  from  the  main  roads  because  their  class 
of  construction  is  not  strong  enough  to  withstand  the 
demands  placed  upon  them.  It  follows  that  the  whole 
of  our  back  road  mileage,  well  constructed  and  ser-  ' 
viceable,  will  be  destroyed  because  of  the  lack  of  a 
comparatively  short  mileage  of  first-class  roads  on  our 
main  thoroughfares. 

It  is  these  main  roads  that  must  be  taken  over  by 
the  Provincial  Governments  and  they  together  with 
the  roads  required  to  make  necessary  connections  will 
form  the  great  Provincial  Highways  of  Canada. 

Management  and  Control 

The  management  and 'control  of  the  Public  High- 
ways is  one  of  the  greatest  problems  confronting  our 
Governments  to-day  and  must  be  solved  by  them. 
The  undertaking  is  too  complex  and  altogether  too  ex- 
pensive to  be  succesfully  directed  by  the  Councils  of 
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must  be  assumed  and  built  by  the  Provinces. 

The  necessity  of  their  Provincial  control  is  the  out- 
come of  the  natural  growth  and  development  of  the 
country  and  its  means  of  transportation.  As  the  dis- 
tance covered  by  the  users  of  the  highways  increas.'is, 
so  the  area  responsible  for  the  financing  of  the  road' 
must  be  extended.  But  a  few  years  ago  the  traffic,  to_ 
a  great  extent,  originated  and  ended  within  the  lim- 
its of  the  township,  and  the  township  could  reasonably 
be  charged  for  it;  now  the  traffic,  through  the  intro- 
duction of  the  motor,  has  become  provincial  wide, 
and  the  provinces  are  obliged  to  assume  responsibility 
for  its  control.  In  keeping  with  these  developments 
the  road  laws  are  being  altered  and  the  provinces  are 
assuming  control  of  the  main  roads. 

Almost  the  whole  of  the  road  mileage  that  will  be 
assumed  and  will  form  the  provincial  highways  of  the 
Province  of  Ontario  are  gravel  roads  built  by  th" 
township,  the  county,  or  by  toll  road  companies.  In 
a  few  instances  they  were  constructed  by  the  Provin- 
cial Government,  and  years  ago  were  placed  under 
the  management  of  the  municipalities.  The  highways 
were  well  graded,  well  drained,  and  the  greater  mile- 
age well  metalled,  and  were  in  all  respects  roads  that 
their  builders  had  reason  to  be  proud  of.  They_  have 
not  failed  because  of  inferior  construction,  but  rather 
because  conditions  have  changed  and  a  class  of  high- 
way that  was  perfectly  adaptable  to  conditions  ex- 
isting but  a  few  years  ago  is  altogether  inadequate  to 
meet  conditions  existing  to-day. 

Gravel  Must  Always  be  Used 

The  failure  of  gravel  roads  on  main  lines  of  travel 
does  not  mean  the  material  of  which  they  were  con- 
structed is  not  a  suitable  material  for  road  building. 
On  the  contrary,  a  very  large  percentage  (perhaps  90 
per  cent.)  of  our  total  mileage  must  for  generations 
be  constructed  and  surfaced  with  gravel  or  crushed 
rock,  or  be  maintained  as  earth  roads ;  more  than  50 
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per  cent  of  the  total  mileage  will  l)e  constructed  and 
maintained  with  gravel  surfaces. 

[At  this  point  Mr.  Talbot  read  a  copy  of  the  i|.eci- 
fications  of  the  gravel  road  construction  prepared  by 
the  Middlesex  County  engineer  in  1854.  These  prov- 
ed very  interesting,  though  he  read  them,  he  said, 
merely  to  place  on  record  the  fact  of  the  long  and  val- 
ued service  of  gravel  roads. —  F.ditor.J 

Under  the  foregoing  specifications  .some  200  miles 
of  gravel  road,  including  the  bridges  and  culverts  were 
constructed  within  a  period  of  five  or  six  years.  Their 
cost  was  $800,000.  At  the  time  they  were  built  the 
total  assessed  value  of  the  county  was  less  than  $6,- 
000,000. 

Since  that  time  the  gravel  road  mileage  of  the 
county  has  been  extended  to  some  1,700  miles,  but 
these  200  miles  of  wide,  well  graded,  well  drained, 
and  heavily  metalled  roads  remain  a  class  by  them- 
selves. Their  gravel  surfaces  have  been  maintained, 
and  some  of  them  will,  in  the  near  future,  be  replac- 
ed by  a  more  permanent  Wearing  surface,  but  the 
general  outline  and  foundations  will  remain,  and  con- 
tinue to  be,  a  monument  to  the  optimism  and  fore- 
sight of  their  builders. 

You  will  find  the  regulations  jjrepared  for  the 
guidance  of  the  county  councils  under  the  Highway 
Improvement  .A.ct  of  the  Province  of  Ontario,  to  a 
great  extent  in  accordance  with  the  provisions  in  the 
s])ecifications  above  quoted.  The  grades  are  built  near- 
ly the  same  width,  the  hills  are  reduced  to  nearly  the 
same  grade,  the  gravel,  where  gravel  is  recommended, 
is  placed  on  the  grade  practically  in  the  same  manner 
except  that  the  shoulders  of  the  grade  are  recommend- 
ed drawn  to  the  sides  of  the  gravel  to  retain  it  in  posi- 
tion instead  of  placing  it  in  a  trench  in  the  centre  of 
the  grade. 

Middlesex  Specifications 

In  the  Middlesex  specifications  nearly  one-third 
more  gravel  was  required  than  is  recommended  in  the 
Ontario  Government  regulations,  and  it  had  to  be 
.screened  and  the  stones  broken  instead  of  placing  it 
on  the  road  in  its  natural  condition,  and  raking  out 
the  stones  and  placing  them  in  the  base  of  the  metal 
bed.  The  screened  gravel  produces  a  road  which  in 
the  spring  and  fall  and  during  excessively  wet  weath- 
er, sustains  the  traffic  better  than  the  unscreened  ma- 
terial, but  the  screened  gravel  road,  untreated  by  bi- 
tuminous binder,  is  a  rough  and  objectionable  road  to 
drive  upon  during  the  greater  part  of  the  year.  The 
unscreened  gravel  road  is  a  little  muddy  during  wet 
weather  and  ruts  more  readily  than  the  screened  grav- 
el, but  the  mud  soon  dries  and  the  ruts  are  readily 
filled  with  the  road  drag  and  the  road  is  a  much  more 
pleasant  and  u.seful  road  in  that  the  surface  is  easily 
maintained  in  a  smooth  and  satisfactory  condition, 
provided  always  the  traffic  is  not  excessive. 

On  ordinary  market  roads  and  all  other  roads  of 
less  importance,  gravel  can  be  used,  and  will  form  a 
good  road  surface  upon  a  sub-grade  that  has  been 
])roperly  i^repared  and  adequately  drained.  Open  side 
drains  as  used  in  the  old  specifications  are  unsightly 
and  inefifective.  Their  construction  was  justified  in 
1854,  but  under  present  traffic  conditions  there  is  no 
place  for  them  on  the  highway  and  no  reasonable  ex- 
cuse can  be  offered  to  justify  their  construction  or 
their  maintenance.  They  are  jealously  protected  by 
the  farmers  of  the  adjoining  lands,  who  use  them  as 
outlets  to  their  tile  drains,  but  they  are  of  little  value 
to  the  road  for  drainage  ]iurposes.  and  should  be  re- 
placed by  adequate  under  drains,  which,  when  com- 


pleted,  will    render  an    improved   service   to   both   the 
farmer  and  the  highway. 

It  K  essential  that  the  surface  water  be  cared  for 
at  the  sides  of  the  grade,  but  seldom  is  it  necessary 
to  make  the  open  drain  so  deep  that  they  cannot  be 
crossed  without  danger  of  an  u])set.  When  it  is  im- 
possible to  av(jid  the  use  of  a  deep  open  drain  they 
should  be  |)roperly  guarded. 

The  drainage  of  the  sub  soil  can  be  taken  care  of 
much  more  effectively  And  with  less  money  with  U!i- 
der  drains  than  similar  results  can  be  obtained  with 
ojien  drains  and  always  you  have  a  safe  road  that  is 
easily  maintained  and  |)leasant  to  work  ui^on. 

With  the  water  line  at  the  road  sides  lowered  2'/2 
feet  to  3  feet  Ijelow  the  shoulder  of  your  road  grades 
you  still  have  a  road  inii)erfectly  drained  for  on  the 
inclines  of  the  grades  and  on  higher  elevations  of  the 
road  the  metal  crust  of  the  roads  frequently  breaks  up 
in  the  spring  time  and  so  accustomed  have  we  become 
to  this  condition  we  have  succeeded  to  a  great  extent 
in  making  ourselves  believe  it  is  imi)ossil)le  to  pre- 
vent their  breaking  and  without  hesitation  we  i)ro- 
ceed,  as  soon  as  the  road  surface  is  sufficiently  dry. 
to  level  up  the  broken  parts,  add  sufficient  new  metal 
to  restore  the  crown  and  annually  repeat  the  opera- 
tion instead  of  removing  the  cause  of  the  trouble  by 
])lacing  a  few  feet  of  stone  and  tile  drain  from  the 
])()cket  containing  the  water  to  the  side  drain. 

In  the  construction  of  a  new  road  no  surface  ma- 
terial should  be  i)laced  until  the  new  grade  is  perfectly 
consolidated  and  adequately  drained  and  the  drainage 
of  the  old  gravel  highways  should  be  perfected  if  they 
are  to  be  maintained  in  good  repair  at  the  least  pos- 
sible outlay. 

I  am  of  the  oi)inion  that  it  is  not  advisable  to 
screen  or  in  any  way  attemi)t  to  treat  the  ordinary  pit 
gravel ;  neither  do  I  belie\'e  it  is  necessary  to  u.se  a 
road  roller  in  the  construction  or  the  maintenance  of 
an  ordinary  gravel  road.  Harrow,  grade  and  roll  with 
land  roller. 

Screening    Inadvisable 

The  screened  gravel  road  built  with  the  stone 
placed  in  the  base  and  finished  with  the  fine  material 
produces  a  road,  the  base  of  which  is  very  deficient 
in  binding;  the  round  stones  push  from  the  wheels  and 
ruts  are  readily  formed,  and  are  quite  as  difficult  to 
fill  as  the  ruts  in  the  crushed  stone  road.  On  this  ac- 
count I  have  discontinued  the  screening  of  gravel. 
Where  a  pit  contains  a  large  ])ercentage  of  stone  over 
2  inches  in  diameter,  a  stone  crusher,  screen  and  road 
rollers  can  be  used  to  good  advantage  and  with  this 
material  a  waterbound  macadam  road  can  be  built 
that  will  compare  favorably  with  the  quarried  stone 
road,  and  will,  if  the  sub  grade  has  been  ])roperly 
drained,  render  a  good  service,  but  is  not  better  than 
a  road  built  of  a  good  quality  of  pit  run  gravel ;  and 
the  gravel  road  always  can  be  maintained  at  a  lower 
cost  than  the  stone  or  crushed  gravel  road. 

Throughout  this  paper  I  have  emphasized  the  fact 
that  gravel  is  an  unsuitable  material  to  use  for  the 
construction  of  main  roads.  Living,  as  I  do.  in  a  sec- 
tion of  the  country  where  the  gravel  deposits  are  plen- 
tiful and  of  a  superior  qualit\-,  and  having  made  a 
study  of  the  effect  of  present  day  traffic  U]ion  the  gra- 
vel road,  I  have  decided  it  is  not  advisable  to  use  it 
on  trunk  road  construction. 

Good  roads  cannot  be  built  on  heavily  travelled 
highways  without  the  expenditure  of  large  sums  of 
mone)'.  It  is  a  mistake  to  claim  it  can  be  done  and 
any  attempt  to  do  so  must  result  in  loss  and  disap- 
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pointment  to  those  responsible  for  the  work.  A  large 
percentage  of  the  less  important  roads  in  Canada  will 
i)c  maintained  and  constructed  with  gravel  surface, 
and  they  will  in  the  future,  as  they  have  in  tlje  past, 
render  good  service.  -. 

Discussion 

The  discussion  on  Mr.  Talbot's  paper  was  opened 
by  Mr.  B.  M.  Hill,  provincial  road  engineer,  of  New 
Brunswick.  In  his  province,  he  stated,  perhaps  90 
per  cent,  of  the  roads  would  have  to  be  built  and  main- 
tained as  gravel  roads.  Up  to  two  years  ago,  they  had 
no  organization  to  deal  with  highways,  and  had  noth- 
ing but  earth  roads,  though  they  had  used  gravel  for 
maintenance  to  such  an  extent  that  some  of  them 
might  have  l)een  called  gravel  roads.  Two  years  ago, 
they  determined  to  build  gravel  roads,  and  since  that 
time  about  900  miles  of  road  had  been  built,  about  600 
miles  of  it  a  very  good  type  of  gravel  road. 

It  seemed  to  him  that  a  30-foot  allowance,  as  sug- 
gested by  Mr.  Talbot,  was  too  wide,  as  there  was  a 
large  surface  on  the  shoulder  to  be  maintained.  An 
eighteen  foot  gravel  surface,  with  well  maintained 
shcnilders  3  ft.  wide,  seemed  to  him  best. 

As  regards  the  foundations  of  gravel  roads,  he 
thought  that  the  natural  soil  was  the  best  foundation 
provided  it  could  be  properly  drained. 

The  big  problem  they  were  up  against  was  main- 
tenance. They  had  built  in  New  Brunswick  roads  that 
in  1917  carried  150  to  200  automobiles  a  day.  This 
traffic  had  now  increased  to  600  or  700  cars  a  day.  The 
motorist  would  go  out  and  find  good  roads  and  would 
go  back  and  report  that  the  road  was  in  good  shape 
and  at  once  pleasure  cars  would  take  that  route.  Some- 
times after  a  rain  storm  the  motorists  who  have  found 
the  secondary  gravel  roads  very  good  in  dry  w^eather 
would  take  them  in  jjreference  to  the  stronger  built 
roads,  and  the  result  was  the  gravel  road  became  cut 
up.  His  opinion  was  that  they  would  have  to  get  down 
to  the  oiling  of  gravel  roads. 

Mr.  Hill  made  further  reference  -to  point  he  had 
mentioned  following  Capt.  J.  A.  Duchastel's  paper,  re- 
garding the  repair  of  holes  in  earth  roads  by  the  or- 
dinary maintenance  man  with  r<ick  filled  in  with  earth. 
The  result,  he  found,  was  a  lump  with  two  holes  on 
either  side. 

Logs  Used  to  Carry  Roads  Across  Swamps 

In  New  Brunswick  wherever  they  had  to  cross 
long  swamps,  they  had  used  logs  and  dumped  earth  on 
year  after  year.  Drainage,  under  the  existing  condi- 
tions, they  had  found  impossible.  Sometimes  the  frost 
got  in  and  the  logs  rose  up.  The  gravel  would  thus 
get  under  the  log's  and  they  would  stay  up  as  a  result. 
They  had  got  the  best  results  by  using  very  heavy 
spruce  boughs,  covering  them  thoroughly  with  earth 
and  if  they  were  covered  in  such  a  way  that  the  earth 
could  not  get  underneath,  they  would  not  rot  even 
though  the  water  got  in.  Too  much  earth  should  not 
be  put  on,  about  4  or  5  inches. 

*  Mr.  Hill  asked  for  the  opinions  on  gravel  roads 
from  gentlemen  who  had  experience  with  them  with 
a  traffic  of  300  to  700  vehicles. 

Mr.  Sharpies,  of  New  York,  said  that  the  problem 
was  much  the  same  as  in  the  northern  states.  He 
thought  it  had  been  found  that  gravel  roads  could 
stand  a  certain  amount  of  automobile  traffic.  Perhaps 
the  limit  of  200  a  day  was  about  right.  Up  to  that 
point  gravel  roads  untreated  were  a  good  proposition, 
and  it  behooved  the  engineer  to  study  the  methods  of 
construction  and  maintenance.     It  was  important  with 


these  lower  t3'pes  to  study  drainage.  If  ever  a  road 
was  to  be  given  a  higher  type  of  surface,  there  was  no 
better  foundations  for  the  "permanent"  class  than  the 
good  gravel  road.  He  believed  that  even  a  greater 
traffic  than  the  200  cars  per  day  could  be  taken  care  of 
by  the  gravel  road,  but  there  was  the  dust  nuisance  to 
be  considered.  Then  the  oil  treatment  could  be  used, 
there  being  two  forms  for  this  purpose,  those  that 
form  mats  and  those  that  penetrate.  In  this  climate 
the  heavier  treatments  of  tar  or  bitumen  were  not  ap- 
plicable, as  the  surface  would  break  easily  under  frost. 
In  Maine  and  New  Jersey  some  types  of  road  lent 
themselves  to  a  surface  treatment  of  cold  tar  that  en- 
ters into  and  forms  part  of  the  road.  Trunk  lines 
treated  in  this  way  a  few  years  ago  stood  up  during 
the  winter  season. 

Hon.  Mr.  Latta  said  that  in  Saskatchewan  many 
of  the  communities  were  very  tenacious  in  sticking  to 
the  old  path  master  system  of  maintenance,  and  he 
asked  how  it  had  worked  out  in  other  provinces. 

Mr.  Talbot  replied  that  it  had  worked  out  badly. 

Hon.  P.  J.  Veniot,  Minister  of  Public  Works,  New 
Brunswick,  said  that  he  was  anxious  to  hear  more 
about  gravel  roads  maintenance.  In  his  province  with 
their  revenue  and  small  population,  they  could  not 
think  of  beginning  to  build  macadam.  If  they  could 
improve  their  system  of  gravel  roads,  he  thought  it 
was  about  the  best  they  could  do. 

Col.  Sohier  said  that  in  his  experience  he  had  never 
found  gravel  mix  well  with  mud.  He  had  always  kept 
the  mud  out  of  it  with  brush  or  stone  fill.  He  had 
been  driven  away  from  log  dragging  on  roads  where 
the  traffic  exceeded  300  per  day,  on  account  of  the  dust 
and  the  rutting  of  the  road,  and  was  forced  to  resort 
to  some  kind  of  bitumen  as  the  only  method  of  main- 
tenance. Many  outlying  roads  were  kept  in  splendid 
condition  using  a  4/5-gallon  treatment  of  cold  tar  or 
cold  oil  in  very  small  quantities.  In  Vermont  and 
New  Hampshire  they  had  maintained  gravel  roads  in 
very  gcx)d  conditions  through  constant  maintenance 
and  constant  dragging,  at  a  cost  of  $125  per  mile. 


Federal  Aid  is  Topic  of  Col.  Sohier's 
Address 

(Continued   from    Page   iVHi) 

This  year  Texas  has  appropriated  $60,000,000  to 
secure  an  equal  amount  from  the  government,  and 
thirty-three  states  have  appropriated  a  total  of  $982,- 
000,000.  So  you  see  what  a  tremendous  inducement 
Federal  aid  is  to  the  various  states  to  appropriate 
money  to  construct  highways. 

Reg'arding  the  situation  in  Ca,nada,  if  the  Canada 
Year  Book  is  correct,  the  Dominion  Government  is 
the  party  that  has  the  money.  If  the  source  is  cor- 
rect, the  amount  raised  in  the  provinces  for  all  pur- 
poses in  1917  was  $49,000,000,  and  the  amount  raised 
by   the  government   was  $232,000,000. 

In  the  United  States,  before  the  war,  the  revenue 
was  $1,000,000,000,  and  $100,000,000  is  being  appropri- 
ated for  roads,  or  10  per  cent. 

With  a  growing  country  like  yours  it  would  not 
seem  too  much  if  the  Dominion  gave  10  per  cent,  of 
their  revenue  to  the  development  of  the  vast  resources 
in  undeveloped  territory,  destined  to  feed  the  world, 
by  paying  a  part  of  the  cost  of  constructing  the  high- 
ways necessary  for  such  development.  No  money, 
it  could  spend  in  any  other  way,  would  yield  such  a 
prompt  and  valuable  return  in  increased  products, 
developed  farms  and  decreased  cost  of  transportation. 
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Design  of  Steel  Structures 

Principles  Upon  Which  to  Work  to  Evolve   a 

Structure   That    is    Economical    in 

Amount  of  Material 

THE  principal  object  to  be  borne  in  mind  by  the 
structural  designer — ignoring  artistic  and  utili- 
tarian requirements — is  to  evolve  a  structure 
which  necessitates  in  its  construction  a  mini- 
mum amount  and  cost  of  materials,  the  latter  being 
distributed  so  that  the  structure  will  remain  stable 
under  the  influence  of  the  applied  forces.  This,  no 
doubt,  is  a  very  elementary  statement,  yet,  neverthe- 
less, the  saving  that  could  be  legitimately  made  in 
many  designs  by  a  more  rigid  attention  to  this  fact, 
if  a  test  be  made,  would  amply  repay  the  designer  for 
his  trouble.  The  economy  is  particularly  marked 
where  superfluous  material  is  accumulated,  as  m  the 
case  of  a  multiple-storied  building  or  in  a  bridge.  In 
such  a  building  any  undue  excess  of  material  in  the 
upper  stories  has  to  be  supported  by  the  lower  stories, 
and  ultimately  by  the  foundations.  In  the  case  of  a 
bridge  the  excess  load  acts  as  a  force-moment,  and 
where  the  span  is  only  limited  by  the  capacity  of  the 
constructive  material  this*  force-moment  may  have 
a  serious  efTect  in  limiting  the  span.  Some  features 
of  steel  design,  and  some  considerations  of  economy 
are  dealt  with  by  Albert  S.  Spencer  in  a  paper  read 
before  the  Concrete  Institute.    This  paper  follows: 

The  Theory  of  Structures 

The  theory  of  structures  embraces  the  application 
of  mechanical  principles  to  determine  the  stability  and 
strength  of  structural  units  and  of  the  units  acting  as 
a  complete  structure.  These  principles  may  be  applied 
mathematically  or  graphically.  The  mathematical 
method  is  generally  the  simplest  when  the  structure  is 
rectangular  in  outline  and  when  the  external  forces 
are  normal  to  the  exposed  surface  of  the  structure, 
while  the  graphical  method  is  the  simplest  for  struc- 
tures having  an  angular  exterior  outline  or  when  the 
external  forces  are  angular  to  the  structure.  The  prin- 
cipal points  to  be  considered  are : 

(1)  So  to  arrange  the  outlines  of  the  structure  as  to 
reduce  its  resistance  to  wind  pressure  to  a  minimum 
and  at  the  same  time  limit  the  force-moment  of  the 
wind. 

(2)  The  superimposed  loads,  or  applied  loads, 
should  be  kept  down  to  the  minimum  consistent  with 
safety. 

(3)  To  examine  the  structure  as  to  its  stability  and 
to  endeavor  to  eliminate  any  possibility  of  distortion 
or  displacement. 

(4)  To  calculate  the  magnitude  and  nature  of  the 
stresses  in  the  various  units. 

(5)  To  determine  the  sizes  of  the  units  so  that  each 
will  safely  resist  the  greatest  stress  that  can  possibly 
be  set  up. 

(6)  Where  the  force-moments  exist,  to  distribute 
the  materials  in  any  unit  so  as  to  create  the  maximum 
economic  resistance  moment,  and  also  by  introducing 
where  possible  such  units  as  will  enable  the  whole 
structure  to  have  the  maximum  resistance  moment. 

(7)  To  take  advantage  of  the  variable  unit  resis- 
tance of  the  constructive  materials. 

(8)  To  select  such  sections  and  materials  as  are 
readily  obtainable  and  are  economical  in  cost. 


(9)  To  arrange  the  members  and  the  connections 
in  such  a  way  as  to  allow  the  direction  and  centre  of 
action  of  the  resistance  force  to  coincide  with  that  of 
the  applied  force. 

External  Forces 

Economy  is  obtained  in  a  building  by  the  adoption 
of  a  low  roof  in  preference  to  a  high  ty])e— that  is,  by 
the  use  of  a  flat  roof  instead  of  a  ridge  roof,  ])articu- 
larly  if  of  large  span.  The  economy  is  more  a])parent 
if  it  is  realized  that  the  extra  wind  force  acting  on  the 
ridge  roof  has  not  only  to  be  resisted  by  the  framework 
of  the  roof  itself,  but  also  by  the  superstructure  and 
the  foundations. 

A  very  economical  and  serviceable  type  of  roof 
which  was  recently  provisionally  patented  is  a  com- 
bination of  the  flat  and  ridge  types,  in  which  the  ridged 
])ortion  or  portions  are  limited  to  the  amount  neces- 
sary for  the  natural  lighting  of  the  interior  of  the 
building.  By  the  adoption  of  the  suspension  principle 
in  the  arrangement  of  the  framework  this  special  type 
of  roof  has  many  advantages  where  very  large  areas 
are  required  to  be  roofed,  particularly  if  the  support- 
ing stanchions  are  to  be  kept  to  a  minimum  in  num- 
ber so  as  to  not  interfere  unduly  with  the  manufactur- 
ing process. 

Force-Moments 

Reverting  to  the  example  comparing  a  flat  type 
roof  with  a  ridge  roof  as  regards  the  comjiarative  re- 
sistance to  wind  force,  the  centre  of  action  of  the  wind 
force  acting  on  the  flat  type  roof  is  much  nearer  the 
ground  than  is  that  for  the  ridge  roof;  consequently, 
whether  or  not  the  ground  level  is  coincident  with  the 
fulcrum  round  which  the  wind  force  acts,  the  moment 
•of  the  wind  force  is  certain  to  be  reduced  thereby, 
and  as  a  reduction  in  the  external  force-moment,  leads 
to  a  corresponding  reduction  in  the  required  resistance 
moment  of  the  building,  there  is  in  consecjuence  a  sav- 
ins: in  the  material  required  to  give  the  necessary  sta- 
bility. 

Superimposed  Loads 

By  a  too  rigid  attitude  in  the  use  of  conventional 
allowances,  or  perhaps  more  particularly  as  the  result 
of  comnulsory  adherence  to  by-laws,  we  are  often  re- 
luctantlv  compelled  to  misuse  our  constructive  mater- 
ials, and  thus  violate  one  of  the  principles  of  the  the- 
ory of  structures.  Under  the  present  restrictions, 
however,  advantage  may  be  gained  by  calculating  all 
loads  on  the  lean  side  rather  than  on  the  full  side,  a 
procedure  always  followed  by  competitive  desig^ners 
who  wish  to  survive-as  such. 

Stability 

Although  there  are  many  excellent  treatises  which 
deal  with  the  theory  of  structures,  too  much  atten- 
tion is  given  to  the  application  of  the  theory  to  the 
stability  of  structural  units  without  sufficient  consid- 
eration being  given  to  the  stability  of  the  whole  struc;- 
ture.  A  similar  deficiency  is  noticeable  in  the  treat- 
ment of  this  subject  at  our  technical  colleges.  The 
result  of  this  is  discernible  in  present-day  drawing- 
oflRce  practice,  where  manv  designers  completely  ig- 
nore the  necessity  for  such  stability  calculations. 

Determination  of  Sections 

The  proportions  and  properties  of  the  various  units 
must  be  such  that  the  material  is  only  stressed  with- 
in safe  limits.  The  proportioning  of  parts  subjected 
to  simple  stresses  is  very  elementary  and  need  not  be 
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considered  here,  but  some  remarks  may  be  made  with 
regard  to  where  compound  stresses  exist  in  a  unit, 
such  as  occurs,  for  instance,  in  struts,  Units  subject  to 
bending  stresses  should  have  a  modulus  of  section  as 
large  as  possible  relative  to  the  area,  and  the  resis- 
tance arm  should  be  sufificiently  large  to  reduce  de- 
flection to  within  safe  limits.  Struts,  particularly  if 
of  great  length  relative  to  width,  and  consequently 
subject  to  flexural  stresses  in  addition  to  compressive 
stress,  should  have  the  radius  of  gyration  as  large  as 
possible  relative  to  the  area.  Where  sudden  changes 
of  stress  occur  the  material  should  not  be  varied  in 
the  same  degree,  particularly  if  the  material  is  of  a 
granular  nature,  and  for  the  same  reason ;  also  in  cases 
where  the  nature  of  the  stress  varies  intermittently  a 
higher  margin  of  safety  should  be  allowed. 

Resistance  Moments 

Where  structural  members  are  subject  to  flexural 
stresses  economy  may  be  obtained  by  distributing  the 
material  so  as  to  produce  the  maximum  modulus  of 
section  or  radius  of  gyration  (according  to  the  utility 
of  the  member)  relative  to  a  given  area.  This  econo- 
my is  widely  recognized ;  but  taking,  for  example,  the 
list  of  standard  joist  sections,  it  can  be  easily  demon- 
strated that  the  compilers  have  not  taken  full  advan- 
tage of  this  principle  of  economy  in  the  use  of  mater- 
ials. Now  the  basis  of  measurement  of  the  compara- 
tive efficiency  should  take  into  consideration  the  area 
— or  weight — resistant  lever  arm  or  depth,  and  the 
modulus  section — that  is  to  say,  maximum  efficiency 
will  be  attained  when  all  the  resistant  factors  are  a 
niaxinium  for  any  given  sectjional  area,  after  due 
allowance  has  been  made  for  limits  of  production. 

A  similar  criticism  may  be  applied  to  the  ineffic- 
iency of  our  joist  sections  when  used  as  struts.  This 
has  been  recognized,  probably,  by  the  originator  of  the 
broad-flange  beam ;  yet,  although  the  latter  type  of 
beam  has  been  in  existence  for  many  years,  its'  use  has 
not  been  encouraged. 

It  is  very  desirable  that  a  more  efficient  range  of 
joist  sections  should  be  obtainable,  as  under  the  pres- 
ent circumstances  we  are  making  a  costly  misuse  of 
material  and  seriously  jeopardising  our  position  in 
competing  for  international  trade  in  structural  work. 

Unit  Stress 

The  proper  use  of  materials  so  as  to  take  advantage 
of  the  variable  utility  of  constructive  materials  is  gen- 
erally tmderstood.  By  way  of  illustrating  this  point 
reference  may  be  made  to  reinforce  concrete  construc- 
tion, in  which  a  compound  material  composed  of  con- 
crete (which  is  strong  in  compression  and  weak  in  ten- 
sion) to  resist  the  compressive  bending  stress,  while 
the  tensile  bending  stress  is  resisted  by  the  steel  re- 
inforcement. 

Selection  of  Sections 

The  total  number  of  sections  in  any  given  struc- 
ture, particularly  if  speed  of  manufacture  is  essential, 
should  be  kept  to  a  minimum,  and  theoretical  consid- 
erations should  be  subordinated  to  practical  necessity. 

In  locating  the  various  members  of  a  structure,  or 
part  of  a  structure,  their  position  should  be  such  that 
the  centre  of  resistant  action  should  coincide,  for  eco^ 
nomic  reasons,  with  the  centre  of  action  of  the  applied 
force.  This  principle  is  often  violated  for  practical 
purposes — for  instance,  to  simplify  the  connection  in 
fixing  the  position  of  the  members  of  a  roof  truss. 
This   departure   is   permissible,   but   where   the   effect 


is  considerable,  as  a  force-moment  of  serious  magni- 
tude may  be  created,  due  allowance  should  be  made  for 
its  resistance.  The  principle  is  often  violated  also  in 
the  design  of  connections  by  locating  the  rivets  or 
bolts  in  such  a  way  that  the  resultant  resistance  force 
does  not  coincide  with  the  applied  force,  with  a  simi- 
lar result  to  that  hitherto  referred  to. 

Principles  of  Statics 

"  A  full  consideration  of  the  fundamental  principles 
of  statics  is  beyond  the  possibilities  of  this  paper,  but 
attention  may  be  directed  to  those  which  are  most 
often  misapplied. 

With  regard  to  the  variable  distribution  of  stress, 
there  are  two  theories  regarding  the  exact  nature  of 
the  variation,  the  straight-line  theory  and  the  parabo- 
lic theory,  the  former  being  preferred  owing  to  its  sim- 
plicity, although  the  latter  is  probably  more  correct. 
The  basis  of  the  straight-line  theory  is  that  the  cross- 
section  of  the  beam  simultaneously  acts  round  two 
fulcra,  one  of  which  is  in  the  plane  of  the  outer  com- 
pressed fibres  and  the  other  in  the  plane  of  the  steel. 
The  basis  of  the  parabolic  theory  is  that  the  fulcrum 
in  the  compressed  half  is  situated  at  the  centre  of 
action  of  the  area  of  concrete  subject  to  compression, 
and  not  at  the  upper  edge.  The  resistant  lever  arm 
is  greater  for  any  given  section  by  the  parabolic 
theory  than  by  the  straight-line  theory,  and  as  the 
area  of  the  jmrabola  is  greater  than  the  area  of  a  tri- 
angle with  similar  base  and  height,  the  total  resis- 
tance of  the  compressive  area  is  also  greater.  It  will 
be  noted  that  the  error  in  the  straight-line  theory  is 
on  the  side  of  safety. 


Mainly  Constructional 

East  mnd  West— From  Coast  to  Coast 


Fire  losses  in  Canada  during  the  month  of  April  amount- 
ed to  $850,000. 

The  work  of  concreting  the  Kingston  road,  Toronto,  Ont., 
is  to  begin  at  once. 

The  township  of  Rama,  Ont.,  will  start  repairing  their 
roads  on  the  first  of  May. 

Winnipeg,  Man.,  will  spend  $.'55,000  this  year  in  the  re- 
pair of  plank  walks  in  the  city. 

Work  has  been  commenced  on  the  race  track  and  exhi- 
bition buildings  at  Woodstock,  N.  B. 

Woodbridge,  Ont.,  will  construct  two  miles  of  water- 
liound  macadam  road  at  a  cost  of  $16,000. 

Work  on  the  Canada  Cement  Company's  potash  plant  at 
Port  Colborne,  Ont,,  is  progressing  satisfactorily. 

Three  miles  of  bituminous-bound  macadam  is  to  I)C  con- 
structed from  Armitage  to  Holland  Landing,  Ont. 

Plans  are  in  progress  for  a  new  plant  for  the  Montreal 
Portland  Cement  Company,  and  tenders  will  be  called  for 
shortly. 

Mr.  Eustace  G.  Bird  has  been  engaged  by  the  Hospital 
Board  to  prepare  plans  for  the  new  military  hospital  at 
Orillia,  Ont. 

Orillia,  Ont.,  has  let  contracts  for  street  paving  amount- 
ing   to    $200,000.    Preliminary    work    has    already    been    com- 
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nienccd,  1)iit  a  strike  anions;  Ihf  lal)orcrs  has  dclayc-d  pro- 
Rress. 

The  Preston,  Ont.,  Lawn  Bowling;  Association  is  to  have 
a  new  club  house.  The  contract  has  been  let  to  contractor 
James  Eagle. 

The  Board  of  Control  of  the  city  of  Toronto,  Ont.,  will 
meet  the  government  regarding  the  establishment  of  a  new 
reception  hospital. 

Canadian  Western  Steel  Corporation.  Limited,  with 
head  office  at  Calgary,  Alta.,  capital  $2,000,000,  to  manufac- 
ture  steel  goods. 

The  Ontario  Steel  Products  Co.  Ltd.  will  erect  a  fac- 
tory, 80  X  315  ft.  in  Oshawa.  Ont.,  and  will  employ  ".'J  to  100 
men  from  the  start. 

Welland  county,  Ont.,  has  appropriated  $175,000  for  good 
roads  this  year;  $100,000  will  l)e  used  on  construction  work 
and  $75,000  for  repairs. 

The  total  construction  program  of  civic  improvements 
this  year,  for  the  city  of  Regina.  Sask.,  it  is  anticipated,  will 
amount   to  about  $150,000. 

The  town  of  Dorion.  county  of  V'audreuil.  P.  Q.,  will 
shortly  call  for  tenders  for  road  improvements.  .\  bond  issue 
of  $(i(>5,000  is  now  being  floated. 

According  to  the  statistics  of  the  city  engineer,  Sault 
Ste.  Marie,  Ont.,  building  permits  issued  for  the  first  six 
days  of  May  amounted  to  $7,fi50. 

The  Champion  Spark  Plug  Company,  Windsor,  Ont.,  will 
erect  a  $250,000  building  in  the  factory  district  and  will  em- 
ploy one  hundred  hands  at  the  start. 

The  town  of  Williamston,  Glengarry  County,  Ont.,  will 
shortly  call  for  tenders  for  road  work,  approximating  in  cost 
$100,000.     J.  Watson  is  the  Town  Clerk. 

The  sampling  plant  of  Campbell  and  Deyell,  Cobalt,  Ont., 
has  been  taken  over  by  the  government  and  is  henceforth  to 
be  known  as  the  Timiskaming  Laboratories. 

It  is  stated  that  Blair,  Campbell  and  McLean,  of  Glas- 
gow, Scotland,  are  looking  for  a  site  in  Montreal  district  to 
manufacture  Chemical  plant  and  machinery. 

It  has  been  announced  that  it  is  the  intention  of  the  On- 
tario government  to  take  over  as  a  provincial  highway  the 
road  from  Kingston  to  the  Quebec  boundary. 

The  Canadian  Pacific  R.  R.  purpose  the  construction  of  a 
new  re-inforced  concrete  bridge  at  Seigneurs  street,  Montreal, 
and  also  reconstructing  the  .\twater  Ave.  bridge. 

The  three  storey  addition  for  the  Tetrault  Shoe  Company 
on  Demontigny  street  east,  Montreal,  has  now  been  prac- 
tically completed.     The   interior  work   is   well   advanced. 

The  Fort  Erie  council.  Fort  Erie,  Ont.,  has  passed  a  reso- 
lution offering  free  water  and  exemption  from  taxation  for  a 
period  of  years  to  all  new  industries  locating  in  the  vil- 
lage. 

The  school  board  of  Point  Grey,  P.  Q.,  issued  instruc- 
tions recently  to  the  school  architect  to  call  for  tenders  for 
the  erection  of  four  additional  rooms  to  the  Magee  high 
school. 

The  Local  Council  of  Women,  Toronto.  Ont.,  appoint- 
ed a  deputation  to  wait  on  the  city  council  regarding  the 
matter  of  women's  representation  on  the  Toronto  Housing 
Commission. 

The  township  of  Sandwich,  Ont..  will  construct  a  concrete 
pavement  on  the  River  Front  road  from  the  end  of  the  pres- 
ent pavement  at  the  Lauzon  road  to  the  easterly  limit  of  lot 
HI  in  the  first  concession. 

Alexander  Craig,  Ltd.,  11  Juror  street.  Montreal.  P.  Q., 


have  been  awarded  the  contract  for  the  painting  at  Union 
Station,  Toronto.  The  price  is  around  $120,000  and  work 
will  take  over  a  year  to  complete. 

At  a  recent  meeting  of  the  Memorial  Committee  oi  ilu- 
G.  W.  V.  A.,  St.  Mary's,  Ont..  it  was  decided  to  launch  a  drive 
to  raise  $:t0.000  to  remodel  the  Opera  House  as  a  memorial 
building  for  the  returned  soldiers. 

Construction  work  on  the  Victoria  Road  and  Richmond 
streets  sewer  at  Sydney.  N.  S..  has  been  commenced  by 
Contractor  A.  E.  Cunningham.  The  sewer  will  be  5.000  feet 
in  length  and  of  10  and  12  inch  pipe. 

The  Site  Committee  of  the  Masonic  Hall  Association. 
Hamilton,  Ont.,  have  secured  a  site  for  the  new  memorial  hall 
to  be  erected  for  the  craft.  The  site  is  the  Billings  property 
on  Jackson  street,  and  is  128  x  390  feet. 

The  City  Works  Committee  of  Winnipeg.  Man.,  intimated 
at  a  recent  meeting  that  the  Maryland  bridge  will  not  be  built 
this  year.  All  preliminary  work,  however,  will  be  done  in 
order  to   facilitate  an  early  start  next  year. 

The  council  of  Point  Grey.  B.  C.  have  agreed  to  make 
ai)plication  to  the  provincial  authorities  for  $:t9.000.  their 
share  of  the  money  allotted  by  the  Dominion  government  for 
housing  purposes,  and  will  begin  building  soon. 

An  expenditure  of  practically  $140,000  in  new  buildings 
is  to  be  made  this  summer  at  Fort  Qu'.-Kppelle.  Sask.  The 
recreation  pavilion  will  be  commenced  at  once,  while  work  on 
the  Red  Cross  pavilion  has  already  commenced. 

The  Canadian  headquarters  of  the  Hoover  suction  and 
Sweeper  Company,  of  Dayton.  Ohio,  is  to  be  located  in  Ham- 
ilton. Ont.,  and  work  will  commence  at  once  on  a  three-storey 
structure  at  the  corner  of  First  and  Gage  avenues. 

The  York  township  council  has  appointed  a  housing 
commission.  Reeve  Miller,  James  T.  Watson  and  Corp. 
Thomas  .Abraham  were  appointed  for  one  year  and  ex-reeve 
Thomas  Griffith  ad  John  B.  Harris  for  two  years. 

A  permit  was  taken  out  'by  the  authorities  of  the  hospi- 
tal for  Sick  Children,  Toronto,  Ont.,  for  the  erection  or  a 
three  storey  addition  to  the  present  building.  This  addition, 
which  will  be  used  as  an  X-Ray  department .  will  cost 
$10,000. 

Messrs.  Storey  &  Van  Egmond.  architects,  Regina,  Sask.. 
are  calling  for  tenders  for  the  erection  of  a  ney  Presibyterian 
church  to  be  built  this  summer  at  Kamsack.  Sask.  The  new 
church  will  have  a  seating  capacity  of  400  and  will  cost  about 
$15,000. 

.\  supplementary  program  of  street  repairs  has  been  in- 
augurated by  the  roads  section  of  the  municipal  department 
of  public  works.  Montreal.  P.  Q.  The  work  which  was  com- 
menced at  the  beginning  of  the  month  has  been  practically 
completed. 

Consruction  work  is  now  under  w'ay  on  the  new  winter 
fair  building  at  Regina,  Sask.  The  contractors.  Smith  Bros, 
and  Wilson,  are  under  penalty  to  have  the  building  ready 
for  occupancy  by  July  20th.  or  one  week  before  the  opening 
date  of  the  fair. 

Plans  for  the  erection  of  a  new  modern  two-storey  fac- 
tory for  the  National  Paper  Goods  Company,  Hamilton.  Ont.. 
are  being  prepared  by  the  architect,  F.  W.  Warren.  The  site 
will  be  next  to  the  site  recently  secured  by  the  Hoover  Sus- 
tion  Sweeper  Company. 

About  twenty-five  of  the  merchants,  manufacturers  and 
other  citizens  of  Tweed.  Ont..  met  recently  and  reorganized 
the  Tweed  Board  of  Trade.  The  chair  was  occupied  by  Mr. 
F.  A.  Barlett.  Officers  were  elected,  and  consideral>lr  busi- 
ness was  transacted. 

The  provincial  government  of  Manitoba  has  authorized 
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the  building  of  two  new  roads  in  the  farming  districts  ad- 
joining the  Greater  Winnipeg  Water  District  line.  These 
two  roads,  it  is  expected,  are  only  tlie  first  of  many  to  be 
built    in    this    district. 

Elgin  County  Ont.,  report  the  roads  in  excellent  condi- 
tion this  spring,  which  is  no  doubt  due  to  the  extensive  re- 
construction work  done  last  year.  The  projected  work  this 
year  is  by  far  the  most  extensive  yet  undertaken,  involving 
an  estimated  expenditure  of  $110,000. 

Farmers  owning  17,000  acres  in  the  Tabor  district.  Aha., 
have  accepted  a  proposal  from  the  Canadian  Pacific  railway 
irrigation  system  to  extend  the  Lcthbridge  system  to  them 
by  a  20-mile  ditch.  The  total  cost  will  be  $272,000.  The  con- 
struction work  will  be  completed  this  year. 

The  superstructure  of  the  new  Rushbrooke  School.  Ver- 
dun. P.  Q..  which  is  being  constructed  by  Archambault  and 
Leclair  for  the  Protestant  Board  of  School  Trustees,  is  now 
completed.  The  interior  work  is  being  rushed  so  that  the 
school  will  be  ready  for  occupancy  in  August. 

Development  on  a  large  scale  is  anticipated  around  Win- 
nipeg this  summer.  Local  improvements,  bridges,  gravel'ing. 
sewer  and  water  services  and  street  lights  will  necessitate  the 
expenditure  of  approximately  $500,000  in  Assiniboia,  St.  Vital, 
Ea.st  and  West  Kildonan.  Rosser  and  Fort  Garry. 

The  Manitoba  Branch  of  the  Engineering  Institute  of 
Canada,  Winnipeg,  Man.,  has  adopted  the  plan  of  opening 
negotiations  with  the  three  transcontinental  railway  com- 
panies, with  the  object  of  securing  the  continued  operation 
of  the  Greater  Winnipeg  Water  District  railway  on  the  best 
possible  terms. 

American  capitalists  are  at  present  canvassing  the  farm- 
ing district  around  Three  Rivers.  P.  Q..  to  ascertain  what 
quantity  of  beets  the  farmers  are  willing  to  produce,  as  tsO.OOO 
tons  of  beets  will  be  required  annually  to  keep  the  three  mil- 
lion dollar  beet  factory,  they  intend  building  in  Three  Rivers, 
running   full   time. 

The  athletic  committee  of  Queen's  University,  Kingston, 
propose  using  the  $5,000  grant  of  the  late  George  Richardson 
towards  building  a  first  class  arena  with  grand  stand,  dress- 

Iing  rooms  and  up-to-date  athletic  field.  The  committee  have 
taken  the  matter  up  with  the  executors  of  the  late  George 
Richardson's  will. 
The  Toronto  Housing  Commission  has  commenced  work 
on  the  erection  of  fourteen  houses  on  Coxwell  Avenue.  They 
will  be  of  six  rooms  and  bath,  and  will  represent  a  medium 
class,  that  is.  the  commission  intends  building  some  more 
expensive  and  some  less.  The  price  at  which  these  will  be 
sold  has  not  been  announced. 

»  Tenders  were  opened  recently  by  the  minister  of  punlic 
works  for  the  new  isolation  wing  at  the  Mental  hospital  at 
North  Battleford.  Sask.  The  tender  for  the  building  was 
awarded  to  Wilson  and  Wilson.  Regina,  at  $72,800  and  to  the 
Re.<;ina  ['lumbing  and  Heating  Company  at  $20,473  for  the 
plumbing,  heating  and  electric  wiring. 

Figures  issued  from  U.  S.  Government  offices  at  Wash- 
ington indicate  that  the  building  permits  in  the  big  republic 
almost  reached  the  enormous  figure  of  $2,000,000,000  in  the 
month  of  March,  and  passed  it  by  a  considerable  margin  in 
the  inonth  of  April.  It  is  believed  now  that  1919  is  to  be  one 
of  the  biggest  building  years  in  history. 

A  party  of  twenty-four  government  railway  surveyors. 
in  charge  of  W.  R.  Maher,  engineer,  have  commenced  work 
on  the  new  T.  &  N.  O.  railway  extension  to  Moose  Factory, 
Ont.  The  geologists  and  tim'ber  cruisers  will  go  north  soon 
to  take  up  their  branches  of  the  work. 

.■\t  the  initial  meeting  of  the  newly-elected  Executive 
Council  of  the  reorganized  Board  of  Trade.  St.  Thomas.  Ont., 
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the  following  officers  were  elected:  C.  Montgomery,  presi- 
dent of  the  old  board,  was  reappointed  president;  A.  A. 
Ingram,  vice-president;  W.  G.  Whiteside,  secretary-treas- 
urer and  .Lome  Lodge,  managing  secretary. 

The  members  of  the  Finance  Committee  of  the  Munici- 
pal Council  of  St.  John,  N.  B..  have  agreed  that  an  extension 
to  the  General  Public  Hospital  is  needed  and  will  make  a 
recommendation  to  the  city  council  to  that  effect.  The  cost  is 
estimated  at  $1,50,000  and  the  question  of  the  site  is  to  be 
left  in  the  hands  of  the  hospital  commissioners. 

The  Regina.  Sask.,  contractors  have  offered  the  carpen- 
ters 7oc.  an  hour  for  an  eight  hour  day,  and  contend  that  this 
is  a  fair  oflFer.  taking  into  consideration  what  has  been  grant- 
ed to  other  trades,  who.  though  they  may  obtain  a  higher 
wage  per  hour,  are  unable  to  obtain  employment  during  the 
winter  months.  The  carpenters  are  standing  out  for  80c.  an 
hour. 

The  Rathbert  Process  Steel  Company,  of  Seattle,  Wash., 
has  applied  to  the  provincial  government,  British  Columbia, 
requesting  it  to  guarantee  bonds  amounting  to  $,'i00.000  on 
condition  that  the  company  shall  use  the  money  to  move  its 
plant  from  Seattle  to  Vancouver  or  its  vicinity  and  shall,  pur- 
chase and  erect  other  furnaces  and  machinery,  which,  the 
company  claims,  will  place  it  on  a  profit-earning  basis. 

.\  definite  announcement  can  be  looked  for  in  the  very 
near  future,  on  the  matter  of  construction  of  the  drydock  at 
Vancouver,  according  to  wire  received  by  the  Vancouver 
Board  of  Trade  from  H.  H.  Stevens,  M.P.  for  Vancouver 
centre,  and  S.  J.  Crowe,  Burrard,  B.  C.  to  the  effect  that 
the  harbor  board  would  take  the  construction  of  this  dry- 
dock  in  hand  if  private  companies  could  not  undertake  it. 

Announcement  has  been  made  of  the  formation  of  the 
Huron  Steel  Corporation,  which  will  he  located  at  Goderich. 
Ont.,  with  a  capital  of  $15,000,000.  and  will  manufacture 
automobiles,  trucks,  and  parts.  The  building  of  a  hydro 
power  line  to  furnish  25.000  h.  p.  for  use  at  the  plant  and 
the  enlarging  and  deepening  of  the  harbor  are  among  the 
improvements  aimed  at  in  connection  with  the  establishment 
of  the  industry. 

Engineers  of  the  British  Columbia  government  are 
shortly  to  visit  Chillivvack,  B.  C  .f.or  the  purpose  of  making 
an  estimate  of  the  cost  of  paving  the  interprovincial  highway 
through  the  city.  Arrangements  are  under  way  whereby 
the  city  council  will  finance  20  per  cent,  of  the  total  cost, 
the  provincial  government  .'iO  per  cent  and  the  Dominion 
government  40  jjer  cent. 

The  Building  Material  Dealers'  Association  of  Greater 
Winnipeg,  in  a  letter  written  to  the  Great  War  Veterans'  As- 
sociation, denies  the  alleged  existence  of  a  "ring"  for  th'e 
monopoly  in  restraint  of  trade  and  invite  the  Great  War 
Veterans  to  investigate  their  books  with  a  view  to  ascertain- 
ing whether  at  present  or  at  any  time  since  its  organization 
any  one  of  them  has  made  more  than  a  legitimate  or  living 
profit  out  of  building  materials. 

A  deputation  from  the  city  council  of  Sydney,  N.  S., 
recently  waited  upon  general  superintendent  Rice,  ot  the 
Dominion  Steel  Co.,  of  that  city,  with  the  view  of  obtaining 
the  Steel  Company's  co-operation  in  the  repair  work  about 
to  be  commenced  on  several  of  the  city's  streets.  They  re- 
ceived Mr.  Rice's  assurance  that  he  would  help  them  in  this 
work  and  promised  to  repair  the  street  touching  the  Steel 
Company's  property  and  commence  work  on  Prince  street 
at  once.  After  this,  streets  will  be  repaired  in  their  turn, 
commencing  at   the  subway   on   Victoria  road. 

Over  a  quarter  of  a  million  dollars  is  to  'be  spent  on  a 
tar  macadam  road  from  Elk  lake  to  Gowganada.  and  work 
on  a  tar  macadam  road  from  Swastika  to  Kirkland  Lake  is 
to  be  started  at  once.     This,   it  is  estimated,  will  cost  from 
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$10,000  to  $12,000  per  mile.  In  the  Porcupine  district  a  steel 
bridge  is  to  be  built  across  the  Mattaganii  River,  and  the 
usual  road-building  programme  will  be  carried  out  in  the 
clay  belt  surrounding  Cochrane. 

The  firm  of  Anglin's  Limited,  Montreal,  P.  Q.,  has  com- 
pleted plans  for  a  larger  construction  company  to  be  called 
the  Anglin,  Norcross  Co.  The  new  firm  will  take  over  the 
Canadian  business  of  Norcross  Brothers  of  Worcester,  Mass. 
J.  P.  Anglin  will  be  president  of  the  new  firm,  Henry  — . 
Gross,  formerly  of  Norcross  Bros.,  will  be  treasurer  and  C. 
D.  Harrington  will  act  as  vice-president  and  manager. 

Among  the  few  large  contracts  for  building  in  Montreal, 
P.  Q.,  is  the  construction  oj  a  suction  conduit  at  the  puni|)- 
ing  station  at  Point  St.  Charles,  for  the  city  of  Montreal. 
The  work  on  the  conduit  which  will  cost  $5.5,000  is  almost 
completed.  The  erection  of  the  examining  warehouse  on 
McGill  street,  by  P.  Lyall  and  Sons,  and  the  building  of  the 
cold  storage  plant  for  the  harbor  commissioners  are  other 
construction  projects  which  will  soon  be  under  way. 

At  a  special  meeting  of  the  city  council  of  Wclland,  Ont., 
the  following  commission  was  appointed  to  administer  opera- 
tions under  the  provincial  government's  housing  scheme: 
Mayor  Brennan,  Chas.  Henderson  (for  two  years)  and 
David  Dick,  Jr.,  (for  one  year).  These  gentlemen  have  de- 
cided to  act  without  salary.  The  council  also  accepted  the 
plans  of  Mr.  LaChance  for  the  new  fire  hall  and  will  adver- 
tis  for  tenders  for  the  erection  of  this  building  at  once. 

The  Toronto  Housing  Commission  has  been  busy  in- 
specting city-owned  land  and  has  found  several  parcels 
which  it  will  likely  take  over.  The  commission's  plan  is  to 
secure  large  stretches  of  vacant  land  capable  of  accom- 
modating from  ten  to  twenty  houses  of  the  semi-detached 
type.  The  greater  part  of  the  land  under  consideration  will 
cost  less  than  $40  per  foot,  as  a  higher  price  would  tenu  to 
place  the  houses  beyond  the  reach  of  the  purchaser  of  limit- 
ed means. 

Winnipeg  citizens  have  again  taken  up  the  question  of 
the  "Vimy"  Memorial  Highway.  The  construction  of  this 
highway  has  been  held  up  by  the  war.  The  highway,  it  is 
now  proposed,  will  em'brace  Edinburgh,  Osborne,  Colony, 
Balmoral,  Isabel  and  Salter  streets,  crossing  the  Assinboine 
river  over  Osborne  street.  The  City' Works  Committee  has 
referred  the  matter  to  Aid  K.  A.  Heaps,  who  will  report  on 
the  project  from  the  standpoint  of  building  a  subway  at 
Salter  street. 

A  deputation  from  the  Good  Roads  Committee  of  the 
Board  of  Trade  and  the  Automobile  Association  of  Peter- 
borough, Ont.,  waited  upon  Cavan  township  council,  on  be- 
half of  the  scheme  for  having  the  road  from  Port  Hope  to 
Peterborough,  taken  over  as  a  provincial  highway.  The 
Cavan  council  unanimously  passed  a  resolution  petitioning 
the  Ontario  Government  to  take  over  the  road  as  a  provin- 
cial highway.  Other  township  councils  will  be  waited  upon 
and  asked  to  co-operate  in  this  highway  scheme. 

The  projected  road  to  Mont  Laurier  from  Montreal  was 
discussed  by  a  delegation  which  awaited  upon  Sir  Lomer 
Goi!in  and  the  Hon  J.  E.  Tessier,  Minister  of  Roads,  recent- 
ly. This  road  is  to  run  from  Montreal  to  Ste.  Rose  (this 
section  being  completed),  and  thence  to  Ste.  Therese,  Ste. 
Agathe,  Nominingue,  and  Mont  Laurier,  a  total  of  140  miles 
laid  through  the  heart  of  the  Laurentian  Mountains.  The 
Prime  Minister  promised  that  the  government  would  send  an 
engineer  to  make  an  inspection,  and  to  report  on  the  condi- 
tions and  probable  cost  of  the  road. 

A  bulletin,  issued  by  the  Bureau  of  Municipal  Research. 
Toronto.  Ont.,  urges  Toronto  to  "give  the  Housing  Commis- 
sion right-of-way  for  fuller  speed  ahead"  so  that  something 
may  be  accomplished  to  increase  the  city's  housing  accommo- 


dation during  the  six  months  remaining  in  the  present  build- 
ing season.  The  bulletin  emphasizes  the  need  for  public  co- 
operations with  the  Housing  Commission  to  enable  it  eflfcc- 
tively  to  carry  out  its  work,  and  also  contains  an  interest- 
ing review  of  the  activities  of  various  public  bodies  along 
this  line  during  the  past  twelve  months. 

The  Board  of  Control  of  the  city  of  Hamilton,  Ont.. 
recommended  to  the  City  Council  that  the  sum  cf  $1,000,000 
be  borrowed  from  the  Dominion  government  for  the  pur- 
pose of  erecting  three  hundred  workingmen's  houses  in  the 
city.  A  Housing  Commission  was  appointed  by  the  con- 
trollers, but,  in  order  to  avoid  any  danger  of  technicalities 
arising  that  will  involve  the  city,  a  resolution  was  adopted 
in  which  it  was  clearly  pointed  out  that  the  city  will  not 
engage  in  actual  construction  of  houses,  but  will  just  loan 
money  to  housing  companies  or  individuals  6or  that  pur- 
pose. 

Of  205,000  tons  of  steel  rails  ordered  by  the  Dci)artmcnt 
of  Railways  last  Autumn  for  the  purpose  of  making  neccs 
sary  replacements  and  completing  certain  branch  lines  of  the 
Canadian  National  Railway,  approximately  155,000  have  been 
delivered  and  distributed  to  points  at  which  work  is  to  be 
done  during  the  present  summer.  Of  the  total  80,000  tons 
was  ordered  from  ihe  Algoma  Steel  Co.  at  the  "Soo,"  and  all 
have  been  delivered  and  distributed  from  the  Dominion  Iron 
and  Steel  Company.  Some  75,000  tons  delivered  by  thai 
coiTipany  have  been  placed  along  the  tracks  ready  to  be  put 
into  position. 

Many  contracts  for  construction  work  in  the  county  of 
Middlesex,  Ont.,  will  be  let  at  the  June  session  of  the  county 
council.  Following  is  a  list  of  the  work:  Bridge,  East  Wil- 
liams, 50  feet  long,  to  cost  between  $2,000  and  $3,000;  tw 
reinforced  concrete  bridges  on  Longwood  road,  to  cost  $2,700; 
bridge  on  Hamilton  road,  near  Nilestone,  to  cost  $800;  50-fooi 
span  and  24-foot  span  in  the  township  of  London,  to  cos; 
$5,000;  75-foot  span  in  township  of  Strathroy,  over  Bear 
Creek,  with  18-foot  road  and  5- foot  sidewalk,  to  cost  $5,500: 
reinforced  concrete  culvert,  Westminster  Township,  $fiO(i: 
reinforced  concrete  culvert  on  the  commissioners'  road  at 
Springbank,  to  cost  $500;  sidewalk  on  Byron  bridge,  $3,000, 

Hon.  P.  J.  Veniot,  Minister  of  Public  Works,  Frederic- 
ton,  N.  B.,  recently  returned  from  Ottawa,  where  he  spent 
some  days  interviewing  Hon.  Dr.  Reid,  Minister  of  Railway.^, 
and  Commissioner  Campbell,  in  respect  to  federal  aid  for  the 
construction  of  permanent  highways  in  New  Brunswick, 
and  he  reports  that  the  classification  of  permanent  roads,  as 
adopted  for  this  province,  had  been  approved  and  plans  and 
other  data  had  been  submitted  at  Ottawa  together  with  a  re- 
port as  to  how  the  roads  already  built  in  this  province  had 
come  through  the  past  winter.  Despite  the  fact  that  the 
resolution  which  precedes  the  legislation  in  parliament, 
had  not  beeir  passed  by  the  House  of  Commons,  permanent 
road  work  will  be  gone  ahead  with  in  New  Brunswick  this 
season. 


Personal 

Mr.  A.  S.  Mathers,  B.  A.  Sc,  has  withdrawn  from  the 
architectural  firm  of  Banigan,  Mathers  &  Thompson,  17 
King  St.  east,  Toronto,  Ont.,  and  the  business  is  now  car- 
ried on  under  the  name  of  Banigan  and  Thompson. 

Lt.-Col.  W.  N.  Moorhouse,  D.S,0.,  has  just  returned  t. 
Canada  after  four  years  on  active  service.  At  the  cessation 
of  hostilities  he  was  in  command  of  the  3rd  Battalion,  Canad- 
ian Machine  Gun  Corps.  His  partner,  Capt.  Allan  George, 
also  served  for  two  years  overseas  with  the  10th  Battalion 
Canadian  Railway  Troops.  They  are  now  resuming  their 
practice  as  architects.  The  firm  will  be  as  formerly,  Gmrgc 
&  Moorhouse,  65  Victoria  Street,  Toronto,  Ont. 
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^— ^              .                          i     ^^^     esTAHUHto  isae      ^  er   vvitliin      reach   of  the  advantages   and   comforts   of 

^   ^          Aij*^  ^^T    I  J!^^,^^                J  "^'^^  ''^•^''     ^^  ^^  reached  this  ideal,  perhaps  it  would 

■  ^XT^WW^fl  I      I      l%r^f'^\l^/l  '^'^^P  *°  ■'^°'v'^  •'^o'^e  of  the  big  problems  before  us,  which 

HI     1 1  I  I  I  Vft^^^    l\^m.   1  11    I  I  '^^^^  ^-'^  '^heir  root  a  sense  of  unrest  and  dissatisfaction 

mV/11  l/B  '••                 4  V^^^Wl  \X  among-  our  people. 

^^^p_  e^«                 •„  t     r>^^ri/a«ir  '^'^^  ^'''^'•^^  Canadian  Good  Roads'  Congress,  held  at 

V^  i^JiyillCCrillU     KCVlCW  Quebec  City  two  weeks  ago  at  which  there  were  dele- 

gates   representing   eight  of   the   nine   provinces,   and 

Pul)lished  Each   Wednesday  by  which    was    marked    with    enthusiasm    and    unanimity 
^A^^nv^   (^     X/l  a  r^r  t?  a  TVT    l  T\/lTTl7rk  ^''^"^  ^^^^'^  *^°  finish,  is  definite  and  absolute  proof  ot 
HU(jH   C^.    MACLbAJN,  LlMJlhU  the    feeling   of   the    Canadian    people    towards    "Good 
HUGH    C.    MacLEAN,    Winnipeg,    President.  Roads."     The  executive  of  the  Canadian  Good  Roads' 
THOMAS.  S.  YOUNG,   General   Manager.  Association    certainly    deserves    the    thanks    and    con- 
HE.^D   OFinCE    -    :!47  Adelaide   Street   West.  TORONTO  gratulations  of  those  who  have  this  Dominion's  inter- 
Telephone  A.  2700  ests  at  heart,  for  the  work  they  have  done  and  the  suc- 
MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  i^'^^?  ^^.^^  have  achieved.     We  take  the  Congress  as  an 
WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  '"dication  of  the  real  spirit  of  Canada  at  the  present 
VANCOUVER     -     Tel.   Seymour   201 :!    -    Winch    Building  time  and  a  hopeful  augury  of  the  progressive  and  unit- 
NEW  YORK  -  Tel.  3108   Beekman  -   112;i  Tribune   Building  "'   '^^'^'°"   '^'^"='^   W'"  .'^""S   ^^'''^  country   to   the   place 
CHICAGO  -  Tel.  Harrison  .5:!M    -    UK!  Gt.  Northern   Bldg.  •'^'1^  deserves  among  the  nations  of  the  world. 
LONDON,  ENG.    -------    if,  Regent  Street  SW  ^"'  ^"'^''^  '''  *'^'''  o"*^  missing  link  in  the  chain  of 

co-operation.    Now  that  the  trumpet  has  been  sounde.i 

SUBSCRIPTION  KATES  and  the  "Good  Road.s"  battle-cry  is  ringing  in  their 
Canada  and  Great  Britain,  $2.00.  U.  S.  and  Foreign,  $,X0O.  ears,  it  is  to  be  hoped  that  the  Dominion  Government 
Smgle  copies  10  cents. will  no  longer  hesitate  to  take  a  definite  part  in  the 

Authoiized    by    the    Postmaster    C.eneral    for    Canada,    for    transmission  forward    movement,    knowing    that    thev    have    the    SUp- 

as  second  class  matter.  ,^.-.,-4^   ,,,^,1    .,.^.^,-,.,,,,1    .  z  i-t,              ^     i          r   / '     '      » 

IT  .      1    ■           11          ..     ,  ,    ,o,    ,r„,         ,     T.      ^  \>oxX  and  aijpioval  ot  the  people  of  Canada. 

Entcrt-d   as    second   class    matter   July    ISth,    1014,    at    the    Postoiifice   at  '  '                                     r       l 

BufTalo,   N.  Y.,  under  the   Act   of   Congress  of   March  :i,   1S79.  

^77- -. Clay  in  Relation  to  Pile  Driving 

Vol.  33                                    June  4,  19 19                                  No.  23  ■'                                                                         & 

AS  a  result  of  ninety-five  experiments  made  with 
clay,  some  taking  forty  hours  each,  Mr.  A.  S. 
_                                 _.  K.  Ackermann  derived  the  conclusions  print- 
Clay   Products  Men   In   Convention   See   Brighter   Pros-  ^              ed  below  regarding  clay  in  its  relation  to  piles. 

pects  for  Construction  Industry 519  The  ex])eriments  were  conducted  between  December, 

Ground  Water  Disintegrates  Sewer  Pipe 52^  1517,  and  February,  1919,  and  the  main  series  of  tests 

"Macadam,  Mileage  and  Maintenance" 525  were  carried 'out  by  forcing  into  the  clay  various  bod- 
Efficient  Operation  of  Steam  Shovels 527  'es  representing  tapered  and  parallel  piles,  some  with 

Treatise   on   Hot   Mix   .\sphalt    Pavements    529  blunt  and  Others  with  pointed  ends.     The  original  ob- 

Mainly  Constructional .5.15  jfct   was'  to  determine   the    relationship   between    the 

horizontal  pressure  and  the  depth  at  any  given  point 

The   "Good    Roads"    Ideal  By  having  only  one  guide  hole  for  the  guide  and 

THE  reasons  why  we  should  have  "Good  Roads"  '"^'^l  '"'^'^  "^  the  apparatus  used,  there  was  no  danger 
in  Canada  have  been  enumerated  again  ar.d  '"^^  cross-binding.  The  load  was  applied  to  the  top  of 
again— for  the  development  of  commerce  and  ^he  rod  by  placing  weights  in  the  self-centering  car- 
agriculture,  the  supplementing  of  the  railways,  '■"^'■'  which  ensured  the  load  acting  centrally  and  verti- 
the  growth  of  the  community  spirit,  the  reduction  of  '^'^'b'  down  the  rod,  for  the  self-centering  carrier  and 
the  cost  of  living,  the  revival  of  the  "back  to  the  land"  ^he  rounded  top  of  the  rod  constituted  a  rude  form  of 
movement.  But  perhaps  the  highest  object  which  ball-and-socket  joint.  Care  was  taken  to  keep  the 
"Good  Roads"  can  assist  in  achieving  is  the  bringing  g"i<:ie  rod  vertical  throughout  each  experiment.  This 
about  of  national  spirit  and  national  unity  in  this  "eeded  a  little  more  care  than  that  necessary  to  start 
Dominion  of  ours.    Lack  of  roads  isolates  the  city  from  ^^''^'i  't  vertical. 

the  country  and  the  town  from  its  nearest  neighbors.  Measurement  of  Penetration 
Railways  bring  the  ends  of  the  country  together,  but  The  penetration,  h,  Was  obtained  from  two  measure- 
bad  roads  keep  neighboring  communities  apart.  Roads  ments  on  two  opposite  sides  of  the  pile  or  other  body 
are  the  last  and  the  most  important  link  in  our  trans-  which  was  being  gradually  forced  into  the  clay  (for 
portation  .system.  Without  them,  there  is  bound  to  in  all  the  experiments  the  loads  were  applied  graduallv 
be  a  tendency  towards  parochialism  and  narrowness.  No  impactive  forces  were  used  such  as  are  used  m 
1  he  country  folk  will  not  know  the  town  folk  and  the  pile-driving.)  Each  of  these  two  measurements  was 
town  folk  will  misunderstand  the  country  folk.  Some  made  by  callipers  vertically  between  a  horizontal  pro- 
of our  cities  are  like  islands  in  a  desert.  jection  from  the  top  of  the  pyramid  (or  from  a  bracket 
This  isolation  also  has  a  deleterious  effect  upon  on  the  guide-rod)  and  a  small  plank  of  wood  which, 
the  physical  well-being  of  our  people.  Man  was  creat-  before  the  start,  was  pressed  into  the  clay  until  the 
ed  a  fresh  air  animal,  and  parks  are,  after  all,  only  a  top  surface  of  the  wood  was  level  with  the  surface  of 
substitute  for  the  great  out-of-doors.  We  want  roads  the  clay.  The  mean  of  these  two  readings  was  deduct- 
to  bring  to  the  dwellers  of  the  dusty  and  smoky  cities  ed  from  the  initial  reading,  when  there  was  no  penetra- 
a  breath  of  the  pure  ozone  of  the  country  and  a  glimpse  tion,  the  difiference  being  the  penetration,  h. 
of  the  blue  sky  and  green  fields,  and  to  bring  the  farm-  It  was  found  in  the  case  of  the  pyramids  that  they 


-.18 


THE   CONTRACT   RECORD 


June  4,  1919 


soon  came  to  rest,  especially  with  the  larger  percent- 
ages of  water,  but  in  the  case  of  the  bodies  with  paral- 
lel, or  nearly  parallel,  sides  there  was  a  tendency  for 
the  penetration  to  increase  very  slowly  for  a  consider- 
able time,  but  ultimately  these  bodies  too  came  to  rest. 
In  consequence  of  this  creeping,  each  load  in  most  of 
the  experiments  was  left  on  for  the  same  time,  so  that 
the  readings  of,  h,  might  l)e  comparable,  even  though  a 
somewhat  greater  value  of  h  would  j)r(>bably  have 
been  obtained  if  the  loads  had  been  left  on  longer. 

In  the  earlier  experiments  it  was  not  realized  how 
extremely  important  is  the  effect  on  the  results  of  the 
percentage  of  water  in  the  clay,  and  this  i>ercentage 
was  consequently  determined  in  only  a  few  of  the  ear- 
lier experiments.  One  of  the  most  important  facts 
brought  out  by  the  experiments  is  this  effect  of  the 
water  in  the  clay,  and  when  once  this  had  been  apprec- 
iated the  percentage  was  always  determined  for  each 
set  of  experiments. 

Conclusions 

The  following  main  conclusions  were  inferred  from 
the  experiment : 

1.  For  tapered  bodies  gradually  forced  into  clay 
the  load  neces.sary  to  produce  a  given  penetration  is 
proportional  to  the  area  of  the  surface  of  contact  be- 
tween the  clay  and  the  body. 

2.  The  load  to  produce  a  given  penetration  is  very 
much  greater  the  less  the  percentage  of  water  in  the 
clay. 

3.  Clay  containing  a  definite  percentage  of  water, 
and  at  a  definite  temperature,  has  a  definite  pressure 
of  fluidity,  and  when  this  pressure  is  reached  and  main- 
tained the  clay  yields  indefinitely  as  a  dense  viscous 
fluid,  unless  it  be  restrained  from  flowing  or  caused 
to  rise  so  as  to  produce  a  statical  head  of  clay.| 

4.  The  pressure  of  fluidity  is  greater  when  the 
|)ercentage  of  water  is  less,  or  when  the  temperature 
is  lower. 

5.  The  pressure  of  fluidity  per  se  is  independent 
of  the  depth  and  dei)ends  solely  on  the  percentage  of 
water  in  the  clay  and  the  temperature  of  the  clay. 

6.  For  equal  depths,  tapered  piles  support  a  larger 
load  per  unit  volume  of  tlie  piles  than  piles  having 
parallel  sides. 

7.  The  reason  for  (6)  is  that  in  the  case  of  tapered 
piles  their  surfaces  keep  in  mOre  intimate  contact  with 
the  clay,  with  the  result  that  the  support  due  to,  the 
friction  on  their  sides  is  greater  than  is  the  case  in 
parallel  piles. 

8.  With  a  view  to  increasing  the  resistance  of 
piles  they  should  be  corrugated  as  well  as  tapered. 

9.  The  reasons  why  parallel  piles  with  blunt  ends 
are  not  so  efficient  per  unit  volume  are  that  the  pile 
entering  the  clay  rubs  the  surfaces  near  the  top  of  the 
hole  so  much  that  the  friction  (or  cohesion)  is  reduced 
there,  and  also  because  the  clay  in  squeezing  laterally 
from  the  end  partially  loses  contact  with  the  sides  of 
the  pile,  thus  also  reducing  the  friction  on  which  the 
su])porting  capacity  of  a  ])ile  depends. 

10.  The  mean  intensity  of  friction  for  the  same 
depth  of  penetration  on  the  sides  of  parallel  piles  is 
greater  in  the  case  of  piles  of  small  cross  section  than 
in  the  case  of  larger  ones;  but  if  the  diameter  of  the 
pile  be  reduced  beyond  a  certain  amount  (the  depth 
of  penetration  being  constant)  then  the  mean  inten- 
sity of  the  friction  ajipears  to  decrease  again.  Conse- 
cpieirtly  for  a  given  (|uantity  of  material  of  which  to 


make  piles  a  large  number  of  .small  piles  is  more  efTTic- 
ient  than  a  smaller  number  of  large  ones. 

Pointed  Piles  More  Efficient 

11.  Pointed  piles  are  more  efficient  per  unit  vol- 
umes of  j)ile  than  blunt  ones  because  the  points  cause 
a  more  gradual  lateral  dis])lacement  of  the  clay,  thus 
leaving  it  in  more  intimate  contact  with  the  sides  of 
the  pile. 

12.  The  action  of  the  point  of  a  pile  is  to  cause 
the  pressure  of  fluidity  to  be  attained  on  its  surface, 
whereupon  the  clay  flows  out  of  the  way. 

13.  The  resistance  to  penetration  is  considerably 
greater  the  lower  the  temperature  of  the  clay,  probably 
because  the  pressure  of  the  fluidity  increases  as  the 
temperature  decreases. 

The  density  of  clay  decreases  as  the  percentage 
of  water  increases. 

15.  The  work  done  per  unit  volume  of  displace- 
ment increases  as  the  angle  of  taper  decreases;  but 
when  the  taper  approaches  0,  or  is  0,  then  the  work 
done  is  less  than  when  the  angle  of  ta])er  i<  larger, 
for  the  reasons  given  in  (9). 

16.  When  forcing  a  disc  into  clay,  the  sides  of  the 
hole  do  not  crush  in  (unless  a  certain  critical  depth  be 
attained)  because  the  pressure  of  fluidity  of  the  clay 
having  been  attained  immediately  under  the  disc,  the 
clay  flows  laterally ;  but  the  moment  it  has  escajjcd 
from  beneath  the  disc  the  pressure  is  reduced  to  the 
>t.itical  ]>ressure  corres])Onding  to  the  local  head  of 
clay,  and  when  this  is  less  than  the  pressure  of  fluidity 
the  clay  does  not  flow  into  the  hole  made  by  the  disc, 
but,  if  the  penetration  of  the  disc  be  carried  far  enough, 
then  ultimately  the  statical  head  of  clay  will  be  equal 
to  the  pressure  of  fluidity  and  the  sides  of  the  hole  near 
the  bottom  will  crush  in. 

17.  The  friction  of  clay  on  wood  is  greater  than  on 
tin  plate. 


Brig.-Gen.  G.  H.  Mitchell  to  be  Feted 
by  E.  I.  G. 

The  Montreal  branch  of  the  Engineering  Institute 
of  Canada  will  tender  a  bancjuet  to  Brigadier-General 
Charles  Hamilton  Mitchell,  one  of  the  most  distin- 
guished members  of  the  Institute,  who  is  returning  to 
Canada  to  re-enter  civil  life  after  nearly  five  years  of 
outstanding  service  with  the  Allies.  The  exact  date 
of  the  banquet  will  depend  on  General  Mitchell's  ar- 
rival in  Montreal.  The  gathering  is  planned  to  be  en- 
tirely an  engineering  one  and  arrangements  are  be- 
ing made  for  some  eminent  speakers  to  take  part.  Gen- 
eral Mitchell  has  accepted  the  office  of  Dean  of  t,Iie 
Faculty  of  Applied  Science  and  Engineering  of  the 
University  of  Toronto. 


Mr.  11.  A.  Wickett  has  severed  his  connection 
with  the  firm  of  Jas.  A.  Wickett,  Limited,  and  has 
established  a  business  for  himself  as  general  contrac- 
tor, with  yard  and  office  at  Front  and  George  streets. 
Mr.  Wickett  is  in  a  position  to  handle  masonry,  exca- 
vating, plastering,  carpentering,  and  concrete  work, 
and   will  al.so  make  a  specialty  of  repair  work. 

The  contract  for  the  construction  of  the  new  edu- 
cational block  for  the  Royal  Military  College  at  King- 
ston has  been  awarded  to  the  Pigott-Healey  Construc- 
tion Co.,  of  Hamilton,  Ont.,  at  :^24,884.  Ten  tenders 
were  received,  ranging  from  $326,884  to  $426,895. 
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Clay  Products  Men  in  Convention  See  Brighter 
Prospects  for  Construction  Industry 

Seventeenth  Annual  Meeting  of  Canadian  National  Clay  Products 
Association  Reflects  Greater  Stability  Among  Brick  and  Tile  Plants 


T 


»HE  seventeenth  convention  of  the  Canad- 
ian National  Clay  Products  Association 
was  held  in  the  rooms  of  the  Associa- 
tion of  Montreal  Building  and  Construcion 
Industries,  on  May  26-28.  Mr.  Thomas  Ken- 
nedy, of  Swansea,  Ont.,  presided.  In  the  absence 
of  the  mayor,  Mr.  N.  T.  Gagnon  officially  wel- 
comed the  members.  Messrs.  R.  H.  New,  Hamilton; 
Geo.  H.  Clippert,  Detroit;  T.  A.  Randall,  secretary  of 
the  National  Brick  Manufacturers'  Association,  Indian- 
apolis ;  Will  P.  Blair,  vice-president  of  the  National 
Paving  Brick  Association,  Cleveland;  and  Col.  W.  C. 
Trotter,    St.   Johns,    P.    Q.,    replied   to   the   welcome. 

Business   Will   Increase   When   Public   Realizes   that 
Prices  Will  Not  Come  Down 

Mr.  Clippert  hoped  to  see  many  American  brick 
manufacturers  members  of  the  Canadian  Association. 
There  was  no  reason  in  his  opinion  why  they  should 
not  be,  as  they  were  one  now.  The  situation  in  Detroit 
was  outlined  to  indicate  the  misapprehension.^  of  the 
public  regarding  prices.  The  Detroit  brick  manufac- 
turers were  very  busy.  When  the  armistice  was  de- 
clared they  knew  that  the  Detroit  architects  had  a  great 
deal  of  work  in  hand,  but  very  little  came  out.  A 
committee  of  brickmakers  was  appointed  to  wait  on 
the  architects,  who  told  the  deputation  that  the  archi- 
tects' clients  were  waiting  for  prices  to  come  down. 
The  deputation  knew  that  prices  would  not  come  down, 
and  so  a  meeting  of  architects,  real  estate  men,  lumber 
dealers  and  others  interested  in  the  building  trade  was 
called.  Publicity  was  given  to  this  conference,  with 
the  result  that  the  public  were  satisfied  that  there  was 
no  prospect  of  lower  prices.  After  that  business  in- 
creased with  a  rush,  and  the  difficulty  now  was  to 
manufacture  brick  fast  enough. 

Mr.  T.  A.  Randall  expressed  the  opinion  that  busi- 
ness would  gradually  improve,  both  in  the  United 
States  and  Canada.  Conditions  were  similar  on  both 
sides  of  the  imaginary  line  that  divided  the  countries. 
He  believed  that  in  Canada  the  brickmakers  had  been 
able  to  obtain  better  prices  than  in  the  States.  There 
was  no  use  in  selling  bricks  too  cheap.  People  bought 
bricks  because  they  wanted  them,  not  because  they 
were  cheap.  He  was  glad  to  know  that  the  associations 
were  working  together. 

Col.  W.  C.  Trotter  referred  to  the  unsettled  labor 
conditions  in  Montreal,  and  remarked  that  with  the 
thousands  of  returned  men  and  with  the  large  number 
of  men  out  of  positions  it  was  strange  to  find  men  giv- 
ing up  their  jobs. 

Co-operation  Will  Benefit  Industry 

Mr.  Higgins,  of  Manchester,  England,  stated  that 
he  was  on  a  visit  to  Canada  and  the  United  States  with 
a  view  to  inspecting  plants  and  securing  pointers  on 
the  manufacture  of  brick  and  tile.  The  difficulties  in 
Canada  in  the  matter  of  labor,  etc.,  were  the  same  as  in 
England.  Mr.  Higgins,  touching  on  the  question  of 
price,  told  of  the  experience  of  the  brick  makers  of 


Alanchester,  where  an  association  had  been  success- 
fully carried  on  for  several  years.  Its  formation  had 
been  the  means  of  bringing  the  manufacturers  together, 
and  of  removing  jealousy.  Prior  to  the  formation  of 
the  association  there  had  been  price  cutting,  so  that 
common  brick  siold  for  $3.50  per  1,000;  just  before  the 
war  it  had  risen  to  $6.  The  association  had  saved  many 
Manchester  brickmakers  from  disaster.  The  moral 
was  that  it  was  only  by  co-operation  that  manufac- 
turers could  benefit  the  industry. 

After  a  few  words  from  Mr.  Haigh,  Mr.  W.  P. 
Blair  said  that  in  the  States  the  manufacturers  had 
been  too  slow  in  reaching  out  their  hands  to  one  an- 
other. 

Clay  Industries  Hard  Hit  by  War 

In  the  course  of  his  presidential  address,  Mr.  Ken- 
nedy said  that  the  convention  marked  two  innovations, 
viz.,  the  holding  of  the  meeting  outside  of  Ontario,  and 
the  holding  of  the  meeting  at  this  time  of  the  year. 
They  met  this  year  under  much  happier  conditions 
than  those  at  the  last  meeting.  They  did  not  believe 
that  any  class  of  business  was  harder  hit  by  the  war 
than  the  clay  industries.  Their  business  being  large- 
ly with  the  building  trade  and  with  the  municipalities, 
the  fact  that  the  builders  were  unable  to  secure  either 
bank  advances  or  mortgage  loans,  and  that  the  munici- 
palities closed  down  on  all  work  that  could  ])ossibly 
be  postponed,  brought  the  clay  working  industries  al- 
most to  a  standstill  at  a  very  early  period  of  the  war, 
and  what  little  business  there  was  could  only  be  handl- 
ed under  the  greatest  difficulty,  owing  to  the  fuel  and 
labor  shortages.  Meanwhile  the  usual  overhead  ex- 
penses had  to  be  carried.  The  fact  that  quite  a  number 
were  compelled  to  go  out  of  business,  therefore,  was 
not  t&  be  wondered  at.  Today  there  was  a  very  gener- 
al feeling  that  the  country  was  entering  upon  a  period 
of  great  prosperity ;  that  once  the  peace  treaty  was  con- 
cluded and  the  labor  question  settled,  Canada  and  the 
United  States  would  both  go  forward  with  a  bound ; 
that  the  demand  for  equipment,  material  and  manu- 
factured goods  would  exceed  anything  that  had  hereto- 
fore been  known ;  and  that  there  would  be  a  very  large 
amount  of  federal,  provincial,  municipal  and  other  large 
works,  all  of  which  would  create  a  great  demand  for 
clay  products. 

The  president  pointed  out  that  the  fuel  situation 
had  greatly  improved,  but  declared  that  the  labor  con- 
ditions were  a  cause  of  much  anxiety.  They  were, 
however,  hopeful  of  a  settlement  on  a  basis  that  would 
be  fair  to  all  parties  concerned,  which  was  sufficient 
reason  for  being  optimistic. 

The  Patriotic  Service  of  the  Clay- Workers 

In  remarking  upon  the  fact  that  the  clay-workers 
had  borne  a  noble  part  in  the  war,  thousands  having 
enlisted,  the  president  mentioned  that  amongst  men 
who  are  better  known  were  Col.  Wilson,  manager  of 
the  Sun  Brick  Co.,  Toronto;  Major  Peter  Anderson, 
brick  manager,  Edmonton,  who  escaped  from  Ger- 
many; Col.  Herbert  Trotter  and  Major  Clifford  Trot- 
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tcr,  sons  of  Col.  VV.  C.  Trotter,  iircsideiit  of  ilie  Stand- 
ard Clay  Products,  Ltd.;  Lieut.  F.  B.  McFarren,  niana- 
R-er  of  the  Inter])rovincial  Rrick  Co.;  Lieut.  (Jrcen,  of 
the  .Sun  Brick  Co. ;  Lieut.  Chambers,  of  the  Ontario 
Provincial  Clay  Products  Works;  Lieut.  Price,  of 
Prices,  Limited;  Wm.  Burgess,  Jr.,  of  the  Don  Valley 
Brick  Works;  Wm.  Pears,  Jr.,  of  West  Toronto,  who 
was  killed  in  action;  Lieut.  D.  S.  Graham,  son  of  the 
president  of  Shales  Products  Ltd. ;  Lieut.  E.  McCan- 
nell  and  Wilson  McBain,  of  the  Milton  Pressed  Brick 
Co.;  Thos.  Kennedy,  Jr.,  son  of  the  president;  D.  D. 
Omnnulson,  sujierintendent  of  the  Citadel  Brick  &  Pav- 
ing Block  Co.,  who  served  in  the  U.  S.  Army.  These 
were  only  a  few  of  the  many  hundred  names  that 
might  be  given.  Ninety  enlisted  from  the  Don  Valley 
Brick  Works  alone,  sixteen  of  whom  were  killed  in 
action. 

Should  Expect  a  Reasonable  Profit 

A  great  deal  had  been  said  as  to  the  inability  of  the 
returned  men  to  settle  down,  but  on  comparing  ex- 
perience with  a  number  of  the  manufacturers  the  re- 
port was  that  while  returned  men  taken  at  work  new 
to  them  might  not  have  taken  hold,  the  old  employees 
returning  to  their  positions  had  almost  invariably 
settled  down  at  once. 

Regulation  of  ])rices  was  not  any  i)art  of  the  work 
of  the  association,  but  nevertheless  each  member 
should  determine  for  himself  that  he  would  not  part 
with  his  goods  without  a  reasonable  profit  on  the  trans- 
actions. It  was  absolutely  useless  to  give  time,  em- 
ploy their  capital,  use  their  clay,  wear  out  machinery, 
and  have  all  the  worries  and  anxieties  of  business  un- 
less they  were  making  a  profit  on  sales.  They  must 
not  be  afraid  to  ask  a  price  for  their  products. 

The  president,  in  concluding,  pointed  out  the  ad- 
vantages of  the  conventions,  in  exchanging  ideas  and  in 
forming  friendships  with  those  who  were  in  the  same 
line  of  business. 

Tile  Drainage  Situation 

Following  the  report  of  the  executive  committee 
and  of  Mr.  Gordon  C.  Keith,  secretary-treasurer,  the 
report  of  the  Tile  Committee  was  presented.  The 
committee  was  composed  of  members  appointed  by  the 
association  and  the  Western  Ontario  Clay  Workers' 
Association,  and  its  object  was  to  endeavor  to  find  .so- 
lutions to  the  various  problems  confronting  the  On- 
tario tile  makers  in  their  efforts  to  supply  the  demand 
for  their  ])rcKluct  and  also  to  work  out  a  plan  to  ex- 
pedite the  work  of  under-drainage  of  all  lands  within 
the  province  that  could  be  benefited  thereby.  The  com- 
mittee, among  other  things,  agreed  that  it  was  neccs- 
.sary  to  secure  inspection  and  standardization  of  drain 
tile ;  tile  manufacturers  should  be  licensed  ;  ditching 
machine  operators  should  be  licen.sed  ;  the  government 
should,  if  necessary,  assist  the  drain  tile  industry,  finan- 
cially ;  the  Tile  Drainage  Act  should  be  amended  to 
permit  a  farmer  to  Iwrrow  a  certain  percentage  of  the 
cost  of  the  work  done  and  not  a  maximum  amount  as 
at  present,  whether  he  owns  25  or  200  acres ;  and  the 
government  should  appoint  a  committee  to  control 
the  drainage.  These  points  were  elaborated  in  the 
report,  it  being  remarked  that  all  plants  in  Ontario, 
150  in  number,  do  not  turn  out  more  than  a  reasonable 
capacity  for  one  good  sized  plant;  that  the  under  drain- 
age of  but  half  a  very  small  township  is  being  accom- 
plished each  year,  and  that  it  is  imperative  that  some- 


tiiiiig  should  be  done  to  speed  up  the  work  ot  under- 
drainage  within  the  province. 

Select  Fire  Brick  for  the  Service  it  is  to  Render 
At  the  afternoon  session,  Mr.  W.  H.  (irant,  cer- 
amic engineer  of  the  Elk  Firebrick  Co.,  Mamilt'jn  and 
BufTalo,  read  a  i)aper  on  "Use  of  Firebrick  in  the  Steel 
and  Clay  Products  Industries."  After  a  description 
of  the  mining  of  clays  and  the  manufacture  of  fire 
bricks,  Mr.  Grant  went  into  details  of  the  bricks  re- 
(juired  in  the  three  departments  of  the  steel  industry, 
blast  furnace,  open  hearth,  and  rolling  mill.  In  the 
clay  i)roducts  industry  the  fire  brick  requirements  and 
uses  covered  largely  power  plants,  dryers,  and  kilns 
though  in  some  operations  additional  equipment  was 
required.  He  emphasized  the  desirability  of 
using  firebrick  which  were  especially  well  adapt- 
ed to  the  service  in  various  parts  of  the  kilns  or 
furnaces  instead  of  adhering  to  one  grade  only.  In- 
stances were  not  at  all  rare  where  so-called  first-grade 
material  failed  utterly  and  third-grade  material  replac- 
ed it  to  a  decided  advantage  both  as  to  price  and  ser- 
vice. This  called  to  mind  the  fact  that  the  time  honor- 
ed custom  of  buying  fire  brick  as  first-grade,  second- 
grade,  and  third-grade  was  fast  losing  prestige  be- 
cause nearly  every  fire  brick  made  was  a  first-grade 
brick  for  .some  particular  class  of  .service,  or  it  might 
be  third-grade  for  others,  and  such  failures  as  noted 
above  were  encountered  occasionally  because  the  first- 
grade  brick  for  some  purposes  was  not  first-grade  for 
the  service  in  which  it  was  ])laced. 

Consumer  Should  Consider  Requirements 

.'\fter  referring  to  the  abuse  in  the  handling  and 
care  of  fire  bricks,  Mr.  Grant  dealt  with  the  question 
of  the  manufacture  of  particular  bricks  for  various 
requirements.  Manufacturers,  he  said,  had  spent  large 
sums  in  making  a  study  of  this  problem,  and  were  con- 
tinually striving  to  improve  the  quality  of  their  brick 
so  that  longer  and  better  service  might  result  from  its 
u.se.  On  the  other  hand,  however,  the  average  con- 
sumer paid  no  particular  attention  to  his  own  specific 
requirements.  He  used  a  No.  1  or  No.  2  grade  of  brick 
and  was  apparently  satisfied  with  the  service  without 
giving  a  thought  as  to  whether  a  different  type  of  brick 
might  not  answer  the  purpose  better.  When  he  bought 
brick  he  bought  them  as  No.  1  brick  and  the  manufac- 
turer had  no  idea  as  to  where  they  were  to  be  used. 
In  all  probability,  an  entirely  different  brick  would 
give  just  as  good  or  better  service  at  a  lower  price,  but 
the  manufacturer  in  not  knowing  the  condition  could 
not  make  recommendations. 

The  answer  to  this  was  co-operation.  In  ordering 
brick,  the  purpose  for  which,  it  is  used  should  be  stated. 
Give  the  brick  man  some  idea  as  to  the  fuel  to  be  used, 
manner  of  stocking,  whether  by  hand  or  machine,  and 
the  conditions  of  the  draft,  and  he  could  probably 
offer  a  suitable  brick  without  guessing  at  what  should 
have  been  told  in  the  first  instance. 

Mr.  Greaves-Walker,  <if  the  .\merican  Refractories 
Co.,  Baltimore,  expressed  the  opinion  that  in  Eastern 
Canada  the  iron  and  steel  manufacturers  were  using 
tr-  high  a  grade  of  brick.  He  suggested  that  it  was 
not  necessary  to  use  No.  1  brick  except  in  the  arches 
of  the  furnaces. 

Brick  as  a  Solution  to  the  Road  Problem 

In  speaking  on  "Pave  with  Bricks,"  Mr.  \V.  P.  Blair 

declared  that  both  in  Canada  and  Uijited  States  the 

people  would  have  to  depend  more  and  more  upon  the 

highways.     Automobiles  and   trucks  were  increasing. 
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and  they  would  be  vital  factors  in  solving  the  tran,s])or- 
tation  problem.  It  is,  he  insisted,  to  the  benefit  of  the 
community  that  they  should  build  roads  over  which 
they  can  go  instead  of  the  mud  holes  through  which 
they  are  compelled  to  go  and  sometimes  fail.  Mr. 
I-ilair  recounted  a  number  of  incidents  with  a  view  to 
showing  how  the  commerce  of  the  country  is  retard- 
ed and  how  much  produce  is  wasted  by  the  lack  of 
good  roads.  He  emphasized  the  fact  that  brick,  tile, 
fire  brick,  etc.,  manufacturers  have  made  a  mistake  in 
not  carrying  their  knowledge  as  to  the  use  of  their  ma- 
terials to  the  user.  Some  progress  has  been  made,  but 
much  leeway  has  to  be  made  up.  No  part  of  the  craft 
has  been  more  guilty  than  the  paving  brick  people. 
Years  ago  the  brick  people  sold  their  product  and  said 
"good-bye"  to  their  customers.  These  bricks  were 
sold  without  regard  to  the  various  conditions  of  the 
district.  It  is  essential  that,  instead  of  investigating 
the  unit  of  what  the  materials  are  made,  they  should 
inquire  what  are  the  problems  attending  the  use  of 
the  road.  The  last  thing  that  they  fail  to  do  is  to  drain 
the  road  bed.  If  they  drained  their  road  beds  so  as  to 
keep  them  dry  they  would  have  a  good  wearing  sur- 
face. There  can  be  no  question  that  brick  roads  can  be 
constructed  which  will  last  longer,  haul  more  stuff, 
and  give  more  service  than  any  steam  road  than  can  be 
built.  A  brick  road,  properly  constructed,  is  more 
economical,  where  traffic  is  excessive,  than  any  road 
constructed  of  other  material. 

A  discussion  followed  as  to  the  relative  merits  of 
brick  and  concrete,  Mr.  Blair  strongly  advocating  the 
use  of  brick,  Mr.  T.  H.  Graham  pointed  out  that  the 
advantages  of  concrete  were  consistently  and  widely 
advocated,  and  it  was  for  this  rea.son  that  brick  roads 
were  not  more  general  in  Canada. 

"Machinery  and  Dryers  for  Large  Size  Tile"  was 
the  subject  of  a  paper  by  Mr.  L.  Haigh,  of  the  Ameri- 
can Clay  Machinery  Co. 

Gathering  Data  About  Loads  on  Brick  Piers 

A  paper  on  "Brick  Tests  and  Investigations,"  by 
Mr.  W.  W.  Pearse,  city  architect  of  Toronto,  was  sub- 
mitted. This  was  published  in  the  "Contract  Record" 
of  February  19th,  1919,  page  151.  The  secretary  read 
a  letter  from  Mr.  Pearse,  in  which  he  stated  that  the 
bricks  used  were  donated  by  the  Don  Valley  Brick  Co. 
These  bricks  were  really  what  might  be  termed  dis- 
cards, although  the  Don  Valley  Brick  Co.  wished  his 
department  to  take  a  better  class  brick.  "I  thought  it 
well  to  conduct  tests  on  the  poorest  type  of  brick  that 
would  be  at  all  likely  to  come  into  the  Toronto  mark 
et,"  stated  Mr.  Pearce,  "and  you  will  note  that  the 
test  of  the  individual  brick  only  developed  the  crush- 
ing strength  of  1,000  pounds  per  square  inch.  I  hope 
to  have  brick  piers  tested  this  year  of  which  the  indi- 
vidual bricks  will  develop  about  2,000  pounds  per 
square  inch  ;  also  brick  piers  the  individual  brick  of 
which  will  develop  ai)proximately  4,000  pounds  per 
s(|uare  inch.  In  both  these  cases  the  piers  will  be  the 
same  length  as  previously  tested,  and  as  recorded  in 
my  paper.  If  I  am  successful  in  having  these  tests 
conducted  I  believe  that  Toronto  will  have  the  best 
data  for  figuring  brickwork  of  any  city  on  the  contin- 
ent, for  it  is  evident  that  it  will  be  very  easy  to  inter- 
I)olate  between  the  1,000,  2.000  and  4,000  bricks  for 
any  intermediate  grade  of  brick.  I  hope  by  this  means 
to  be  in  a  position  to  entirely  revise  the  chapter  on 
('  brick  work  in  our  present  building  by-law,  and  expect 
thereby  to  be  able  to  save  a  considerable  sum  of  money 
for  the  citizens  who  are  using  bricks.     I  would  appre- 


ciate it  very  much  if  you  will  kindly  get  an  exi)ression 
of  opinion  of  the  brick  manufacturers  assembled  in 
Montreal  as  to  the  poorest  grade  of  brick  that  they 
think  should  be  allowed  to  be  used  in  the  Toi'onto 
market.  My  opinion  is  that  a  brick  developing  a  cru.sh- 
ing  strength  of  less  than  2,000  pounds  per  square  inch 
should  not  be  allowed  to  be  used.  I  would  draw  your 
attention  to  the  schedule  which  I  have  given  of  the 
crushing  value  of  the  different  bricks  coming  into  the 
Toronto  market,  and  you  will  note  that  only  in  a  few 
cases  did  the  bricks  develop  a  value  less  than  2,000 
Ijounds  per  sq.  inch  in  compression,  and  I  am  there- 
fore of  the  opinion  that  if  a  minimum  of  2,000  pounds 
per  sq.  inch  be  taken  it  would  work  a  hardship  to  no 
one."  It  was  decided  to  refer  the  request  of  Mr.  Pearse 
to  the  executive  committee. 

Newly  Elected  Officers 

The  election  of  officers  was  the  first  business  at 
the  second  day's  session  of  the  convention.  The  fol- 
lowing were  elected :  past  president,  Mr.  T.  Kennedy, 
Swansea,  Out. ;  president,  Mr.  W.  Burgess,  Todmord- 
en,  Ont. ;  first  vice-president,  Mr.  R.  H.  New,  Hamil- 
ton ;  second  vice-president,  Mr.  M.  F.  Cib.son,  Toronto ; 
third  vice-|)resident,  Mr.  T.  H.  Graham,  Inglcwood ; 
secretary,  Mr.  (i.  C.  Keith,  Toronto.  The  councillors 
are  Messrs.  Andrew  Dods,  Mimico;  J.  S.  McCannell, 
Milton;  F.  B.  McFarren,  Toronto;  C.  B.  Lewis,  Toron- 
to; C.  A.  Millar,  Toronto;  W.  H.  Freeborn,  Brantford ; 
N.  T.  Gagnon,  Montreal;  H.  H.  Hallatt,  Chatham. 

Following  the  election  of  officers  the  following  [)ap- 
crs  were  presented : 

"Burning  of  Carbonaceous  Clays,"  by  Mr.  J.  Kecle, 
B.  Sc,  chief  engineer,  ceramic  department.  Mines 
Branch,  Ottawa. 

"Steam  Shovel  Comparisons,"  by  Mr.  William  Bur- 
gess, superintendent  of  the  Don  Valley  Bricks  Works, 
Toronto. 

"Motor  Trucks  in  the  Clay  Products  Business."  by 
Messrs.  C.  Harrison,  of  the  Dominion  Sewer  Pipe  Co., 
and  Horace  Harpham,  of  Commercial  Cars,  Limited, 
Toronto.     This  was  read  by  the  latter. 

"Sewer  Pipe  Investigations,"  by  Mr.  Arthur  G.  Dal- 
zell,  consulting  engineer. 

Question  Box 

The  Question  Box  was  the  opening  item  at  Wed- 
nesday's session.  Answering  a  query  as  to  whether 
oil  was  as  cheap  as  coal  for  fuel  in  brick  plants,  Mr. 
A.  F.  Greaves-Walker  stated  that  in  Canada  coal  was 
chea])er  than  oil,  notwithstanding  the  saving  in  labor 
in  operating  with  the  latter.  The  installation  of  oil  was 
expensive,  but  the  oil  was  easier  to  handle. 

Replying  to  a  question  as  to  whether  there  was  any 
chance  of  brick  ever  being  sold  by  weight,  Mr.  Greav- 
es-Walker stated  that  there  was  a  great  deal  of  discus- 
sion on  this  question  in  the  States.  Selling  by  weight 
was  undoubtedly  the  fairest  proposition,  but  it  was 
really  up  to  the  brickmakers  to  make  a  move  in  this 
direction,  if  they  decided  to  sell  by  weight,  the  thing 
would  be  done.  His  own  firm  had  sold  by  weight  for 
some  time,  and  it  had  worked  out  well,  although  the 
purchasing  agent  at  first  objected.  It  was  decided  to 
refer  this  question  to  the  executive  committee. 

A  discussion  on  producer  gas  followed,  Mr.  Walker 
pointing  out  that  the  success  of  the  plants  all  depended 
upon  the  quality  of  the  coal.  It  was  essential  to  use 
coal  which  would  give  good  gas. 

With  regard  to  the  swing  pulverizer,  it  was  of 
value  on  hard  shale,  but  it  was  no  good  for  soft  clays. 

Considerable  discussion  took  place  on  the  compara- 
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tivc  cost  between  the  producer  gas  continuous  kiln  and 
the  coal  fired  continuous  kiln.  Mr.  Walker  stating 
that  the  losses  in  gas  fired  kilns  were  entirely  due  to 
faulty  design  and  bad  workmanship. 

Mr.  Philip  Dressier,  of  the  American  Dressier  Tun- 
nel Kilns  Co.,  New  York,  described  by  means  of  dia- 
grams the  firing  of  clay  products  in  the  Dressier  con- 
tiuous  muffle  kilns.  They  were  designed,  he  said,  to 
establish  a  heating  curve  for  diiifercnt  kinds  of  ware, 
each  of  which  had  its  own  characteristics.  The  dis- 
tinctive feature  was  the  distribution  of  heat,  the  kiln 
being  in  the  form  of  a  continuous  tube.  From  a  con- 
structional point  of  view  the  kiln  was  unlike  any  other 
muffle  kiln  in  that  the  muffle  was  distinct  from  the 
kiln.  It  was  claimed  that  the  kiln  gave  conditions 
which  enabled  makers  to  turn  out  a  better  grade  of 
ware  than  was  possible  with  intermittent  kilns. 


The  last  paper  was  by  Mr.  11.  1'.  Timmcrman,  In- 
dustrial Commissioner,  C.  P.  R.,  on  "Drainage  of  Farm 
Lands." 

Entertainment  Features 

The  Montreal  entertainment  committee,  Messrs.  L. 
W.  McArtlxur,  (chairman),  Hector  Desjardins,  N.  T. 
Gagnon,  T.  A.  Alexander,  and  A.  J.  Robinson,  made 
very  satisfactory  arrangements  for  the  entertainment 
of  the  delegates.  The  plans  included  a  theatre  party  on 
the  night  of  May  26th,  and  a  drive  to  the  top  of  Mount 
Royal,  with  a  luncheon,  on  the  afternoon  of  the  follow- 
ing day.  On  May  28th,  the  delegates  were  shown 
around  the  harbor,  visiting  the  grain  elevators  and  pro- 
ceeding to  the  limits  of  the  harbor  in  a  tug.  The  din- 
ner was  held  on  the  evening  of  May  27th  at  the  Queen's 
Hotel,  and  was  largely  attended. 


Ground    Water    Disintegrates    Sewer    Pipe 

Investigations  into  Causes  of  Internal  Incrustation  and  Scale  on  Machine-Made 
Pipes — Paper     Presented     at     Canadian    National    Clay    Products    Convention 

—  By  Arthur  George  Dalzeil,  A.M.E.I.C.  M. R.S.I.'  — — 


Ti  I  !•:  City  of  Vancouver  began  to  use  machine- 
made   concrete   pipe   in   the  year   1909,   and  up 
to  the  end  of  1917  had  laid  probably  over  ten 
miles  of  this  cla.ss  of  sewer  pipe  in  sizes  from 
8  to  30  inches  in   diameter.    The   specification   upon 
which   the  contract   for   the   supply   of   this   pipe   was 
based  was  as  follows : 

"All  cement  concrete  pipe  supplied  under  this  con- 
tract shall  be  the  very  best  of  machine  tamped  pipe 
manufactured.  They  shall  be  composed  of  a  mixture 
of  i)ortland  cement  and  fine  crushed  granite,  or  i)ort- 
land  cement  and  clean,  coarse,  sharj)  sand  or  fine  gra- 
vel. Sufficient  clean  water  is  to  be  used  in  the  mix- 
ture to  insure  its  thorough  hydration.  The  inside  or 
the  wearing  surface  of  the  pipe  shall  be  trowelled  by 
the  use  of  a  revolving  metal  core  until  it  presents  a 
polished  or  glazed  appearance.  The  pipes  must  be 
capable  of  withstanding  an  inside  hydraulic  pressure 
of  thirty  pounds  per  square  inch  for  fifteen  minutes, 
and  pipe  when  placed  in  an  upright  position  and  filled 
with  water  must  be  sufficiently  non-porous  to  retain 
ninety-five  per  cent,  of  the  water  for  twenty-four 
hours.  Each  pipe  must  not  be  less  than  two  feet  in 
length,  and  of  not  less  than  the  following  thicknesses: 
4-inch,  .)4-inch  ;  6-inch,  J^-inch  ;  8-inch,  1-inch  ;  10-inch  ; 
l>^-inch;  12-inch;  li^-inch;  over  12-inch,  not  less  than 
one-eighth  of  their  diameter.  Pipes  18  inches  in  dia- 
meter and  under  are  to  have  spigot  and  socket  joints, 
similar  to  those  specified  in  Clause  11  for  clay  pipe; 
those  over  18  inches  in  diameter,  grooved  and  tongued 
joints  of  approved  pattern." 

No  stipulation  was  made  as  to  the  proportions  of 
the  materials  entering  into  the  construction  of  the 
pipe,  as  it  was  considered  best  that  the  manufacturers 
should  be  responsible  for  their  product.    It  is,  however 


Larger  Sizes  Examined 

In  the  year  1915  some  i)ipe  of  12  and  14  inches  in 
diameter,  which  had  been  laid  in  1913  as  temporary 
outlets  pending  the  construction  of  a  trunk  sewer,  was 
taken  up  and  found  to  be  so  fragile  that  it  was  impos- 
sible to  use  it  for  relaying  elsewhere.  This  led  to  an 
examination  of  other  sewers,  but  as  the  small  sizes 
could  only  be  looked  into  where  they  entered  large 
trunk  sewers,  a  more  thorough  examination  was  con- 
fined to  sizes  over  20  inches  in  diameter. 

The  conditions  found  in  two  sewers,  one  of  24  inch- 
es laid  in  1910,  and  carrying  combined  sewerage  from 
a  residential  section,  and  one  of  27  inches,  laid  in  1909, 
carrying  storm  water  only,  are  here  described. 

For  examination  of  the  24-inch  sewer  the  sewage 
was  blocked  oflf  and  pumped  from  a  manhole  into  an 
adjoining  sewer  on  another  system.  Two  lines  of  fire- 
hose were  used  to  flush  the  sewer,  which  had  a  grade 
of  one  per  cent.,  and  a  rope  was  floated  down  by  which 
a  small  bogie  carrying  the  observer  was  pulled  through 
the  sewer,  the  hose  being  kept  running. 

Previous  observation  on  large  defective  pipe,  and 
examination  from  the  trunk  sewers  of  some  small- 
sized  pipe  which  showed  a  stalactitic  deposit  on  the 
crown,  caused  attention  to  be  directed  at  first  to  the 
crown  of  the  sewer.  It  had  only  been  entered  a  short 
distance  when  the  bogie  jammed  through  the  piling 
up  of  material  in  front  of  the  wheels,  and  the  ob- 
server had  to  be  i)ullcd  back. 

Heavy  Incrustation  on  Inner  Surface 
The  sewer  maintenance  foreman  then  volunteered 
to  go  through   the   sewer  without   keeping  the  hose 
running,  so  as  to  locate  and  remove  the  obstruction. 

In   the   dry   sewer  it  was   seen   that   the   obstruction 

known  that  the  proportion  of  cement  in  the  pipes  here-  was  not  caused  by  sand  or  road  debris  left  in  it.  but 
inafter  described  was  not  less  than  one  of  cement  "5"  each  side  of  the  .sewer  at  the  level  of  the  ordinary 
to  three  of  aggregate,  though  the  manufacturers  after-  dry  flow,  about  four  inches  above  the  invert,  there 
wards  made  pipe  which  they  claimed  to  be  of  superior  was  a  thick  incrustation  of  material  which  looked  very 
quality,  with  the  proportion  of  one  of  cement  to  five  much  like  lime  mortar,  and  that  the  wheels  of  the 
of  aggregate.  bogie  broke  this  material,  and  formed  the  obstruction. 

•Con.ulling    Civil    Engineer,    Vancouver,    formerly    Assistant    City    En-       ^^  ^^^^  ^^^°   ^"""^   *'^^*   '"   ^f'**^  "^  ^^^  prolonged   flush- 

gineer  o(  Vancouver.  ing  m  the  endeavor  to  cleanse  the  sewer  for  examina- 
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tion,  paper  and  sewage  still  adhered  to  the  rough  edges 
of  this  incrustation. 

A  27-inch  sewer  carrying  storm  water  only  was 
then  examined,  and  similar  conditions  found;  so  that 
it  was  evident  the  incrustation  was  not  caused  by  sew- 
ao-e  Many  other  sewers  of  the  same  class  of  pipe 
were  examined,  and  it  was  found  that  the  presence  ot 
this  incrustation  was  most  marked  where  the  pressure 
of  ground  water  was  most  evident.  In  one  sewer- 
where  the  pipes  had  been  laid  in  tunnel  and  covered 
with  coarse  concrete,  incrustation  was  only  found  at 
one  or  two  joints;  and  in  sewers  built  of  concrete  m 
=itu,  the  same  thing  applied,  the  continuous  scale  on 
the  water  line  of  the  sewer  being  peculiar  to  the  ma- 
chine-made pipe. 

The  sewer  maintenance  foreman  had  often  told  the 
writer  that  the  concrete  pipe  sewers  took  longer  to 
flush  clean  than  the  vitrified  pipe  sewers;  and  if  incrus- 
tation of  the  character  herein  described  is  general  m 
the  smaller  sizes,  the  reason  is  obvious.  In  the  24-inch 
])ipe  carrying  sewage,  the  obstruction  to  flow  was  most 
marked.  'This  must  tend  to  make  a  foul  sewer  and 
lead  to  the  formation  of  sewer  gas,  which  in  itself  is 
prejudicial  to  concrete  and  will  tend  to  shorten  the  life 
of  the  sewer. 

Examination  to  Determine  Cause  of  Incrustation 

Charles  A.  Newhall,  of  the  Charles  A.  Newhall  Co., 
Inc.,  chemical  and  inspecting  engineers,  of  Seattle  and 
Vancouver,  had  described  to  the  Pacific  North-West 
Society  of  Engineers,  in  Seattle,  the  results  of  his 
investigation  in  several  concrete-lined  railway  tunnels, 
and  the  efifect  on  the  concrete  of  the  percolation  of 
ground  water  and  the  gases  from  locomotive  fuel.  He 
was  invited  by  the  writer  to  examine  these  sewers  to 
see  if  the  cause  of  the  incrustation  could  be  found,  and 
his  report,  in  part,  is  as  follows: 

"We  herewith  submit  to  you  the  result  of  our  in- 
vestigations on  concrete  sewer  pipe  laid  in  Georgia 
St.  and  Glen  Drive,  Vancouver.  Concrete  pipe  in 
.stock  and  samples  removed  from  sewer  were  also  ex- 
amined. 

"The  Georgia  St.  .sewer  was  entered  from  a  man- 
hole west  of  Jervis  St.  With  the  aid  of  a  rope  and 
dollie  the  writer  was  pulled  through  the  sewer  to- 
wards Jervis  St.,  and  thus  was  able  to  make  a  per- 
sonal and  thorough  examination. 

"This  sewer  has  been  in  place  about  eight  years, 
and  has  been  used  only  to  carry  storm  water.  The 
pipe  is  27  ins.  diameter  inside,  smooth  finish;  pipe 
said  to  be  machine  made,  with  a  mix  of  one  volume 
cement  to  three  of  crushed  granite,  with  enough  water 
to  give  a  semi-wet  consistency.  Judging  from  the  in- 
side appearance,  the  pipe  was  of  good  quality  and 
made  with  care. 

"We  found  that  the  lower  side  of  the  pipe,  through 
practically  the  entire  length  of  the  sewer  examined, 
was  coated  to  a  varying  degree  with  a  stiff,  firmly 
adhering  scale.  In  places  this  scale  had  formed  to  a 
depth  of  three  or  four  inches,  these  thick  deposits 
being  made  up  of  several  layers  lying  parallel  to  the 
surface  of  any  water  that  would  flow  through  the  sew- 
er. In  places  the  thick  scale  would  be  cut  through 
along  the  flow  line  of  the  sewer  water,  and  only  the 
edges  and  lower  layer  of  the  scale  remained  firmly  ad- 
hering to  the  concrete  pipe.  In  other  places  the  scale 
had  evidently  just  started  to  form  or  had  been  mostly 
scoured  away,  as  only  a  slight  roughness  and  coating 


was  noticeable  on   the   concrete  bottom   and  sides   of 
the  pipe. 

Scale  at  the  Joints 

"In  some  sections,  especially  at  the  joints  of  the 
pipe,  a  thin  scale  or  encrustation  of  somewhat  different 
appearance  than  that  just  described  was  noted.  This 
encrustation  extended  in  streaks  from  the  top  or  sides 
of  the  pipe  down  to  the  bottom,  the  surface  of  the  en- 
crustation being  parallel  to  the  inner  surface  of  the 
sewer  pipe.  This  encrustation  in  places  was  white  in 
color  and  in  others  of  a  dirty  grey  color.  It  adhered 
very  firmly  to  the  surface  of  the  concrete  pipe.  The 
concrete  of  the  pipe  was  firm  and  hard  on  the  inside 
surface.  There  was  no  softening  noticeable  under  any 
of  the  encrustations  or  scales. 

"The  Glen  Drive  sewer  was  entered  by  the  man- 
hole at  the  intersection  of  11th  Ave.  and  the  examina- 
tion made  on  the  section  extending  toward  12th  Ave. 
The  pipe  carries  the  sewerage  from  a  residence  section 
and  was  in  use  at  the  time  of  our  inspection.  The  sewer 
was  rather  foul  and  gassy  hence  we  did  not  deem  it 
wise  to  go  up  into  it,  but  made  our  examination  from 
the  bottom  of  the  manhole  into  which  the  pipe  opened. 
With  the  aid  of  a  flash  light  and  a  long  pole  we  were 
able  to  make  a  thorough  examination  of  the  surface 
for  a  distance  of  ten  feet  up  the  sewer.  In  this  ten  feet 
encrustations  and  scale  similar  to  those  noted  in  the 
CJeorgia  St.  sewer  were  observed. 

"I'his  sewer  has  been  in  the  ground  about  seven 
years;  is  a  24  in.  inside  diameter;  said  to  be  machine 
made,  of  a  one  to  three  mix,  but  gravel  and  sand  in- 
stead of  crushed  granite. 

"A  section  of  the  Glen  Drive  sewer  had  previously 
been  taken  up  for  examination  and  one  of  the  pipes 
removed  was  examined  in  the  city  yard.  This  pipe 
was  24  in.  diam.,  24  in.  long  and  3-in.  wall. 

"The  inside  of  the  pipe  showed  a  thin  coating  of 
scale  on  the  lower  or  flow  side ;  this  scale  being  simi- 
lar to  the  scale  noted  in  the  two  sewers  examined.  Also 
a  white  encrustation  was  noted  in  the  pipe,  this  en- 
crustation extending  from  the  high  side  of  the  pipe 
down  toward  the  flow  side. 

"The  inside  of  the  pipe,  aside  from  the  encrusta- 
tions, showed  a  good  smooth  concrete  finish.  The  out- 
side surface  of  the  pipe  had  been  pitted  in  places  and 
softened  to  a  depth  of  ^  in.  to  3^  in.  below  the  orig- 
inal surface.  In  these  soft  places  the  remaining  con- 
crete was  so  loose  that  it  could  be  quite  easily  scraped 
away  from  the  surface. 

"Samples  were  taken  of  the  thick  scale  from  the 
Georgia  St.  sewer,  the  scale  from  the  bottom  of  the 
(Jlen  Drive  sewer,  and  the  white  encrustation  from 
the   Glen   Drive  sewer. 

Analysis  of  Scale  from  the  Georgia  St.  Sewer 

"A  green-grey  scale,  quite  firm  and  coherent  when 
wet,  but  turning  dirty  white  and  chalky  when  dry. 
The  scale,  when  examined  under  the  microscope,  is 
found  to  consist  of  quartz  and  rock  sand,  wood  shreds, 
organic  matter  and  a  very  fine  amorphous  material  like 
the  "laitance"  or  scum  that  forms  when  portland  cem- 
ent is  hydi'ated  with  too  much  water. 

"This  amorphous  material  binds  the  sand  grains  to- 
gether. It  is  strongly  alkaline  towards  phenolplhalein 
indicator,  thus  further  establishing  its  similarity  to 
hydrated  portland  cement.  P'ine  clay,  very  fine  sand 
or  organic  matter — all  substances  that  might  possibly 
be  the  binder  which  holds  the  sand  of  the  scale  to- 
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jretlier — would  iiol  f^ive  .111  alkaline  rcacti(jn   wilh  ilu' 
above  indicator. 

"When  the  scale  is  thoroughly  dried,  it  becomes 
quite  chalky  and  it  is  possible  to  rub  the  coarse  sand 
from  the  amorphous  binding  material.  An  analysis  of 
the  tine  proportions  (which  comprises  53  per  cent,  of 
the  weight  of  the  scale)  shows  as  follows:  Silica  and 
sand  (insoluble  matter)  72.74  per  cent.;  iron  and  alum- 
inum oxides.  2.48  per  cent.;  calcium  oxide,  6.77  i)er 
cent.;   water  and   carbon   dioxide,   10..^2  per  cent. 

Scale  from  Glen  Drive  Sewer 

".Similar  in  j>eneral  api)canince  to  above.  It  con- 
tained shreds  of  lint  and  pai)er  in  additicm  to  other 
substances  noted  above.  Its  analysis  was:  Silica  and 
sand  (insoluble  matter),  72.74  per  cent;  iron  and  al- 
uminium oxides,  .S.,30  per  cent. ;  calcium  oxide,  10..S0 
per  cent.;  water  and  carbon  dioxide,  11.40  ])er  cent. 

Encrustation  From  Glen  Drive  Sewer 
"This  material  contained  a  small  amount  of  very 
fine  sand,  together  with  wood  and  paper  shreds,  lint 
and  organic  matters;  silica  and  insoluble  matter,  21.54 
])er  cent. ;  iron  and  aluminium  oxides,  2.48  per  cent. ; 
calcium  oxide,  30.<>4  per  cent.;  water  and  carbon  diox- 
ide, 41.02  ])er  cent. 

"In  these  three  samples  the  point  of  interest  is  the 
calcium  oxide  content.  The  sand  portiou  contains  no 
soluble  calcium  comjtounds.  Samples  of  .soil  along  the 
line  of  this  sewer  had  already  been  examined  by  a  re- 
putable lirm  of  chemists,  b'rom  a  study  of  their  re- 
port it  is  certain  that  the  calcium  compound  could  n')t 
have  come  from  the  soil  or  ground  water.  All  this 
gives  the  clue  to  the  origin  and  cause  of  the  scale  and 
encrustations. 

"Now  it  can  be  easily  demonstrated  that  as  weak  an 
acid  as  carbonic  will  decompose  cement,  provided  en- 
ough fresh  surface  is  exposed  to  the  action  of  this 
acid.  Hard,  sound,  neat  cement  pats  can  be  dried  and 
finely  powdered.  This  (wwder  can  be  exposed  to  the 
action  of  water  containing  carbonic  acid.  Eventually 
all  the  calcium  oxide  of  the  cement  will  go  into  solu- 
tion as  calcium  bi-carbonate. 

Ground  Water  Dissolves  Cement 

",'\11  soil  water  contains  organic  acids,  among  which 
is  carbonic  acid.  Thus  if  ground  water  should  seep 
through  the  walls  or  joints  of  a  sewer  i)ipe  the  calcium 
oxide  of  the  cement  would  gradually  pass  into  .solution 
and  eventually  the  pipe  would  disintegrate. 

"just  this  thing  is  hapi)ening  in  all  the  concrete 
sewer  jjipe  where  the  encrustations  and  scales  are  ap- 
pearing, tiround  water  and  sewer  water  gradually  dis- 
solve the  cement  and  carry  the  calcium  oxide  into 
•solution  as  calcum  bi-carbonate.  This  water  charged 
with  the  calcium  bi-carbonate,  and  the  scourings  of 
the  hydrated  cement  from  the  walls  of  the  sewer,  unite 
to  form  a  normal  calcium  carbonate  which  binds  the 
cement  scourings.  sand  and  other  float  in  the  sewer 
into  a  fairly  hard  scale. 

"The  cement  ])ii)e  itself  furnishes  the  binding  me- 
dium whereby  any  sand  and  float  is  held  in  the  sewer, 
i.e.,  the  calcium  bi-carbonate  which  is  formed  from  the 
solution  of  the  calcium  oxide  of  the  hydrated  cement. 

Can  Obtain  Non-Porosity 
"In  a  large  heavy  wall  sewer  or  a  thick  mass  of 
concrete,  even  if  quite  porous,  the  dissolving  action  of 
ground  water  will  take  ])lace.  Init  this  point  .should  be 
noted:  Disintegration  will  stoj)  just  as  soon  as  the 
flow  of  ground  water  through  the  concrete  is  stopped. 


In  any  sewer  pipe  <jr  a  mass  of  concrete,  this  flow  oi 
water  will  depend  strictly  on  the  head  o{  the  water 
and  of  the  porosity  or  void  space  of  concrete.  If  the 
flow  is  rapid  and  the  cement  is  dissolved  and  disin- 
tegrated before  the  silt  and  mud  flowing  along  witii 
the  ground  water  plug  up  the  lore^^.  the  concrete  will 
go  to  jiieces. 

This  is  the  reason,  we  i)eiieve,  why  a  |)orous  drain 
tile  will  sometimes  give  good  service  when  laid  in  day 
.soil,  but  a  similar  tile  will  go  to  pieces  if  laid  in  peat 
or  sandy  soil:  'J'he  fine  particles  of  clay  plug  up  the 
pores  oi  the  concrete  and  keep  the  soil  water  away 
from  the  cement. 

"Thus  a  thin  walled  cement  pipe  stands  a  far 
greater  chance  of  being  destroyed  by  ground  water> 
than  does  a  heavy  walled  pipe  or  a  massive  concrete 
wall.  For  this  reason  more  trouble  is  to  be  expected 
with  the  small  size  pipe,  say  30  in.  and  under,  where 
the  wall  is  thin. 

"It  is  entirely  possible  to  make  a  concrete  pipe 
that  will  meet  this  requirement  of  non-porosity  if 
enough  cement  is  used,  or  if  a  water-])roofing  medium 
is  used,  and  if  extreme  care  is  taken  in  curing.  A  mix- 
ture of  one  ])art  of  cement  with  two  and  one-hall  |)artv 
of  carefuly  graded  sand  would  be  none  too  rich. 
With  a  1  to  5  mix,  or  a  1  to  3  mix,  even  if  most 
carefully  mi.xed  and  placed,  it  is  absolutely  im])ossible 
to  get  a  moisture-])roof  concrete. 

"b'ven  with  a  well-made,  dense  concrete,  there  is. 
in  the  light  of  recent  investigations  and  re])orts,  a 
strong  presumption  that  ])ercolating  waters  will  enter 
the  concrete  mass  and  eventuallv  cause  deterioration . 
In  our  investigations  of  concrete  railway  tunnel  linings 
we  noted  numerous  cracks  and  fine  fissures  in  the 
mass  of  dense,  .sound  concrete.  These  cracks  and  fis- 
sures can  only  be  formed  by  natural  ex])ansion  and 
contraction  due  to  temperature  changes  and  to  alter- 
i.ate  wetting  and  drying  of  the  concrete  mass.  Such 
movements  are  inherent  in  the  nature  of  a  substanci- 
like  concrete,  made  up  as  it  is  of  a  mixture  of  crystal- 
line fixed  aggregates  bound  together  with  a  glue-like 
collodial   substance. 

Once  these  cracks  and  fissures  are  formed,  perco 
lating  waters  gain  entry  and  disintegration  is  bound 
to  take  i)lace  to  some  extent,  the  damage  depending 
entirely  on  the  amount  of  surface  exposed  by  the 
cracks  and  fissures.  Ordinarily  in  massive  concrete 
the  cracks  quickly  become  plugged  uj)  by  infilterin.; 
silts  and  by  the  jjroducts  of  disintegration  and  little 
or  no  damage  is  done.  However,  if  the  cracks  or  fis- 
sures occur  in  thin  walls  such  as  of  small  size  sewer 
jiipe,  the  concrete  is  likely  to  fail  before  disintegration 
can  be  checked  by  the  natural  causes. 

Conclusions 

''1. — A  troublesome  .scale  and  encrustation  is  form- 
ing in  the  concrete  sewers  of  (ieorgia  Street  and  (ilen 
Drive. 

"2. — The  concrete  .sewer  pipe  in  these  two  sections 
is  subject  to  conditions  that  will  eventually  cause  its 
disintegration. 

"3. — The  .scale  and  encrustation  are  caused  by  ac- 
cumulations of  sand,  sewerage  matter  and  scourings 
from  the  walls  of  the  concrete  ])ipes.  these  materials 
being  held  together  by  calcium  compounds  derived 
from  the  cement  of  the  \i\])v  itself. 

"4. — Percolating  ground  water  and  sewerage  water 
are  gradually  passing  through  the  pores  of  the  cement 
pipe,  the  carbonic  acid  contained  in  these  waters  dis- 
solvinir  and  disintegrating  the  cement  of  the  concrete." 
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"Macadam,  Mileage  and  Maintenance 

The  Policy  That,  According  to  the  Author,  "Means  More  Miles 
and    More     Service    to    More    People   for    the    Money   Invested" 

By  A.  P.  Sandles* 


UNDER  the  folds  of  Britain's  flag  was  rocked 
the  cradle  of  John  Louden  Macadam.  He  was 
the  founder  of  macadam  roads.  The  vast  do- 
main of  British  Empire  can  well  be  proud  of 
this  illustrious  citizen  who  climbed  to  a  lofty  place 
among  the  sons  of  men.  He  blazed  a  new  trail  that 
nations  and  progress  have  followed.  Wander  where 
you  will,  in  the  world,  if  civilization  is  there,  macadam 
roads  are  there.  Yonder,  across  the  border,  John 
Louden  Macadam  has  hold  of  the  four  corners  of  my 
country,  the  United  States,  and  is  lifting  us  out  of  the 
mud  and  mire.  "His  body  lies  moldering  in  the  grave, 
but  his  soul  is  marching  on." 

Mr.  Macadam  was  Road  Commissioner  of  Scotland' 
for  fifteen  years — from  1783  to  1789.  Before  this  time 
he  visited  America.  After  that  he  began  working 
out  his  "Macadam  Plan."  Those  eminent  highway 
engineers,  Arthur  H.  Blanchard  and  Henry  D.  Drowne 
of  Columbia  University,  New  York  City,  say  in  their 
text  book  on  Road  Making: 

"Macadam  was  the  first  man  to  recommend  a  brok- 
en stone  surface  of  very  small  size  stone  for  public 
roads.  Other  great  engineers  helped  him  to  work  out 
and  demonstrate  the  success  of  his  method.  He  proved 
there  was  great  difiference  between  a  loose  stone  road 
and  a  perfect  Macadam  road." 

As  a  tribute  and  monument  to  a  useful  man,  the 
world  has  built  more  miles  of  Macadam  Type  roads 
than  it  has  of  all  other  types  combined.  The  "Macad- 
am Plan"  was  the  result  of  years  of  study  and  experi- 
ment by  a  man  who  devoted  his  life  to  the  work.  His 
plan  has  borne  well  for  a  century.  The  novice  or  ama- 
teur road  builder  who  presumes  to  discredit  this  noted 
road  maker,  gets  but  little  api^lause.  Macadam  type 
roads  appear  in  difi^erent  forms,  wearing  diflferent  sur- 
face coats,  to  meet  the  needs  of  modern  travel.  Mr. 
Macadam  is  the  man  who  helped  us  to  jump  from  ox- 
cart to  tin-lizzie  and  from  mud-boat  to  motor  truck. 
He  is  the  man  who  clove  back  the  darkness  and  beck- 
oned us  to  our  place  in  highway  transportation  today. 
Macadam  roads  are  the  most  used  and  most  abused 
of  any  form  of  highway  improvement.  They  are  usual- 
ly built  and  then  murdered.  Lack  of  maintenance  is  a 
crime  and  a  disease.  If  there  is  any  one  place  where 
the  old  adage,  "A  stitch  in  time  save  nine"  fits  best,  it  is 
in  the  care  and  repair  of  roads. 

Macadam  and!  Maintenance 

The  good  road  secret  is  "Macadam  and  Mainten- 
ance." When  our  overseas  fighting  lads  were  march- 
ing to  meet  or  overtake  the  Plun,  they  had  both  feet 
on  Macadam-Victory  roads.  The.se  world-war  veter- 
ans will  go  on  the  witness  stand  and  testify  that  the 
Macadam  and  Maintenance  roads  program  over  there 
made  the  Hohenzollern.s  sign  the  armistice  before 
breakfast  and  sign  the  peace  treaty  as  it  is  written  in 
the  language  of  John  Louden  Macadam  and  the  Re- 
public of  France. 

No  permanent  road  is  made.     Such  theory  violates 
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natural  law.  Mountains  slowly  but  surely  wear  away. 
Petals  of  the  rose  fade  and  fall.  Every  thing,  animate 
and  inanimate,  has  its  zenith.  Then  come  decline  and 
decay  which  forever  play  a  part.  This  natural,  im- 
mutable law  never  has  been  and  never  will  be  repeal- 
ed. It  is  in  force  on  every  mile  of  road  that  has  been 
or  will  be  made.  Until  the  sun  is  cold,  this  law  will 
hold.  In  days  long  gone,  a  king  inscribed  over  his 
castle  door  this  legencl  "Even  This  Will  Pass  Away." 
In  his  sadness,  the  legend  was  a  hope  and  cheer.  In 
his  gladness,  it  was  a  caution  and  a  halt  on  revelry. 
Kings  and  castles  pass  away,  but  the  law  of  the  legend 
over  the  door,  like  Tennyson's  Brook,  goes  on  forever. 
He,  who  proclaims  "permanent  roads,"  should  com- 
mune with  nature  and  learn  the  error  of  his  ways.  The 
roads  of  Rome,  the  A])pian  Way,  the  Roads  of  Caesar 
in  France,  were  builded  of  stone,  centuries  ago  and 
are  wearing  yet.  They  more  nearly  approach  perman- 
ence than  any  other  structure  ever  built  by  man.  Con- 
stantly newspapers  record  the  fact,  that  the  .so-called 
permanent  roads  fail  to  meet  the  test  of  time,  speed, 
modern  loads,  and  weather.  No  matter  what  the  type 
of  road,  the  patrol  man  must  be  on  the  job  if  the  road  is 
to  be  kept  at  100  per  cent,  every  day  in  the  year. 

Repair  Increases  Resistance 

Mr.  Macadam  won  a  splendid  victory,  when  he  in- 
vented a  road  on  which  repair  would  strengthen  its 
wearing  capacity  and  add  to  its  power  of  resistance.  He 
wisely  avoided  a  type  of  construction,  on  which  repair 
would  be  a  weakness.  He  had  in  mind  quick  mending, 
no  trafific  delay,  and  small  cost.  Macadam  builded  bet- 
cr  than  he  knew.  The  fame  and  name  of  this  un- 
crowned king  reaches  round  the  world.  After  a  cen- 
tury of  time,  the  ways  and  wisdom  of  this  great  engin- 
eer, still  umpires  more  miles  of  road  making  than  all 
the  others  combined. 

God  made  no  mistake  when  He  hauled  and  unload- 
ed stone  in  convenient  places  for  the  use  of  man.  Mac- 
adam knew  this.  He  used  material  near  at  hand.  Mac- 
adam is  the  natural  cure  for  mud  roads  and  bad  roads. 
The  supply  of  material  will  never  be  exhausted.  Main- 
tenance is  the  secret.  One  of  the  distinguished  jurists 
and  judges  of  Ohio  has  aptly  .said,  "to  neglect  to  build 
good  roads  is  a  blight  on  a  nation,  but  to  neglect  to 
maintain  them  is  inexcu.sable  and  a  criminal  waste  of 
public  property." 

Roads  must  be  well  built.  Ignorant,  careless  or 
fraudulent  construction  robs  the  public  pocket  book. 
Brains  in  the  engine  room  of  the  engineer,  honesty  in 
his  heart,  and  full  knowledge  of  road  making,  will  make 
this  official  a  public  benefactor.  Hats'  ofif  to  him  who 
makes  the  blue  print  and  writes  the  specifications 
which  guide  the  workmen  in  building  and  erecting 
great  structures.  Without  the  engineer  and  architect, 
the  world  would  go  back  to  chaos.  The  highway  en- 
gineer must  know  his  business  and  have  the  courage 
to  umpire  his  game.  He  is  a  power  house.  His  office 
mu.st  be  beneath  his  own  hat.  A  public  policeman 
ought  to  be  on  the  jol)  to  insure  faithful  performance 


r.28 


THE    CONTRACT    RECORD 


June  4,  1919 


of  contract.     If  this  safe-guard  is  neglected  any  and 
every  type  of  road  will  be  a  disapj^ointincnt. 

Drainage  is  Life  Insurance  to  the  Road 
A  crown  on  a  road  is  worth  more  than  a  crown  on 
a  Kaiser.  Drainage  is  the  corner-stone  of  road  mak- 
ing. Drainage  is  life  insurance  to  the  roof  and  rcx)t 
of  the  road.  Surface  drainage  is  essential.  I'.ounda- 
tioii  drainage  is  the  alphabet  of  every  road  improve- 
ment. Maintenance  is  the  father  and  mother  of  gtxid 
roads.  Mud-holes  are  cancers.  Road-ruts  a  disease. 
Dust  a  pestilence.  Breaks  and  cracks  mean  danger  and 
damage.  The  jjatrol  man  and  surface  treatment  are 
safety-first  money  savers.  Some  day  we  may  build 
road  vehicles  so  that  rear  wheels  are  wider  apart  than 
the  front  wheels.  This  will  distribute  the  weight  and 
wear  of  loads  over  a  greater  surface  and  lessen  the 
chance  of  rut  making. 

The  good  road  secret  is  "Macadam  and  Mainten- 
ance." Macadam  means  more  miles  and  more  service 
to  more  people  for  the  money  invested.  Nations  of 
l'"urt)pe,  after  centuries  of  experiment  and  exi)erience 
build  Macadam  roads.  Mileage  is  popular.  Rightly 
built  and  repaired  without  delay  are  the  pass  word 
and  countersign. 

'Ihe  business  of  road  officials  is  to  spend  money  not 
to  save  money.  They  should  make  supreme  effort  to 
give  the  tax  payer  value  received  for  every  road  dollar 
invested.  They  should  build  roads  for  the  benefit  of 
road  users  and  not  for  the  purpose  of  making  any  man 
or  set  of  men  rich.  Material  men,  contractors  and 
politicians  are  entitled  to  a  square  deal  and  nothing 
more. 

The  good  road  sentiment  is  a  tidal  wave.  It  must 
be  honestly  and  intelligently  met  and  answered.  If  at 
any  time  or  place,  there  is  greed,  grab  or  graft  in  road- 
making,  it  should  be  hit  and  hit  hard.  Road  officials 
will  do  well  to  be  wary  of  the  fellow  who  wants  to 
show  them  a  good  time.  That  fellow  expects  to  grind 
his  own  ax  and  chop  his  own  wood  with  it. 

Excess  profit  should  be  hand-cufYed  and  straight- 
jacketed.  If  any  set  of  men  attempt  to  manipulate 
under-ground  wires  to  make  enough  profit  cm  one  job 
of  work  in  one  road-building  season,  to  enable  them  to 
retire  and  live  at  ease  the  rest  of  their  natural  life, 
they  should  be  straight-jacketed  and  the  contract  held 
up  until  honesty  and  stjuare  dealing  can  be  written 
into  the  records  of  the  road  improvement.  Road  offic- 
ials should  give  these  shysters  and  Shylocks  a  pub- 
licity shock  and  a  chance  at  hard  labor. 

Bad  Roads  Take  Men  From  the  Farms 

Bad  nxids  lessen  religion  and  increase  profanity. 
The  man  who  must  live  on  a  mud  road  all  his  life, 
wont  have  any  fear  of  hell.  He  will  be  used  to  it.  Bad 
roads  induce  farmers  to  leave  the  farm.  Mud-roads 
for  the  many  and  joy-ride  boulevards  for  the  few  is 
hardly  a  healthy  national  road  policy.  The  good  road 
should  reach  as  far  as  the  flag  goes.  It  should  reach 
as  far  as  conscription  of  men  for  the  battle  line  reach- 
ed. The  rural  country  homes  that  gave  a  boy  to  war 
service,  should  have  the  hope  of  a  good  road,  some 
day.  There  should  be  system.  Main  highways  should 
be  established.  Cooperation  between  units  or  divi- 
sions of  government  should  be  the  rule  in  road  making. 
This  will  avoid  patch-work  and  crazy-quilt,  disconnect- 
ed road  building.  But,  the  meal-ticket  growers  should 
be  neither  neglected  nor  forgotten. 

John  Louden  Macadam  intended  that  road  building 
slit  mid  have  an  economic  value.     Farm  and  food  high- 


ways will  give  the  consumer  more  crop  for  his  dollar 
and  give  to  the  producer  more  dollars  for  his  crop. 
This  double-gear  gain  off-sets  and  pays  off  the  road 
tax.  The  shortest  distance  between  producer  and  con- 
sumer is  a  good  road  from  farm  to  market.  Investiga- 
tion di.scloses  the  fact  that  the  average  yield  of  fields 
increases  when  improved  highways  are  built  into  an 
agricultural  community.  The  good  road  does  social 
u])-lift  work.  School,  church  and  government  improve 
under  the  influence  of  a  modern  highway.  Again, 
these  blessings  off-set  and  pay  the  road  tax.  The 
good  road  is  Dollars  and  Sense.  Ths  means  common 
sense,  not  copper  cents. 

Mileage,  Macadam,  Maintenance 

How  can  c\eryl)i)dy  have  the  hope  of  a  good  road? 
How  is  the  farmer  to  be  served.  How  will  rural  folks 
be  reached?  France  and  other  nations  of  Europe  have 
answered  these  questions.  Boil  the  story  down  and 
the  answer  is  made  in  three  words,  viz:  Mileage,  Mac- 
adam, Maintenance. 

In  Ohio,  my  home  state,  the  average  cost  of  roads, 
per  mile,  sixteen  feet  wide,  in  1918,  as  shown  by  the 
reccjrds  on  our  State  Highway  Department  was  as 
follows : 

Water-Bound    Macadam $16,000 

Bituminous  Macadam 19,000 

Concrete 3li000 

Reinforced  Concrete .32,700 

Brick — Stone   Base 38^000 

Brick — Concrete  Ba.se 51,000 

These  were  war  prices.  The  average  Ohio  prices, 
before  the  war,  1914,  were: 

Water-Bound  Macadam $8,657 

Gravel  Macadam 8,365 

Bituminous  Macadam 11,064 

Concrete 14,227 

Brick 20,982 

As  a  rule  Macadam  roads  are  wider  than  other 
types  of  roads.  This  should  be  ke])t  in  mind  in  com- 
paring general  cost  price.  While  the  allied  armies 
were  going  to  the  front  over  Macadam  roads,  the  meat- 
wheat  meal-ticket  over-here  was  going  to  the  front 
over  hard-top  highways  over  here.  Mr.  Macadam 
was  a  blessing  at  both  ends  of  the  line.  We  must 
have  road  mileage  without  bankrupting  the  public 
money-box. 

When  war  came,  railroads  failed  to  meet  the  crisis. 
The  throat  of  traffic  choked.  Terminals  clogged. 
I'Veight  congested.  Huns  laughed  and  rejoiced  at  our 
predicament.  The  motor  truck  appeared  as  saviour. 
Brains,  mixed  with  lightning  and  gasoline,  make  won- 
der wagons.  The  motor  truck  became  an  engine  of 
war.  Day  and  night  it  delivered  millions  of  tons  of 
freight  and  armies  of  men,  on  time  at  the  right  place. 
The  world  knows  that  the  motor  truck  was  a  crusader 
in  the  world  war.  The  world  knows  that  the  motor 
truck  would  have  been  helpless  without  the  hard-top 
road.  John  Louden  Macadam  began  one  hundred 
years  ago,  to  build  Victory  Roads  that  were  to  humble 
the  haughty  Hun  and  make  the  Kaiser  run  from  Hun- 
land  to  Holland.  "God  moves  in  a  mysterious  way. 
His  wonders  to  perform."  Roads  are  the  scaffolding 
by  which  nations  are  built  up  and  saved  when  they 
have  to  be  saved.  Macadam,  Mileage  and  Maintenance 
make  possible  the  folK>wing  editorial  comment  in  Col- 
lier's Weekly : 

Extent  of  Auto  Service 
"Auto-passenger  mile  service   is  greater   than   all 
our  railways  combined,  and  greater  than  all  our  elec- 
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trie  traction  service.  It  is  almost  equal  to  steam  and 
trolley  passenger  service  combined.  The  ten-mile  ser- 
vice of  commercial  niotor  vehicles  compares  favor- 
ably with  railway  short-haul  freight." 

Macadam,  Mileage,  and  Maintenance  will  make  the 
motor  truck  even  more  useful  in  peace  than  in  war.  In 
one  Ohio  county  are  900  miles  of  Macadam  roads. 
Eighty-five  per  cent,  of  its  people  live  on  or  within 
half  mile  of  a  hard  top  road.  The  engineer  resurfaced 
old  road  beds  and  saved  tax  payers  $11,000  per  mile. 
It  is  economy  to  save  old  road  beds  where  possible  and 
reasonable. 

In  the  United  States,  farmers  are  leaving  the  farm. 
This  was  true  before  the  days  of  war  and  abnormal 
wages  in  shop  and  factory.  As  secretary  of  agricul- 
ture in  the  state  of  Ohio,  I  asked  4,200  farmers  by  let- 
ter, to  give  me  their  reason  for  this  folk-flow  from 
farm  to  city.  The  answer  that  out-numbered  all  the 
rest  was  "Bad  roads  or  mud-roads."  No  nation  can  go 
on  forever  jamming  its  population  into  skyscrapers, 
city  flats,  tenement  houses,  and  centres  of  popula- 
tion. High  cost  of  living  is  no  accident.  Good  roads 
will  help  to  keep  farmers  on  the  farm.  This  is  safety 
first.  Bolshivism  does  not  flourish  on  the  farm.  The 
Red  Rag  Flag  gets  no  applause  or  color  bearer  among 
country  folks.  The  red-light  danger  signals  flash  their 
warning  from  the  city,  not  from  God's  great  out-of- 
doors.  ' 

The  biggest  men,  the  best  minds,  and   the  ablest 


statesmen  must  hold  the  helm  on  the  ship  of  state,  if 
great  nations  are  to  endure.  Your  country  and  mine 
will  be  most  secure  and  content,  if  we  do  those  things 
that  will  keep  a  normal  percentage  of  our  people  out- 
side of  the  city.  Again,  Macadam,  Mileage,  and  Main- 
tenance are  the  panacea.  Roads  for  the  many,  not 
al'one  for  the  few.  Good  roads  are  never  a  menace. 
Good  roads  cost  less  than  bad  roads. 

Macadam-Victory  Roads  made  thrones  crumble  and 
crowns  tumble.  John  Louden  Macadam  helped  to 
paint  the  picture  of  Hun  battle  ships  in  the  North  Sea 
floating  a  white  flag  and  surrendering  Germany's  sea 
power  forever  to  the  allied  powers.  Macadam  helped 
to  write  the  greatest  chapter  in  human  history  and  in 
human  liberty.  Macadam  has  set  the  makers  of  geog- 
raphy to  the  task  of  re-charting  the  world. 

It  costs  more  to  live  to-day  than  ever  before,  but  it's 
worth  more  to  be  living  now  than  ever  before.  The 
peace  treaty  and  the  League  of  Nations  will  not  settle 
all  questions,  but  they  will  settle  the  Huns.  Britain, 
France  and  the  United  States  have  not  always  drunk 
from  the  same  canteen,  but  when  we  fought  together 
on  the  fields  of  France  and  Flanders  we  forged  a 
mighty  link  in  friendship's  chain,  which  I  hope  will  be 
never  broken.  We  dedicated  and  consecrated  Macad- 
am-Victory Roads  to  peace  on  earth  and  to  the  brother- 
hood of  man.  In  lands  where  God  and  the  Golden 
Rule  hold  sway,  there  the  name  of  John  Louden  Mac- 
adam will  be  applauded  and  applauded  forever. 


Efficient  Operation  of  Steam   Shovels 

Style  of   Machine  to  be  Selected  Gauged  by  Work  It   Has  to   Do — 
Efficiency  in  Handling  Depends  on    Pit  Men    and  Shovel  Operators 


By  William  Burgess* 


NO  doubt  one  of  the  most  important  factors  in 
the  modern  methods  of  handling  brick  clay 
has  been  the  development  of  the  electric  or 
steam-driven  shovel.  This  development  has 
been  measured  by  the  re(|uirements  of  the  brickmaker, 
and  has  kept  pace  with  the  constantly  increasing  de- 
mands of  economy  and  efficiency.  In  this  connection 
it  is  interesting  to  note  that  within  the  last  twenty 
years  the  operating  capacity  of  the  largest  shovels  has 
been  doubled.    This  increase  has  been  gradual. 

Shovel  Suitable  for  Work  it  Has  to  Do 

Experience  has  fully  proved  that  whatever  is  feas- 
ible or  desirable  from  a  commercial  or  economic  stand- 
point can  be  built  from  a  mechanical  standpoint — the 
size  and  design  of  the  shovel  are  dependent  upon  the 
kind  of  work  it  is  wanted  to  perform.  To  ensure  its 
profitable  employment  you  must  select  a  type  of  shovel 
suitable  for  your  own  bank  or  conditions  of  clay  pit. 
In  1903  the  Don  Valley  Co.  bought  a  shovel  of  about 
25  tons  weight,  short  boom  for  their  wire-cut  clay 
bank,  which  is  about  65  feet  in  height.  This  shovel  was 
always  in  trouble,  either  through  clay  falling  on  it  be- 
cause it  was  too  close  to  face  of  the  bank  or  through 
breaking  its  stifT-legs  or  mast  by  heavy  work.  After 
three  or  four  years  of  almost  continuous  repairs  and 
trouble,  we  decided  to  make  a  change,  and  after  look- 
ing around  several  brick  plants,  decided  to  get  a  75- 
ton  shovel  with  a  40-foot  boom.    This  shovel  has  given 

•Superintendent    of    the    Don     Valley     Brick    Works,     Toronto,    before 
Canadian    Clay    Products    Association. 


entire  satisfaction  and  rejKiirs  have  lieen  very  .small. 
There  has  been  no  falling  of  clay  on  the  shovel,  no 
breaking  of  stifT-legs,  75  per  cent,  less  dualin  is  used  in 
shooting  the  bank  down  ;  the  craner  and  shovel  runner 
are  in  no  danger  from  falling  clay;  and  more  pleasant 
working  conditions  obtain  generally. 

The  small  shovel  was  removed  to  our  upper  clay 
bank  or  bufif  clay,  which  is  about  21  feet  high,  where 
it  has  been  very  satisfactory,  digging  as  much  as  200 
cubic  yards  of  clay  in  9  hours.  The  machine  does  not 
break  its  stifif-legs,  and  the  clay  does  not  fall  on  the 
shcn-el,  because  the  bank  is  about  the  right  height  for 
it  to  reach.  We  have  to  loosen  the  bank  up  on  top 
occasionally  by  using  dualin. 

Economy  Can  be  Effected  by  Proper  Track  Layout 

The  comparison  seems  to  prove  that  it  is  very  es- 
sential to  get  a  steam  shovel  which  is  right  for  your 
clay  bank.  We  thought  our  25-ton  shovel  was  use- 
less while  on  a  65  bank,  but  when  put  on  a  21  ft. 
bank,  it  was  just  as  useful  as  the  75-ton  shovel  is  on 
the  high  bank.  Track  shovels  used  for  railway  con- 
structions are  generally  built  to  railway  gauge  so  as 
to  run  on  any  railway  track.  Shovels  used  for  high- 
ways, canals,  brickyards  and  other  work  are  mostly 
wide  tread  wheels,  using  heavy  plank  under  the  wheels 
where  the  clay  is  soft,  but  my  experience  has  taught 
me  that  rail  tracks  are  the  best  for  brickyard  work. 
Both  of  our  shovels  are  about  9  ft.  gauge ;  cutting  a 
solid  level  track  is  very  essential  for  the  proper  work- 
ing of   the   shovel.     We   make   track   by   first   laying 
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strinj^ers  length  wi.-c  of  the  shovels,  then  cross  fills  <S  in. 
by  16  in.  .every  4  ft.  6  in.  centre  to  centre  with  two 
pieces  4  iii.  hy  6  in.  oak  bolted  on  each  end,  and  about 
24  in.  apart,  in  which  wc  place  a  timber  or  sill  12  in.  by 
IK  in.  by  9  ft.  long,  and  drive  wedges  between  the  4x6 
in.  blocks  on  the  S  x  16  in.  timbers  to  hold  the  12  x 
18  in.  sills  in  place.  On  the  top  of  the  12  x  18  in.  tim- 
bers we  spike  80  lb.  rails  9  ft.  long,  or  in  other  words, 
each  section  is  9  ft.  long  We  use  the  same  kind  of  sec- 
tion on  the  small  .shovel,  using  smaller  timbers.  This 
style  of  section  takes  a  lot  of  timber,  but  on  bad  bot- 
toms it  saves  a  great  deal  of  trouble.  Economy  is 
effected  by  the  use  of  track  of  this  type,  as  compared 
vvith  a  track  of  ordinary  construction. 
Clay   Bank  Men   Contribute  to  Efficiency  of  Shovel 

The  timber  used  should  be  tough  and  hard,  the  for- 
mer quality  prevents  splitting,  and  the  latter  prevents 
rails  from  sinking  in  the  wood,  when  curving  the 
shovel  to  get  different  cuts  on  the  bank.  Competent 
clay  bank  men  contribute  greatly  to  the  efifective  and 
satisfactory  moving  and  operation  of  the  shovel.  One 
of  their  most  important  duties  is  the  proper  levelling 
and  compacting  of  the  bottom,  pre])aratory  to  the  lay- 
ing of  the  track  section  for  the  move  up.  If  this  work 
is  not  done  properly,  the  track  will  take  an  irregular 
bedding,  which  tends  to  increase  the  wear  and  tear  u])- 
on  the  track  section,  and  also  produces  irregularities 
in  the  working  function  of  the  shovel.  Allowance  must 
be  made  for  the  settlement  of  .soft  spots  in  the  clay. 

Turning  uKwements  are  commonly  effected  by  a 
series  of  forward  and  backward  movements,  by  which 
the  alignment  of  the  shovel  gradually  changes  to  the 
])osition  recjuired.  It  is  well  to  give  your  section  con- 
siderable curve  when  changing  the  alignment  of  the 
shovel.  The  possibility  of  accidents  in  turning  is  not 
appreciably  increased  provided  the  movement  is  exe- 
cuted with  reasonable  judgment  and  care. 

Much  Depends  on  Shovel  Men 

The  mixing  of  the  different  strata  of  clay  in  your 
bank  is  a  very  important  matter,  in  the  operation  of 
the  di])per.  Clay  varies  widely  in  the  different  layers 
or  strata,  and  their  proper  mixing  makes  a  great  differ- 
ence in  the  quality  of  your  brick.  Here  again,  a  great 
deal  depends  upon  your  shovelmen.  In  all  dipper  and 
boom  operations,  the  operator  should  aim  to  eliminate 
excess  movements  which  cause  loss  of  time  and  energy. 
The  most  common  sources  of  losses  are  failure  to  prop- 
erly adjust  the  elevation  and  distance  locations  of  the 
di])i)er  during  the  operation  of  swinging  in  readiness 
for  delivery  to  cars  or  other  transport  vehicles;  failure 
to  release  the  dipper  door  immediately  upon  reaching 
position  for  the  delivery  of  its  load  ;  failure  to  have 
the  dipper  in  a  position  from  which  the  thrust  and  raise 
movement  can  immediately  be  begun ;  and  failure  to 
stop  the  upward  movement  of  the  dii)i)er  immediate- 
ly upon  the  completion  of  the  filling  operations. 

The  successful  o])eration  of  the  shovel  depends 
upon  the  energy,  skill  and  brains  put  into  the  work  by 
the  shovel  runner  and  his  craner  and  the  care  which 
they  bestow  ui>on  the  engine  and  other  operating  parts 
is  a  most  important  factor.  Those  men  recognizing 
that  a  working  shovel  is  the  mainspring  of  their  job 
will  be  constantly  upon  the  lookout  for  improperly 
adjusted  gears  and  bearings,  and  also  for  loose  nuts 
and  broken  bolts.  They  will  "listen  for  knocks,"  know- 
ing that  a  loose  bolt  will  cause  a  knock,  and  that  a 
loose  nut  left  unattended  means  a  stoj).  If,  by  chance, 
the  stop  materializes  through  ordinary  and  unavoidable 


wear  and  tear,  they  will  endeavor  by  the  exercise  of 
trained  intelligence  to  make  such  temporary  repair  as 
will  iiermit  the  operation  of  the  shovel  until  .such  times 
as  permanent  rejjairs  can  be  made  without  a  complete 
tie-up  of  the  work.  Reckless  operation  frecpiently 
takes  the  form  of  a  sudden  ai)i)lication  of  a  retarding 
or  stopping  force,  or  a  too  generous  thrust  of  the  dip- 
per, with  the  result  that  the  operating  parts  of  the 
shovel  are  subjected  to  excessive  stresses  and  uncalled- 
for  abuse.  Naturally,  the  ojjerating  costs  will  be  aug- 
mented as  the  result  of  breakdowns  and  repairs. 

The  writer  thinks  that  a  steam  shovel  is  one  of  the 
most  essential  machines  in  a  !)rickworks,  if  you  only 
have  an  outjiut  of  20,000  or  25,000  bricks  per  day. 

Mr.  William  Burgess,  the  New  President 

of  the  Canadian  National  Clay 

Products  Association 


Four  deputations  asking  for  road  improvements  re- 
cently called  on  the  Hon.  J.  A.  Tcssier,  Provincial 
Minister  of  Roads,  in  Montreal.  One  requested  that 
a  highway  be  built  between  Hull  and  Montreal;  an- 
other wanted  the  continuation  of  the  St.  Lambert- 
Levis  road ;  a  third  asked  for  the  completion  of  the 
Salaberry  road,  and  a  fourth  desired  the  construc- 
tion of  a  trunk  road  between  two  roads  already  built 
in  St.  Valentin. 


The  cit)'  of  Outremont  has  received  26  plans  from 
1 1  competitors  for  the  competition  for  hou.scs,  the 
prizes  being  nine  of  $150  each.  The  Quebec  Associa- 
tion of  Architects  objected  to  the  competition  on  sev- 
eral grounds. 

A  committee  representative  of  the  Monteal  Board 
of  Trade,  Chambre  de  Commerce,  the  Administrative 
Commissioners,  and  other  bodies,  including  munici- 
|)alities,  has  been  appointed  to  promote  the  construc- 
tion of  a  bridge  between  St.  Anne's  &  \'audrcuil,  at 
a  cost  of  $300,000. 
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A  Treatise  on  Hot  Mix  Asphalt  Pavements 

Foundation  and  Subgrade  Considered — Mineral  Aggregate  Requirements 
— Plant    Efficiency— Construction     and    Properties    of    Various    Types 


By  Francis  P.  Smith,  Ph    B* 


IN  pavements  of  this  kind  both  the  mineral  a^i^- 
gregate  and  the  liituminous  cementing  material 
are  first  heated,  and  while  hot,  are  then  mixed 
together.  They  differ  from  the  so-called  pene- 
tration type  of  pavement,  in  which  cold  stone  in  place 
on  the  road  is  given  a  surface  application  of  hot  bi- 
tuminous binder,  by  having  a  lietter  graded  mineral 
aggregate  and  a  far  better  and  more  uniform  coating 
of  bitumen  on  the  mineral  particles. 

Bituminous  pavements  differ  from  each  other 
chiefly  in  the  size  and  kind  of  the  mineral  aggregate, 
the  bituminous  cement  or  binder  being  substant'allv 
the  same  in  each  case. 

Depending  upon  the  size  of  the  mineral  aggregate 
used,  bituminous  mixtures  may  be  considered  as  bi- 
tuminous mortars  or  bituminous  concrete  differing 
from  ordinary  mortars  and  concretes,  in  having  a  ce- 
menting material  which  is  plastic  and  which  may  be 
classed  as  a  semi-fluid  or  a  semi-solid.  For  this  rea- 
son greater  care  must  be  taken  in  the  grading  of  the 
mineral  aggregate,  in  order  to  insure  the  requisite 
amount  of  stability,  than  if  a  rigid  cementing  materi- 
al were  employed. 

Ideal  Surface  for  Mixed  Traffic 

It  is  generally  conceded  that  the  ideal  surface  for 
mi.xed  traffic  is  one  which  is  slightly  malleable  (ap- 
proaching sheet  lead  in  this  respect)  as  this  will 
minimize  wear  and  noise.  A  pavement  which  is  too 
soft  and  mobile  will  be  objectionable  as  it  will  rut 
and  displace  easily,  and  offer  too  great  resistance  to 
tractive  effort.  Too  hard  a  ])avement  will  be  noisy 
and  unless  it  is  very  tough,  will  wear  away  rapidly, 
and  if  monolithic,  will  be  liable  to  more  or  less  rapid 
disintegration  through  expansion  or  contraction.  If 
jointed,  to  overcome  this,  continuity  of  surface  and 
smoothness  of  riding  is  lessened  and  disintegration 
at  the  joints  is  liable  to  occur.  Malleability  pre- 
cludes extreme  rigidity,  hence  a  malleable  pavement 
will  be  low  in  bridging  strength  and  will  recpiire  a 
rigid  foundation.  The  ideal  pavement  would,  there- 
fore, ai)pear  to  be  one  in  which  the  foundation  and 
wearing  surface  were  separate  and  composed  of  ma- 
terials differing  very  vvidely  in  their  properties,  and 
provision  should  be  made  for  renewing  the  wearing 
surface  when  necessary  without  disturbing  the  found- 
ation. All  bituminous  pavements  are  to  a  certain  ex- 
tent malleable  and  yielding,  thus  minimizing  the  wear 
of  the  mineral  particles  and  making  them  more  ac- 
ceptable to  horse  drawn  traffic.  In  summer  these 
qualities  are  more  noticeable  than  in  winter,  for  at 
very  low  temperatures  the  asphaltic  binder  becomes 
practically  rigid.  Bituminous  pavements,  especially 
those  with  fine  mineral  aggregates,  are  .smooth,  non- 
absorbent  and  easy  to  clean.  They  are  capable  of 
sustaining  very  heavy  traffic  and  also  last  well  imder 
light  traffic.  They  are  therefore  well  adapted  for 
business  and  residence  streets,  and  the  facility  with 
which  they  may  be  kept  clean  makes  them  especially 
desirable  in  tenement  districts.    They  are  easy  to  re- 


*ConsuIting   Engineer,    New  York  City,    before   Canadian   Good    Roads 
Congress. 


pair  without  disturbing  the  base  and  offer  but  slight 
resistance  to  traffic.  When  dry  and  clean  they  are  not 
slippery  and  their  slipperiness  in  moist  or  drizzly 
weather  is  largely  due  to  the  presence  of  a  thin  film 
of  mud  caused  by  the  collection  of  street  detritus  and 
this  can  be  greatly  reduced  by  washing  or  keeping 
them  clean.  For  this  reason  they  are  less  slippery 
in  a  heavy  rain  than  in  a  drizzle.  The  size  of  the 
mineral  aggregate  determines  the  character  of  the 
surface,  i.e.,  whether  rough  or  smooth,  and  from  the 
wide  variety  of  them  it  is  almost  always  possible  to 
select  one  type  which  will  satisfactorily  meet  any 
given  set  of  climatic  and  traffic  conditions.  Bitum- 
inous pavements  therefore  come  nearer  to  being  the 
universal  and  ideal  type  of  pavement  than  any  other 
which  has  yet  been  devised  by  man. 

Flexibility  Demands  Stable  Foundation 

The  very  desirable  quality  of  flexibility  possessed 
by  bituminous  pavements  makes  it  necessary  to  pro- 
vide a  stable  foundation.  If  the  foundation  is  un- 
stable and  sinks  after  the  pavement  has  been  put 
down,  the  jjavement  will  gradually  sink  with  the 
foundation,  thus  forming  a  depression  in  which  water 
will  collect  and  eventually  destroy  it.  The  wheels 
of  vehicles  passing  over  such  depressions  will  drop 
into  them,  the  force  of  the  blow  depending  up(jn  the 
weight  of  the  load  and  its  speed,  and  this  will  still 
further  exaggerate  the  depression  by  forcing  up  a  por- 
tion of  the  pavement  immediately  in  front  of  it.  It 
will  also  set  up  a  vibration  in  the  springs  of  the  ve- 
hicle which  will  cause  successive  blows  to  l)c  dealt 
to  the  pavement  until  the  spring  vibration  returns  to 
the  normal.  This  action,  especially  in  commercial  ve- 
hicles, where  the  springs  are  short  and  stiff,  results 
sooner  or  later  in  wave  formation  which  is  unplea- 
sant to  ride  over  and  which,  when  it  once  sets  in  to 
any  considerable  extent,  rapidly  increases  until  it  be- 
comes necessary  to  resurface  the  street  or  road.  The 
same  effect  will  be  produced  on  a  rigid  foundation 
when  the  bituminous  pavement  is  lacking  in  stability, 
due  to  a  poorly  graded  mineral  aggregate,  too  soft 
or  too  much  bituminous  cement,  or  a  combination  of 
these. 

The  character  of  the  foundation  re(|uired  will  de- 
pend upon  the  traffic,  climate,  character  of  subsoil 
and  drainage  conditions.  The  heavier  the  traffic  the 
stronger  must  the  foundation  be.  In  cold  climates 
where  the  ground  freezes  to  considerable  depth  in 
winter,  the  spring  thaws  produce  a  very  unstable 
condition  of  the  subsoil  and  in  such  cases  the  founda- 
tion must  be  stronger  than  is  re([uired  in  climates 
where  there  is  little  or  no  frost.  A  well  drained  sandy 
soil  is  much  less  affected  by  these  temperature 
changes  than  is  a  heavy  clayey  soil.  In  all  founda- 
tions, drainage  is  by  far  the  most  important  single 
consideration.  With  adequate  drainage,  a  much  thin- 
ner foundation  can  be  laid  than  where  it  is  absent  or 
imperfect  and  the  cost  of  proper  drainage  is  often  far 
less  than  the  added  cost  of  an  adequate  foundation 
on  imperfectly  drained  ground. 

A  number  of  different  types  of  foundations  have 
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been  successfully  employed,  such  as  old  macadam  or 
Telford ;  broken  stone  rolled  dry  or  cemented  to- 
gether with  some  form  of  bituminous  cement ;  old 
cobblestone,  Belgian  block  or  granite  sett  pavements ; 
old  brick  or  asphalt  block  pavements;  bituminous  con- 
crete; natural  cement  and  Portland  cement  concrete. 

Old  Foundations  Prove  Useful 

Where  the  traffic  is  light,  as  on  country  roads 
which  are  not  main  arteries  from  or  between  large 
cities  and  in  some  residential  streets,  old  macadam 
or  telford  roads  have  proved  to  be  suitable  founda- 
tions for  bituminous  surface  mixtures.  In  the  opin- 
ion of  the  speaker,  telford  is  preferable  to  macadam 
owing  to  the  fact  that  the  larger  stones  composing 
its  base  have  a  partial  slab  effect  and  therefore  resist 
more  strongly  any  pressure  tending  to  displace  them 
or  to  force  them  into  the  subsoil.  In  some  cases, 
notably  the  Thames  embankment  in  London,  a  mac- 
adam foundation  covered  with  an  asphalt  pavement 
•has  successfully  carried  heavy  traffic  but  the  layer 
of  stone  has  been  built  up  during  many  years  and 
is  very  thick  and  the  drainage  is  nearly  perfect.  Un- 
der very  se\^ere  conditions  the  use  of  macadam  or  tel- 
ford as  a  foundation  for  bituminous  pavements  is  to 
be  deprecated  and  more  failures  than  successes  have 
resulted  from  it. 

Many  roads  are  classified  as  macadam  which  con- 
tain no  base  course  of  large  stone  and  are  in  reality 
old  dirt  roads  which  have  never  been  properly 
drained  and  on  which  fine  stone  has  been  dumped 
and  consolidated  by  traffic.  Before  using  any  mac- 
adam road  as  a  foundation,  its  history,  and  more  par- 
ticularly its  condition  in  the  spring  of  the  year,  should 
be  investigated.  A  sufficient  number  of  test  holes 
should  be  put  down  to  determine  the  character  and 
depth  of  the  stone  and  provision  made  for  proper 
under  and  side  drainage.  It  will  usually  be  neces- 
sary to  rebuild  the  road  in  a  number  of  places  and  in 
most  instances  the  crown  must  be  reduced.  Wherever 
possible  this  should  be  done  by  filling  up  the  depres- 
sions and  building  up  the  shoulders.  Traffic  will 
compact  a  road  far  better  than  will  a  roller  and  a  road 
surface  which  has  been  scarified  and  rolled  will  not 
be  as  hard  and  firm  as  one  which  has  been  compact- 
ed by  years  of  traffic.  Where  depressions  are  to  be 
filled  or  shoulders  are  to  be  raised,  the  roadbed  should 
be  cleaned  and  slightly  loosened  to  insure  proper 
bonding  of  the  new  stone  which  should  be  of  the  same 
size  as  would  be  employed  in  building  up  the  corres- 
ponding portion  of  a  new  macadam  road.  It  should 
be  thoroughly  wetted  and  rolled  with  a  10-ton  road 
roller  with  the  addition  of  sufficient  screenings  until 
vehicles  passing  over  it  do  not  cause  displacement. 
Unless  this  work  is  thoroughly  and  conscientiously 
done,  the  foundation  will  not  be  of  uniform  strength 
throughout,  and  settlements  will  occur  where  the 
new  stone  was  put.  If  it  is  necessary  to  scarify  the 
road  surface,  this  should  be  done  to  the  minimum  pos- 
sible depth,  after  which  the  surface  should  be  built 
up  exactly  as  if  constructing  a  new  macadam  road 
and  rolled  until  the  utmost  compaction  is  obtained. 
W^herever  possible  traffic  should  then  be  turned  upon 
the  road  for  a  few  months  to  develop  any  weak  spots 
in  it,  and  to  secure  still  better  compaction. 

Old  pavements  of  brick,  granite  etc.,  should  not 
be  used  as  a  base  if  it  is  first  necessary  to  re-set  them. 
In  their  original  condition  they  are  satisfactory  if  the 
traffic  is  not  too  heavy.  Relaid  blocks,  until  bedded 
by  traffic,  are  not  rigid,  and  have  a  tendency  to  rock, 


and  asphalt  pavements  laid  on  such  foundations  in 
New  York  City  have  ra])idly  clisintcgrated  wherever 
they  were  exposed  to  heavy  traffic. 

Bituminous  Concrete  as  a  Foundation 

Bituminous  concrete  is  sometimes  employed  as  a 
foundation.  One  of  the  best  types  of  it  is  made  of 
run  of  the  crusher  stone  from  2  in.  down  to  dust,  so 
graded  and  mixed  with  sufficient  sand  as  to  make  a 
fairly  dense  and  rigid  mixture  carrying  about  six 
per  cent,  of  asphalt  cement.  When  this  is  kept  clean 
and  the  wearing  surface  laid  upon  it  at  once,  no  bind- 
er course  is  necessary.  It  has  less  bridging  strength 
than  Portland  cement  concrete  and  should  only  be 
laid  on  firm,  well  drained  subgrade  and  is  not  suit- 
able for  very  heavy  traffic.  It  is  usually  laid  from  4 
to  6  inches  thick.  It  has  a  number  of  advantages 
over  Portland  cement  concrete.  It  is  very  slightly 
subject  to  expansion  and  contraction  cracks  and  the 
overlying  bituminous  wearing  surface  if  properly 
laid  adheres  to  it  very  strongly,  increasing  its  resist- 
ance to  displacement  under  traffic.  It  is  also  water- 
repellent  and  underlying  moisture  will  not  be  sucked 
up  through  its  pores  and  attack  the  bottom  of  the 
wearing  surface.  This  is  a  frequent  and  serious  cause 
of  disintegration  of  bituminous  pavements  laid  on 
Portland  cement  concrete  foundations  where  through 
imperfect  drainage  or  unavoidable  conditions  the 
ground  water  level  or  layer  of  permanently  water- 
saturated  earth  lies  close  to  the  top  of  the  subgrade. 

Portland  cement  concrete  foundations  vary  accord- 
ing to  conditions  from  4  to  9  inches  in  depth  and  in 
every  case  before  laying  them  the  subsoil  shcnild  be 
thoroughly  compacted  and  drained.  In  certain  locali- 
ties in  the  northwestern  portion  of  the  United  States 
and  Canada,  very  heavy  clay  soils  are  found,  which 
in  winter  frequently  develop  cracks  4  to  5  inches  in 
width  and  heave  very  badly.  In  such  cases  cross 
trenches  should  be  dug  every  twenty-five  or  thirty 
feet,  and  filled  with  coarse  broken  stone  and  con- 
nected with  longitudinal  trenches  at  the  side  of  the 
street,  similarly  filled  and  draining  to  catch  basins. 
Concrete  should  not  be  laid  directly  on  such  a  soil. 
Sand  or  gravel  should  first  be  spread  upon  it  to  such 
a  depth  that  when  rolled  it  will  form  a  layer  3  to  4 
inches  in  thickness  and  the  concrete  should  be  placed 
on  this.  Under  rapid  temperature  changes  cement 
concrete  foundations  are  liable  to  crack.  When  the 
cracks  are  large,  the  overlying  bituminous  wearing 
surface  frequently  cracks  in  or  near  the  same  place. 
Where  the  foundation  cracks  are  small,  the  wearing 
surface  is  usually  not  affected  by  them.  Rich,  dense 
concretes  are  more  liable  to  crack  than  leaner  mix- 
tures and  the  speaker  advocates  for  foundation  work 
a  monolithic  structure  composed  of  a  rather  lean  mix- 
ture, not  richer  than  1 :3 :5.  Transverse  expan.sion 
joints  in  the  concrete  are  not  altogether  satisfactory 
as  cracks  in  the  pavement  are  liable  to  occur  over 
them  and  if  the  joints  are  filled  with  a  bituminous 
filler,  cut  off  flush  with  the  top  of  the  concrete,  this 
filler  is  frequently  shoved  up  through  the  top  of  the 
wearing  surface.  If  the  filler  is  cut  off  about  1  inch 
below  the  surface  of  the  concrete,  it  will  not  be 
forced  through  the  pavement  but  the  joints  at  best 
create  an  area  of  concentrated  stress  in  that  portion  of 
the  pavement  immediately  overlying  them,  which 
tends  to  rupture  it.  In  addition  to  a  lean  concrete, 
the  obvious  remedy  is  to  thoroughly  drain  the  sub- 
grade. 

Having  briefly  considered  the  questions  of  founda- 
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tion  and  subgrade,  we  now  pass  to  the  wearing  sur- 
face. This  is  composed  of  mineral  aggregate  and  bi- 
tuminous binder.  The  mineral  aggregate  constitutes 
from  80  to  90  per  cent,  of  the  pavement,  and  takes 
practically  all  the  wear  resulting  from  traffic.  It 
must  therefore  be  selected  with  great  care.  It  must 
be  hard  enough  to  carry  the  traffic ;  it  must  have  clean 
grains  or  particles  to  insure  the  bitumen  adhering  to 
them,  and  these  grains  or  particles  must  be  graded 
from  coarse  to  fine  so  as  to  make  a  pavement  of  the 
maximum  density,  with  the  smallest  sized  voids  ob- 
tainable and  with  sufficient  inherent  stability  to  re- 
sist displacement  under  the  shoving  action  of  traffic. 
The  surfaces  of  the  grains  or  particles  must  be  of 
such  a  character  that  the  bituminous-  cement  will  ad- 
here satisfactorily  to  them.  Earth,  sand,  gravel, 
broken  stone  or  slag,  and  finely  ground  limestone 
or  Portland  cement  or  combination  of  them,  are  the 
materials  used  in  the  type  of  pavements  under  dis- 
cussion. 

The  Various  Materials 

Earth. — This  is  used  in  a  special  type  of  pavement 
which  has  been  developed  within  the  past  five  years. 
It  should  be  of  such  fineness  that  at  least  fifty  per 
cent,  of  it  will  pass  a  200-mesh  sieve  and  it  should 
contain  from  15  to  70  per  cent,  of  clay,  depending  up- 
on its  character.  This  material  requires  a  special 
kind  of  plant  to  handle  it. 

Sand  should  be  clean  grained,  hard  and  moderately 
sharp.  The  grains  should  be  chiefly  quartz  and 
should  have  rough  pitted  surfaces.  Where  necessary, 
the  proper  grading  of  the  different  sized  grains  must 
be  obtained  by  mixing  several  sands  or  in  certain 
cases  by  the  addition  of  unweathered  crusher  screen- 
ings. When  using  the  ordinary  type  of  bituminous 
mixing  plants  the  presence  of  clay  is  undesirable, 
either  as  a  coating  to  the  grains  or  disseminated 
throughout  the  mass.  For  medium  or  heavy  traffic 
pavements  all  particles  retained  on  a  10  mesh  screen 
should  be  discarded.  For  light  traffic,  three  to  five 
per  cent,  of  8  mesh  particles  can  be  incorporated  in 
the  pavement  with  advantage  or  broken  stone  of  the 
sizes  and  in  the  amounts  described  under  "Topeka 
Mixture."  Sands  containing  a  large  amount  of  flinty 
grains  should  be  avoided  as  bitumen  does  not  adhere 
well  to  flint. 

Gravel  should  be  clean  grained,  hard  and  free 
from  adhering  clayey  particles.  It  is  lacking  in  sta- 
bility owing  to  its_  roundness  and  is  usually  consider- 
ably improved  by  passing  it  through  a  crusher. 
Gravel  with  a  rough  pitted  surface  is  to  be  preferred 
and  gravel  containing  a  large  percentage  of  flinty 
particles  is  to  be  avoided.  It  is  unsuitable  for  the 
construction  of  pavements  carrying  heavy  traffic  and 
inferior  in  all  respects  to  crushed  stone. 

Broken  stone  should  be  freshly  crushed,  prefer- 
ably in  cubical  shaped  particles.  The  size  and  hard- 
ness required  depend  upon  the  traffic  which  the  pave- 
ment is  to  carry.  Dense  hard  limestone  will  carry 
medium  and  light  traffic  satisfactorily.  Where  the 
traffic,  even  though  comparatively  light  in  volume,  is 
composed  of  heavy  iron-tired  units,  a  dense  hard  trap 
is  required.  Trap  is  now  commonly  used  in  the 
manufacture  of  asphalt  block,  although  in  the  past  a 
large  number  of  asphalt  blocks  made  from  limestone 
gave  excellent  service  under  light  traffic.  Granite 
is  not  usually  satisfactory  as  it  is  too  coarse  and  un- 
even in  texture  and  much  of  it  is  friable  and  it  is  liable 
to  shatter  in  crushing.    Mesh  composition  or  grading 


of  the  various  sized  particles  is  just  as  important  as 
with  sand.  It  is  not  suitable  for  use  in  pavements 
carrying  very  heavy  traffic. 

.Slag. — Hard,  dense  basic  slag  is  to  be  {)referred. 
It  should  be  stable  when  exposed  to  the  weather  and 
not  show  any  tendency  to  slack  or  disintegrate.  It 
is  only  suitable  for  light  traffic  and  should  preferably 
be  coated  with  a  very  fluid  bitumen. 

Filler. — This  should  be  finely  ground  limestone  or 
Portland  cement,  the  latter  being  preferable  for  mix- 
tures designed  to  carry  extremely  heavy  traffic.  For 
light  traffic  the  speaker  prefers  the  limestone  dust,  as 
it  does  not  have  such  a  marked  drying  effect.  Which- 
ever is  used,  it  should  be  ground  so  that  at  least  65 
per  cent,  of  it  will  pass  a  200  mesh  sieve.  Pulverized 
clay  also  makes  an  excellent  filler  but  is  difficult  to 
handle  owing  to  its  tendency  to  ball  and  cake  if  it  be- 
comes the  least  bit  damp. 

Bituminous  binder,  or  asphalt  cement,  as  it  is 
termed  in  the  sheet  asphalt  industry,  must  possess 
such  properties  that  it  will  firmly  bind  together  the 
mineral  particles  and  resist  the  disintegrating  action 
of  traffic  and  the  elements.  The  necessary  tests  for 
determining  whether  or  not  it  is  possessed  of  these 
properties  are  fairly  well  standardized  and  are  em- 
bodied in  most  standard  .specifications.  The  time 
allotted  the  speaker  will  not  permit  a  detailed  dis- 
cussion of  them.  The  consistency  of  the  bituminous 
binder  varies  somewhat  with  the  type  of  mineral  ag- 
gregate, but  otherwise  its  general  characteristics  are 
about  the  same  for  all  types  of  the  pavements  under 
discussion. 

The  Manufacturing  Plant 

The  plant  used  in  the  manufacture  of  the  paying 
mixture  is  a  very  important  element  in  the  success 
of  the  pavement.  The  standard  type  of  plant  first  de- 
veloped in  the  sheet  asphalt  industry  has  for  a  long 
time  been  recognized  as  the  best  for  the  purpose.  In 
it  the  sand  or  stone,  or  both,  are  heated  in  revolving 
driers  and  fed  by  means  of  elevators  into  a  storage 
bin.  The  bituminous  cement  is  heated  in  properly 
designed  melting  kettles. 

Measured  or  weighed  (preferably  the  latter) 
amounts  of  the  various  ingredients  are  then  mixed 
together  in  a  twin  shaft  mixer  of  the  pugmill  type. 
This  mixer  should  have  a  speed  of  from  65  to  85  revo- 
lutions per  minute  and  for  ordinary  work  each  batch 
should  receive  a  full  minute's  mixing.  Where  the  ser- 
vice conditions  are  very  severe  it  may  be  necessary 
to  increase  the  time  allowed  for  mixing  and  also  to 
raise  the  temperature  at  which  the  mixing  is  done  in 
order  to  insure  a  thorough  coating  of  the  surface  of 
all  particles  with  a  firmly  adherent  film  of  bituminous 
cement.  Great  care  must  always  be  taken  not  to  over- 
heat either  the  mineral  aggregate  or  the  bituminous 
cement,  as  this  will  injure  and  harden  the  latter.  Too 
low  a  heat  will  result  in  imperfect  coating  of  the  min- 
eral particles.  Certain  asphalts  are  fluid  at  much  low- 
er temperatures  than  others  and  certain  asphalts  are  • 
very  readily  injured  by  overheating,  while  others  are 
not. 

Plants  of  the  concrete  mixer  type,  in  which  the 
heating  and  mixing  are  done  in  one  revolving  cham- 
ber, are  not  to  be  recommended.  As  usually  arranged, 
they  are  inefficient  mixers  and  are  liable  to  burn  the 
bituminous  cement  if  the  flame  is  permitted  to  come 
in  contact  with  it.  The  only  way  to  avoid  this  source 
of  danger  is  to  heat  the  bitumen  and  the  mineral  ag- 
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grcgate  separately  and  not  to  lieat  tlicni  in  any  way 
during  the  mixinfr  process. 

In  the  type  of  plant  which  we  have  been  consider- 
ing, clay  or  clayey  particles  are  objectionable  owing 
to  the  fact  that  they  either  become  partly  baked  on 
the  grains  of  sand  or  pieces  of  stone  or  form  into 
lumps  which  do  not  detach  themselves  or  break  up 
under  the  action  of  the  mixer  blades.  This  prevents 
the  bitumen  from  adhering  to  the  grains  or  else  re- 
sults in  coating  the  outside  only  of  the  clay  balls.  Un- 
der traffic  these  balls  break  up  and  the  bitumen  be- 
comes detached  from  the  coated  grains,  tending  to- 
ward more  or  less  rapid  deterioration  of  the  pavement. 

In  plants  used  for  constructing  pavements  made 
of  pulverized  earth,  the  grains  after  heating  arc  sub- 
jected to  pulverization  which  breaks  up  any  clay  balls 
which  may  have  been  formed  and  which  cleans  the 
-sand  grains  or  small  stone  particles.  Owing  to  the 
large  percentage  of  water  which  clayey  earths  are  li- 
able to  contain  (three  to  five  times  as  much  as  ordin- 
ary sand)  these  plants  must  have  a  much  larger  drier 
than  ordinary  sheet  asphalt  plants  and  they  must  be 
provided  with  a  pulverizing  device.  The  extreme 
fineness  of  the  mineral  matter  necessitates  a  complete- 
l}-  enclosed  mixer  bo.x  and  special  dust  collecting  de- 
vice. 

Four  Distinct  Types 

Out  of  the  raw  materials  which  we  have  dis- 
cussed, four  distinct  types  of  hot  mix  pavement  are 
laid.    They  are  as  follows  : 

Sheet  asphalt,  in  which  the  mineral  aggregate  con- 
tains no  particles  which  would  be  retained  on  a  34- 
inch  screen. 

Topeka  pavements,  which  usually  consist  of  a 
standard  sheet  asphalt  mixture  to  which  has  been 
added  from  15  to  25  per  cent,  of  stone  passing  a  ]/[■ 
inch  screen  and  retained  on  a  10-mesh  screen  and 
api)roximately  10  per  cent,  of  stone  i>assing  a  jX-inch 
screen  and  retained  on  a  ^-inch  screen. 

Bituminous  Concrete  Pavements  (Bitulithic,  War- 
renite,  etc) — having  a  mineral  aggregate  consisting 
largely  or  wholly  of  stone  of  varying  sizes  from  1  Yz- 
inches  down. 

F^ulverizcd  Earth  Pavements  (National  Pave- 
ment)— having  a  mineral  aggregate  composed  wholly 
of  pulverized  clayey  earth  of  such  fineness  that  at 
least  50  per  cent,  of  it  will  pass  a  200-mesh  sieve. 

The  following  are  typical  analyses  of  the  foregoing 
types  of  pavements : 


Sheet  Asphalt 
Light             Heavy 
Traffic           Traffic 

Topeka 
Mixture 

Bituminous 
Concrete 

Pulveriited 

Earth 
Pavement 

Bitumen 

11.0% 

10.5% 

8.5% 

7.0% 

17.57o 

aoo  mesh 

14.0% 

10.5% 

8.5% 

5.0% 

55.5% 

100       " 

14.0% 

10.0% 

6.0% 

4.0% 

12.0% 

80 

13.0% 

10.0% 

6.0% 

8.0% 

6.0% 

50       " 

19.0%. 

14.0% 

0.0% 

5.0% 

5.0% 

40       " 

11.0% 

14.0% 

10.0% 

4.0% 

3.0% 

30 

I0.07o 

13.0% 

10.0% 

4.0% 

1.0% 

30 

5.0% 

10.0% 

9.0% 

3.0% 

10      •• 

3.07c 

8.0% 

6.0% 

5.0% 

8        " 

6.0% 

3.0% 

4 

14.0% 

7.0% 

2 

10.0% 

20.0% 

•M        ■• 

14.0% 

1 

12.0% 

'A      " 

5.0% 

100.0%        100.07o        100.0%        100.0%        100.0% 

Sheet  asphalt    will    sustain    a    very  heavy  traffic. 


This  statement  applies  more  especially  to  a  traffic 
largely  composed  of  quick  moving,  light  to  medium 
loaded  vehicles,  such,  for  instance,  as  prevails  on  l'"ifth 
Avenue,  New  York.  It  is  not  the  most  suitable  type 
of  pavement  for  a  very  dense,  slow  moving,  heavily 
loaded,  iron  tired  traffic.  Wood  block  and  granite 
block  will  outlast  it  under  these  conditions.  It  will 
not  give  satisfaction  where  there  is  practically  a  total 
absence  of  traffic,  as  it  then  is  liable  to  develoj)  cracks, 
apparently  requiring  the  kneading  action  of  traffic  to 
equalize  the  stresses  set  up  by  contraction  and  expan- 
sion and  to  keep  it  in  proper  condition.  It  is  entirely 
suitable,  however,  for  traffic  varying  from  the  light 
delivery  traffic  of  residence  streets  to  the  dense  but 
quick  moving  traffic  of  Fifth  Avenue,  New  York,  or 
the  Thames  Embankment,  London. 

Examine  Grades 

On  account  of  their  smoothness,  sheet  asphalt 
pavements  are  not  suitable  for  use  on  excessive  grades. 
Generally  speaking  streets  carrying  a  fair  amount  of 
traffic  can  be  paved  with  asphalt  if  the  grade  does  not 
exceed  6  per  cent.  In  some  cases  where  the  traffic 
was  very  light  and  a  smooth  pavement  was  considered 
essential,  it  has  been  laid  on  grades  running  up  to 
10  per  cent,  and  12  per  cent.,  but  this  is  rather  ex- 
ceptional. Where  the  traffic  is  heavy,  a  3  per  cent. 
to  4  per  cent,  grade  is  usually  considered  as  the  limit. 
In  most  of  the  largest  cities  of  the  United  States  the 
maximum  grades  on  which  this  type  of  pavement  is 
laid  vary  from  4j/2  per  cent,  to  8  per  cent.,  regulated 
largely  by  the  traffic  and  climatic  conditions. 

Generally  speaking,  the  heavier  the  traffic,  especi- 
ally iron  tired  traffic,  the  finer  should  be  the  mineral 
aggregate  used,  owing  to  the  fact  that  the  coarse  par- 
ticles are  more  liable  to  fracture  than  the  smaller  par- 
ticles. Where  fracture  takes  place  to  any  consider- 
able extent,  rapid  deterioration  of  the  pavement  will 
ensue,  as  the  bituminous  cement  ordinarily  used  is 
not  sufficiently  fluid  at  atmospheric  temperatures  to 
re-I)ond  and  re-coat  the  fractured  particles,  and  these 
will  (|uickly  be  pulverized  and  washed  out,  leaving 
depressions  where  water  will  accumulate  and  eventu- 
ally rot  the  pavement.  Where  the  traffic,  even  though 
heavy,  is  largely  or  wholly  composed  of  rubber  tired 
vehicles,  a  greater  proportion  of  coarse  particles  is 
permissible  and  desirable.  In  proper  proportions  they 
add  greatly  to  the  stability  of  the  pavement  and  under 
the  conditions  stated  the  light  traffic  mixture  given 
in  the  table  would  be  entirely  suitable  if  the  bitumen 
was  increased  to,  say,  11  per  cent. 

Standard  Construction 

The  standard  sheet  asphalt  construction  of  the 
present  day  is  one  and  one-half  inches  of  binder  and 
one  and  one-half  inches  of  wearing  surface.  The 
binder  should  be  of  the  "close"  type,  i.e.,  should  con- 
tain approximately  twenty  per  cent,  of  material  pass- 
ing an  S  mesh  sieve,  and  ai)proxiniately  15  per  cent, 
each  of  ^-inch  and  ^-inch  stone. 

A  close  binder  properly  made  and  laid  will  be 
superior  in  many  respects  to  the  mixtures  which  have 
been  laid  on  a  large  number  of  country  highways  and 
will  carry  a  fair  amount  of  traffic  for  a  considerable 
time  without  suffering  any  serious  damage.  Poor 
binder  will  break  up  very  easily — sometimes  it  can  be 
kicked  up — and  the  hauling  of  the  hot  surface  mix- 
ture over  it  will  damage  it  very  seriously.  Surface 
mixture  laid  on  a  binder  of  this  kind  which  has  been 
badly  broken  up  might  almost  as  well  be  laid  on  loose 
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broken  stone  and  will  not  give  satisfactory  service  un- 
der heavy  traffic.  The  binder  should,  of  course,  be 
thoroughly  compressed  with  a  steam  roller  before 
laying  the  wearing  surface  on  it.  Lack  of  compres- 
sion will  produce  an  unsatisfactory  foundation  for  the 
wearing  surface,  and  binder  which  is  too  cold  or  made 
with  too  hard  an  asphalt  cement  or  an  insufficient 
quantity  of  asphalt  cement  can  not  be  properly  com- 
pressed into  a  dense,  tough  mass.  In  hauling  the 
binder  to  the  street  over  long  distances  or  in  very 
cold  weather,  it  may  become  chilled  below  the  danger 
point.  During  the  hauling  process  a  certain  amount 
of  surplus  asphalt  cement  usually  drains  off  of  the 
stone  and  accumulates  on  the  bottom  of  the  cart  or 
wagon.  If  these  excessively  rich  portions  be  laid  on 
the  street,  what  are  called  rich  or  fat  spots  in  the 
binder  course  will  be  produced.  As  the  name  im- 
plies, these  are  places  carrying  an  excess  of  asphalt 
cement.  If  these  are  permitted  to  remain,  the  sur- 
plus asphalt  cement  will  be  absorbed  by  the  hot  sur- 
face mixture  when  it  is  placed  over  them.  This  will 
make  a  soft  spot  in  the  finished  pavement  which  will 
be  displaced  by  traffic  and  eventually  produce  a  hole 
or  depression  in  the  pavement.  They  should,  there- 
fore, be  cut  out  and  replaced  with  normal  binder. 

Before  laying  the  surface  mixture  on  the  finished 
binder  course  the  latter  should  l)e  dry  and  swept 
clean  of  dirt;  otherwise  the  layer  of  wearing  surface 
will  not  adhere  properly  to  it.  Binder  should  be 
covered  with  surface  mixture  as  soon  as  piacticaMc 
after  laying  it.  In  many  large  cities  it  is  requ'rcd  that 
all  binder  laid  should  be  covered  the  same  day  whh 
surface  mixture. 

Spreading  the  Mixture 

When  delivered  upon  -the  street  the  surface  mix- 
ture should  be  of  such  a  temperature  that  it  can  be 
properly  compressed  and  should  be  evenly  spread  by 
njeans  of  hot  iron  rakes.  In  many  cases  the  loads 
of  hot  surface  mixture  are  dumped  directly  upon  the 
spot  over  which  they  are  to  be  spread.  This  is  Iiad 
practice  as  the  men  trample  upon  it  while  shovelling 
and  raking  it  and  the  rakes  do  not  thoroughly  loosen 
up  this  trampled  material  when  passing  o/er  and 
through  it.  Although  the  mixture  is  raked  to  a  uni- 
form surface  and  apparently  even  thickness  before  it 
is  rolled,  those  portions  which  have  been  trampled  on 
before  and  during  raking  are  really  covered  with  a 
greater  quantity  of  surface  mixture  than  those  por- 
tions which  have  not  been  trampled  on  and  which 
are  covered  wholly  with,  what  might  be  termed  loose 
or  fluffy  mixture.  When  the  roller  has  completed 
its  work  there  will,  therefore,  be  a  slight  unevenness 
in  the  finished  surface.  Under  light  traffic  this  would 
make  no  appreciable  difference,  but  under  very  heavy 
traffic  the  slight  pounding  action  resulting  from  this 
condition  would  be  detrimental  and  lead  to  uneven 
wear  of  the  pavement.  Proper  and  thorough  com- 
pression of  the  finished  mixture  is  very  essential  as 
this  produces  a  pavement  which  in  its  earliest  stages 
is  fit  to  sustain  the  heaviest  traffic.  It  is  always  ques- 
tionable whether  portions  which  are  very  lacking  in 
compression  will  be  ground  out  or  eventually^  con- 
solidated. Under  unfavorable  conditions  the  chances 
are  strongly  in  favor  of  their  being  ground  out.  In 
those  portions  of  the  pavement  which  are  inaccessible 
to  the  roller,  compression  is  effected  by  the  use  of 
hot  smoothers  or  tampers,  or  both.  If  properly 
handled,  the  desired  results  will  be  obtained,  but  if 
used  too  hot  they  will  burn  the  pavement  and  cause 


it  to  scale  or  grind  out.  Hot  smoothers  particularly 
are  dangerous  tools  to  put  in  the  hands  of  incompetent 
or  careless  workmen. 

Making  Joints 

Extreme  care  should  be  taken  to  insure  a  proper 
union  between  the  surface  laid  on  successive  days. 
The  first  loads  laid  in  the  morning  at  the  point  of 
termination  of  the  previous  day's  work  should  be  a 
little  hotter  than  normal  so  that  the  hot  mixture  may 
soften  the  cold  edge  of  the  pavement  and  bond  per- 
fectly to  it.  The  joint  should  be  bevelled  and  freshly 
cut  away  unless  the  rope  joint  or  a  similar  method 
is  employed. 

The  practice  of  painting  the  edge  of  the  joint  with 
hot  asphalt  cement  is  not  to  be  recommended,  as  un- 
less extreme  care  is  exercised,  too  much  asphalt  ce- 
ment will  be  used  and  that  portion  of  the  pavement 
will  be  too  rich  in  bitumen  and  consequently  softer 
than  the  rest,  which  will  result  in  uneven  wear  and 
possibly  shoving.  Great  care  should  be  taken  not  to 
leave  any  bump  or  depression  where  the  joint  is  made. 

Topeka  Mixture  pavements  are  laid  from  two  to 
three  inches  thick  and  are  frequently  placed  directly 
on  the  foundation.  Much  better  results  are  obtained 
by  using  a  binder  course  one  and  one-half  inches  thick 
next  to  the  foundation  with  a  one  and  one-half  or  two 
inch  wearing  surface.  This  greatly  reduces  the  tend- 
ency of  the  finished  pavement  to  shove.  With  a  well 
graded  mixture  a  sciueegee  coat  is  unnecessary  al- 
tlKHigh  it  is  frequently  employed. 

The  mineral  aggregate  as  fed  to  the  drier  consists . 
of  a  mixture  of  broken  stone  and  sand  which  is  liable 
to  segregate  in  the  bin.  The  hot  aggregate  should, 
therefore,  be  screened  and  separated  into  two  sizes 
and  kept  in  separate  bins.  Definite  amounts  of  coarse 
and  fine  material  should  be  weighed  into  each  batch. 
Unless  these  precautions  are  observed,  portions  of  the 
pavement  will  have  an  excess  of  coarse  material  and 
vice  versa,  and  the  normal  bitumen  contents  for  an 
average  mixture  will  be  too  rich  for  the  coarse  portion 
and  too  lean  for  the  fine  portion. 

The  bitumen  content  of  these  mixtures  is  some- 
what lower  than  for  sheet  asphalt  and  must  be  very 
closely  watched  and  kept  within  much  closer  limits 
than  are  necessary  with  sheet  asphalt  mixtures.  One- 
half  per  cent,  above  or  below  normal  is  about  the 
permissible  variation.  Too  little  bitumen  will  make 
a  pavement  which  is  too  ojien  and  ])orous  and  too 
much  bitumen  will  render  the  pavement  very  liable 
to  shoving. 

Substantially  Same  as  Sheet  Asphalt 

The  general  methods  of  manufacturing  and  laying 
and  the  precautions  to  be  observed  are  substantially 
the  same  as  for  sheet  asphalt.  The  surface  of  pave- 
ments of  this  type  is  somewhat  rougher  than  sheet 
asphalt,  thence  they  can  be  laid  on  somewhat  steeper 
grades.  They  will  normally  carry  a  somewhat  heav- 
ier iron  tired  traffic  than  the  coarser  bituminous 
mixtures,  but  not  as  heavy  a  traffic  as  sheet  asphalt. 
Unless  laid  under  very  rigid  and  competent  inspec- 
tion, it  is  far  safer  to  use  sheet  asphalt. 

Bituminous  concrete  pavements,  as  previously 
noted,  have  a  mineral  aggregate  consisting  wholly  or 
largely  of  stone  of  varying  sizes  from  I3/2  inches  down. 
Some  of  them  are  made  of  run  of  the  crusher  stone 
and  some  of  them  (Bitulithic.  etc.)  are  made  of  care- 
fully graded  aggregates.  Where  the  aggregates  are 
graded  it  is  customary  to  separate  the  different  sized 
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particles  in  from  three  to  five  bins  and  weigh  out 
definite  amounts  from  each  hin  for  every  batch.  The 
normal  bitumen  content  is  lower  than  in  Topeka  mix- 
ture. An  excess  of  bitumen  will  affect  them  in  much 
the  same  way  as  a  Topeka,  but  to  a  smaller  extent. 
From  two  to  three  inches  of  the  surface  mixture  are 
usually  laid  directly  on  the  foundation.  It  is  yery 
difficult  to  completely  close  uj)  such  a  mixture  by  roll- 
ing. It  is  usually  therefore  given  a  squeegee  coat  of 
hot  bituminous  cement,  after  which  stone  chips  are 
spread  over  the  surface  and  rolled  in,  the  excess  being 
left  to  be  ground  away  by  traffic. 

National  Pavement 
Pulverized  Earth  Pavements  (National  Pavement) 
are  usually  laid  without  any  binder  coarse  and  from 
1 3^2  to  23/2  inches  in  thickness.  They  are  very  rich 
in  bitumen  (15  to  20  per  cent.)  but  are  extremely 
stable  and  so  malleable  th^t  at  a  temperature  of  60- 
75  degs.  F.,  a  piece  may  be  cut  out  of  them  and  ham- 
mered back  with  a  hammer  and  a  perfect  cold  weld 
obtained.  Their  stability  is  due  to  the  extreme  fine- 
ness and  absorbent  properties  of  the  mineral  aggre- 
.  gate  and  for  the  same  reason  it  is  impossible  to  wear 
away  the  surface  by  any  fracturing  or  grinding  of 
the  individual  particles  as  they  have  been  reduced  to 
practically  their  ultimate  state  of  fineness  before  in- 
corporating them  into  the  pavement.  In  many  re- 
spects they  resemble  the  old  French  rock  pavements, 
which  had  an  unequalled  record  for  long  life.  As 
compared  with  the  French  rock  pavements,  they  do 
not  become  polished  under  traffic  but  maintain 
throughout  a  very  wide  range  of  temperature,  a  con- 
sistency very  closely  approaching  that  of  sheet  lead, 
and  as  they  contain  from  one  and  one-half  times  to 
twice  as  much  bitumen,  they  are  more  waterproof  and 
wear  resisting.  The  clayey  material  of  which  they 
are  composed  has  a  much  greater  affinity  for  bitumen 
than  any  other  known  paving  material,  which  still 
further  adds  to  their  permanence.  With  the  excep- 
tions noted  under  the  discussion  of  plants,  their  manu- 
facture and  laying  arc  very  similar  to  sheet  asphalt. 
A  National  pavement  weighs  about  170  pounds  per 
square  yard  2  inches  thick,  as  compared  to  200  pounds 
per  square  yard  for  sheet  asphalt  of  the  same  thick- 
ness. Their  cost  is  somewhat  higher  than  sheet  as- 
phalt owing  to  the  large  amount  of  water  frequently 
contained  in  the  mineral  aggrgeate  and  the  high  per- 
centage of  bitumen  used  in  them.  They  are  capable 
of  carrying  the  heaviest  kind  of  traffic  and  when  pro- 
perly constructed  mark  less  in  summer  than  do  sheet 
asphalt  pavements  and  arc  much  less  susceptible  to 
shoving  and  displacement.  They  are  ecjually  suitable 
for  very  light  traffic.  The  bituminous  cement  used  in 
them  is  about  90  penetration  at  77  degs.  F.,  which  is 
much  softer  than  is  used  in  other  types  of  mixed 
pavements.  For  this  reason  they  do  not  become  hard 
and  crack  even  if  not  subjected  to  traffic  for  a  con- 
siderable length  of  time. 

Discussion 
The  discussion  on  Mr.  Smith's  paper  was  opened  by 
Mr.  Drinkwater,  who  declared  it  to  be  a  very  excel- 
lent and  conclusive  document  with  which  he  agreed  in 
almost  every  particular.  The  principal  point  brought 
out,  he  remarked,  was  the  consideration  of  the  type  of 
pavement  required  for  the  traffic  it  had  to  carry.  From 
his  experience  he  had  found  that  well-laid  sheet  as- 
phalt pavements  did  not  always  give  satisfaction  if 
there  was  not  sufficient  traffic  over  them  to  keep  them 
in  good  shape.    In  the  laying  of  asphalt  pavements,  if 


was  absolutely  necessary  to  have  good  technical  and 
jjractical  experience,  else  there  is  danger  of  a  big  waste 
of  money.  He  had  found  that  asphaltic  concrete  and 
sheet  asphalt  were  not  satisfactory  for  suburban  roads 
where  they  were  not  confined  on  each  side  by  con- 
crete curbs,  as  they  cracked  in  the  winter  and  were 
forced  (jpen  by  the  intermittent  action  of  thawing  and 
freezing,  sometimes  leaving  bad  cracks  which  could 
not  be  repaired  without  considerable  expense.  Stone 
filled  as|)halt  was  most  suitable  for  light  traffic  streets 
and  suburban  trafilic,  and  it  was  adapted  to  the  climatic 
conditions  in  Canada. 

With  regard  to  gravel,  Mr.  Smith  had  mentioned 
that  it  was  necessary  to  be  crushed,  but  the  speaker 
said  he  had  found  that  a  considerable  quantity  of 
asphalt  pavement  was  built  filled  with  gravel  of  a  fair- 
ly large  size.  Out  in  Oregon  they  were  building  about 
one  and  a  half  million  yards  of  pavement  of  this  type. 

The  speaker  questioned  Mr.  Smith  regarding  pul- 
verized earth  pavement,  which  Mr.  Smith  had  stated 
had  the  advantage  of  being  less  slipperly  than  sheet 
asphalt. 

Mr.  .Smith  replied  that  this  type  was  very  much 
softer  and  down  to  a  tem])erature  of  40  of  32  it  was  not 
as  hard  or  slippery  as  sheet  asphalt,  but  in  tempera- 
tures below  zero,  such  as  they  had  in  Canada,  it  would 
undoubtedly  lose  its  resiliency. 

Ontario's  Highway  Programme  Goes  Ahead 
in  Spite  of  High  Cost 

In  regard  to  Ontario's  gotxl  roads'  programme, 
Hon.  F.  (i.  Macdiarmid,  Provincial  Minister  of  Pub- 
lic Works  and  Highways,  stated  to  the  Contract  Re- 


Mr.    F. 


Macdiarmid,     Minister     of     Public 
Works    for    Ontario 


cord :  "The  legislature  at  its  last  session  approved  a 
vote  of  $5,000,0(30  in  aid  of  highway  improvement  in  the 
province  of  Ontario.  The  Department  of  Public  High- 
ways .during  the  present  season  is  carrying  on  imjx)rt- 
ant  development  work  on  many  sections  of  the  pro- 
vincial highway,  endeavoring  to  give  good  service  to 
the  public  on  this  highway  at  an  early  date.  Notwith- 
standing increased  cost  of  labor  and  material,  substan- 
tial progress  is  being  made  in  improving  the  highways 
throughout  the  jirovince. 
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New  Rail  Route  to  Western  Canada 

TRAVELLERS  between  Eastern  and  Western 
Canada  are  showing  their  appreciation  oi  the 
liigh  standard  of  railway  service  afforded  by 
"The  National,"  the  splendid  tra.h\  which  oper- 
ates between  Toronto  and  Winnipeg.  "The  National" 
uses  the  rails  of  the  Grand  Trunk  to  North  Bay,  the 
Teniiskaming  and  Northern  (Provincial  Government 
Line)  to  Cochrane,  and  the  Canadian  National  Rail- 
ways to  Winnipeg,  where  it  links  up  with  the  (jrand 
Trunk  Pacific  for  all  important  points  in  Western 
Canada.  A  pleasant  run  to  Toronto  by  the  Grand 
Trunk  and  "The  National"  is  ready  to  carry  you  west- 
ward. The  departure  of  "The  National"  from  Toronto 
is  at  9.15  p.  m.  on  Tuesdays,  Thursdays  and  Satur- 
days. North  Bay  is  reached  early  next  morning  and 
there  opens  up  for  your  admiration  all  the  lakeland 
beauties  of  the  territory  served  by  the  T.  &  N.  O.  line, 
while  the  rich  Cobalt  and  Porcupine  districts  may  be 
inspected.  These  are  followed  by  a  wonderfully  in- 
teresting trip  through  the  sparsely  populated  territory 
of  New  Ontario,  giving  the  traveller  an  opportunity 
of  insepcting  this  fertile  region,  including  the  famed 
"clay  belt"  where  tens  of  thousands  of  settlers  will 
make  their  homes  in  the  future.  The  area  of  New  On- 
tario is  330,000  square  miles,  fully  four  times  the  size  of 
Old  Ontario,  and  in  addition  to  great  expanses  of  good 
farming  land,  it  has  wonderful  resources  in  timber, 
minerals,  water  power,  fish  and  game. 

The  three  railways  have  combined  to  make  the 
through  passenger  service  over  this  new  route  the 
equal  of  that  offered  anywhere  on  the  continent.  The 
smooth,  straight  and  level  roadbed  embodies  all  tnat 
has  been  learned  in  three-quarters  of  a  century  ol  rail- 
road building.  The  greatest  travel  comfort  is  assur- 
ed. The  use  of  the  new  route  involves  no  extra  fare, 
as  compared  with  any  other  route  available,  between 
points  in  Eastern  and  Western  Canada. 


New  Shaft  Sinking  Record 

A  new  world's  record  for  shaft  sinking  was  made 
in  Decemljer,  1918,  at  the  Crown  Mines,  Johannes- 
burg, South  Africa.  The  shaft  is  circular,  having  a 
diameter  of  20  ft.  inside  the  walling.  During  December 
it  \yas  sunk  279  ft.  from  a  depth  of  655  to  934  ft.,  the 
average  speed  being  9  ft.  per  24  hours.  The  cost  of 
sinking,  exclusive  of  walling,  was  between  $62.40  and 
$67.40  per  foot  for  the  month.  The  previous  world's 
record  also  was  made  at  the  Crown  Mines,  where  252 
ft.  was  made  in  a  31-day  month  at  the  No.  14  circular 
shaft  of  the  mines ;  this  was  also  a  20-shaft. 


Russia  Seeking  to  Re-establish  Trade  Rela- 
tions with  America 

The  representative  in  America  of  the  Russian  Soc- 
ial Federal  Soviet  Republic  is  seeking  to  re-establish 
trade  relations  between  Russia  and  the  American 
Continent.  Nationalization  of  the  export  and  import 
trade  by  the  Russian  Government  places  the  entire 
foreign  trade  of  the  country  in  the  hands  of  the  Central 
Purchasing  Institutions  under  the  Department  of  Na- 
tional Economy  in  Moscow  and  of  its  representative?. 
in  foreign  countries.  The  Russian  Government  will 
require  the  importations  of  American  products  in  large 
quantities  and  is  preparing  to  export  large  stores  of 
raw  materials  which  are  ready  for  shipment.  The  gov- 
ernment is  prepared  to  pay  for  its  purchases  in  a  man- 


ner which  will  make  the  trade  independent  of  the  de- 
preciated value  of  the  rouble  and  is  ready  to  place 
$200,000,000  in  gold  in  banks  abroad  as  soon  as  trade 
relations  are  established. 


Big  Irrigation  Canal  in  British  Columbia 

The  British  Columbia  Government's  irrigation  pro- 
ject in  the  Osoyoos  district  on  land  recently  purchas- 
ed from  the  Southern  Okanagan  Land  Company  has 
been  announced.  Ten  miles  of  the  main  channel  will 
be  constructed  this  season  on  gravity  principle,  and 
water  will  be  sujjplied  from  Okanagan  river.  It  is 
estimated  300  or  400  men  will  be  employed  on  this 
work,  says  a  report  from  the  Commissioner  of  Immi- 
gration, Winnipeg. 


Trunk  Roads  in  Quebec 

The  following  trunk  lines  in  the  Province  of  Que- 
bec have  already  been  started,  or  are  to  be  built  in 
the  near  future:  St.  Therese  Highway,  90  miles;  Sher- 
brooke-Beauce  Highway,  90  miles;  Montreal-Lauren- 
tian  mountain  district  highway,  60  miles  ;  three  Rivers- 
Richmond  and  Sherbrooke,  90  miles ;  Fraserville-Ed- 
mundston,  N.B.,  highway,  76  mles ;  Montreal-Sher- 
brooke  highway,  100  miles;  Three  Rivers-Shawinigan 
Falls  and  Grand  Mere,  20  miles;  and  Levis-Fraserville 
highway,  123  miles. 


Montreal-Hull   Road 

.  The  Quebec  Government  have  a  full  programme 
of  road  work  for  this  summer.  A  main  highway  from 
Montreal  to  Hull,  connecting  the  provinces  of  Quebec 
and  Ontario,  is  to  be  started,  Mr.  E.  A.  Lessard, 
engineer  of  the  Quebec  highway  department,  being 
in  charge  of  the  work.  Mr.  Lessard  states  that  three 
different  highways  between  Montreal  and  the  Ontario 
border  will  be  started  and  pushed  with  all  possible 
speed.  Another  highway  to  be  commenced  this  sum- 
mer is  that  which  will  run  from  Quebec  City  to  Chi- 
coutimi,  along  the  river  front  for  a  considerable 
stretch,  then  through  the  Laurentian  Mountains. 


Exhibitors  at  Canadian  Good  Roads  Congress 

Firms  represented  by  exhibits  at  the  Congress 
were:  Imperial  Oil  Co.,  Canada  Cement  Co.,  The  Bar- 
rett Co. ;  Waterous  Engine  Works  Co.,  Ltd.,  and  Do- 
minion Road  Machinery  Co.,  Ltd.,  represented  by  J. 
H.  McCarty  and  Rene  Talbot ;  Trussed  Concrete  Steel 
Co.  and  Canadian  Fairbanks-Morse  Co.  There  was 
also  the  interesting  exhibit  of  the  Ontario  Highways 
Department,  showing  model  sections  of  the  various 
types  of  pavement.  The  Department  has  issued 
fi)lders  describing  this  exhibit. 


Want  Catalogs 

The  Builders'  and  Contractors'  Association  of  Es- 
sex County,  Ontario,  is  installing  in  its  exchange 
rooms  a  complete  filing  department  to  contain  cata- 
logs and  the  latest  literature  on  all  supplies,  machin- 
ery, etc.,  used  in  the  general  contracting  business. 
The  Association  invites  firms  to  mail  catalogs,  circu- 
lars or  other  information  to  18  Ferry  Street,  Windsor, 
Out. 


The     Regent     Engineering    Works     have    opened 
works  at  4  Bronsdon  Lane,  Montreal. 
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Bastigan  Bridge  to  be  Built  This  Year 

iltJii.  J.  A.  'J'fssicr,  Minister  of  lliji;hvvays  for  the 
province  of  Quebec,  has  made  a  definite  statement  that 
the  liridge  over  the  Bastigan  river  will  be  built  this 
year.  The  Bastigan  river  crossing  is  the  only  break 
in  the  continuity  of  the  Montreal-Quebec  highway. 
At  the  present  time  the  .sole  means  of  crossing  is  by  a 
single  hand-propelled  scow  which  can  take  only  two 
motor  cars  at  a  time,  each  trip  consuming  half  an  hour. 
When  traffic  is  heavy,  motors  are  subjected  to  lengthy 
delays,  while  when  ice  is  forming  or  breaking  uj),  traf- 
fic has  to  be  suspended  com])lctely. 

Montreal  Electrical  Contractors  Form 
Association 

The  electrical  contractors  of  Montreal  have  decid- 
ed to  form  an  association  to  deal  with  labor  and  other 
c|uestions.  At  a  preliminary  meeting,  a  committee  was 
a|)pointcd  to  report  on  the  l)asis  on  which  the  associa- 


E.   Gandiose   Brousseau,   president  of  the  Que- 
bec   Builders'    Exchange. 


tion  should  be  organized  and  to  draw  up  a  form  of 
agreement  with  the  employees.  It  was  .strongly  urged 
that  it  was  only  by  co-operative  effort  that  questions 
affecting  the  industry,  (such  as  the  carrying  out  of 
electrical  work  by  general  contractors  instead  of 
through  electrical  contractors)  could  be  effectively 
dealt  with. 


Earnings  of  P.  Lyall  &  Sons  Construction  Co. 

The  net  earnings  of  the  P.  Lyall  &  Sons  Construc- 
tion Co.  for  the  year  ended  March  31st  totalled  $1,314,- 
582,  a  decrease  of  $176,500.  After  payment  of  8  per 
cent,  on  the  common  stock,  the  sum  of  $114,236  is  car- 
ried forward.  Mr.  W.  Lyall,  the  president,  reports 
that  the  company  is  experimenting  with  a  view  to  de- 
veloping new  patent  devices,  and  that  the  prospects 
are  good  for  this  business.  Conditions  in  the  building 
industry  are  slowly  improving  arid  prospect.Sx  are  en- 
couraging. 

The  Canadian  Domestic  Engineering  Co.,  Ltd., 
have  removed  to  255  Rleury  Street,  Montreal. 


Mainly  Constructional 

Eatt  and  West— From  Coatt  to  Coast 


A  general  .strike  has  been  declared  in  Calgary  in  sym- 
pathy with  the  strikers  in  Winnipeg. 

■  Excavating  work  on  the  new  $2.')0.000  plant  of  the  Wni 
Neilson  Company,  Cladstonc  avenue,  T'ironlo.  has  already 
commenced. 

A  proposition  is  under  way  to  construct  a  highway  frorx 
Montreal  to  the  Laurcniian  Mountain  district,  a  distance  of 
some  00  miles. 

A  mass  meeting  of  union  men  at  Port  .Arthur,  On(., 
passed  a  resolution  pledging  their  moral  support  to  their 
brothers  in  Winnipeg. 

The  Ontario  Department  of  Highway.s  has  taken  over 
the  Hamilton-Brantford  and  tlie  (Juelph-Owen  Sound  roads 
as  provincial  highways. 

By-laws    authorizing    a    big    program    of    local    imj,i...> 
mcnts  were  passed  by   the  town   council   of   Arnprior,   Onl  . 
and  this  work  will  soon  be  commenced. 

lilgin  County,  Ont.,  spent  $96,90.5.19  last  year  on  road 
maintenance.  It  is  anticipated  that  the  work  planned  fur 
this  year  will  exceed  last  year's  figures. 

The  estimated  cost  of  construction  work  on  additions  to 
school  buildings  in  the  city  of  Toronto  during  the  present 
l)uilding  season  is  approximately  .$.')00,000. 

The  Pioneer  Soldiers'  settlement  Community  have  pur- 
chased some  7,000  acres  in  B.  C.  and  will  proceed  to  erect 
saw  mills,  residences  and  industrial  plants. 

The  Board  of  Education,  Campbellford,  Ont.,  has  asked 
the  council  of  that  town  to  issue  debentures  on  a  thirty-year 
basis  for  $09,000  for  erecting  a  new  high  school. 

"  Extensive  road  work  is  to  be  undertaken  in  the  district 
around  Kingston.  Out.,  this  year.  The  government  intend 
spending  $04,.'i00  in  road  building  and  purchase  of  addition- 
al machinery. 

The  town  of  Timmins,  Ont.,  will  shortly  introduce  a  by- 
law providing  for  the  organization  of  a  Housing  Commission 
The  proposed  comniission  will  consist  of  the  Mayor  and  two 
other  capable  citizens. 

Lincoln  County,  Ont.,  is  building  a  new  tar  macadam 
road  from  Beamsville  to  Smithville.  a  distance  of  about  eleven 
and  one-half  miles.  Construction  has  already  been  started  on 
(Jrifiin  street,  Smithsville. 

The  estimated  cost  of  repairing  the  Wabasso  dock  at 
Hamilton,  which  was  badly  damaged  by  storms  this  spring. 
is  $40,000.  The  Board  of  Parks  Commissioners  will  apply  to 
the  city  for  permission  to  issue  debentures  for  this  amount. 

The  Board  of  Railway  Commissioners  will  sit  in  Ottawa 
on  June  10th,  when  the  Peterboro  City  Council's  request  for 
a  grant  toward  the  cost  of  changing  the  crossing  grade  tor 
the  high  level  bridge  will  be  given  consideration. 

The  £oard  of  Trade  of  the  city  of  Brockville,  Ont.,  has 
passed  a  resolution  authorizing  the  purchase  of  twenty-four 
acres  of  land,  which  is  to  be  held  for  the  building  of  fac- 
tories. A  number  of  American  manufacturers  are  negotiat- 
ing with  the  city  for  the  establishment  of  new  industries. 

General  Traffic  Manager  C.  A.  Hayes,  of  the  Canadian 
National  Railways,  recently  had  a  conference  with  the  Board 
of  Trade  officials  of  the  city  of  Fredericton.  N.  B..  regarding 
the  building  of  a  new  union  station  in  Fredericton.  Mr. 
Haye.s  expressed  the  opinion  that  when  the  C.  N.  R.  estab- 
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lishcs  its  new  route  from  St.  John  to  Montreal,  via  Fredoric- 
l(in.  there  will  he  sufficient  traffic  to  warrant  the  huilding  of 
a   new   station. 

The  Hollinger  Consolidated  Gold  Mines  Ltd.,  Tininiins, 
(  )nt..  will  proceed  with  the  erection  of  a  nuniher  of  dwelling 
houses  for  the  accommodation  of  its  employees  in  the  town 
of  Timmins.  It  is  understood  these  houses  will  he  erected  at  a 
cost  of  about  .$2,300  each. 

Major  A.  M.  Jackson,  who  has  recently  returned  from 
overseas  to  the  work  of  engineer  and  road  superintendent 
for  the  county  of  Brant,  Ont.,  is  constructing  concrete  pave-' 
ment  on  several  of  the  streets  in  the  suburban  area  adjoin- 
ing the  city  of  Brantford. 

The  city  of  Montreal,  it  is  stated,  is  shortly  to  have  a  new 
and  very  large  sporting  and  theatrical  edifice.  The  site  select- 
ed is  on  the  northwest  corner  of  St.  Lawrence  Boulevard 
and  Sherbrooko  street.  It  is  estimated  the  cost  of  the  !and 
and  building  will  run  up  into  the  millions. 

Construction  work  will  be  commenced  this  year  on  five 
C.  P.  R.  lines  in  Saskatchewan:  a  line  from  Lanigan  to  Mel- 
fort,  a  line  east  from  Vidora,  a  line  south  from  Rosetown. 
a  branch  west  of  Milden  and  a  line  connecting  Archive  with 
Wymark   in   the  country   south  of  Swift   Current. 

Mr.  J  no.  McCalluni,  of  Brooke,  Ont.,  supervisor  of  Lamb- 
ton's  good  roads  system,  gave  an  interesting  talk  on  Coun- 
ty good  roads  system  at  a  recent  meeting  of  the  Chaml)er 
of  Commerce  at  Petrolia,  Ont.  Mr.  McCallum,  by  means  of  a 
county  map  thrown  on  a  screen  by  a  lantern,  gave  his  hear- 
ers' a  clear  idea  of  the  county's  plan  of  road  improvements. 

The  city  of  Regina.  Sask.,  propose  expending  $98,201 
on  civic  improvements  this  year.  This  amount  is  made  up 
of  the  following:  sidewalks,  $7,3S2.80;  sewer  extensions, 
$243.87;  sewage  disposal  works,  $4,f)07..')0;  sewer  house  con- 
nections, $3,800.00;  pavements,  $35,000.00;  spur  track  cross- 
ings, $10,480.58;  water  mains,  $7,080.35;  light  and  power, 
$40,000.00. 

The  Co-operative  Elevator  Company  of  Regina,  Sask.. 
are  negotiating  with  the  city  for  the  purchase  of  land  for 
the  erection  of  twenty  houses  in  the  western  part  of  the 
city,  for  their  employees.  The  completion  of  this  scheme 
depends  upon  the  consent  of  the  city  to  extend  water,  sewer 
and  lighting  facilities  to  this  property.  It  is  the  company's 
scheme  to   rent   these  houses  to   their  employees  at   cost. 

The  city  of  Montreal  has  offered  free  use  of  the  equip- 
ment of  the  roads  section  to  proprietors  of  lanes  throughout 
the  city  for  the  paving  of  these  lanes.  The  city's  pTan  is 
to  furnish  the  men,  material  and  machinery  for  this  work, 
doing  the  work  in  the  most  economical  and  satisTactory 
manner  and  charging  the  proprietors  with  the  cost  of  mater- 
ial and  labor  but  not  for  the  use  of  the  machinery.  The 
city  claims  this  is  the  only  way  these  lanes  can  be  kept  in  a 
clean  condition. 

Plans  for  the  erection  of  a  Peace  bridge  at  Niagara  Falls, 
in  commemoration  of  a  hundred  years  of  peace  between 
Canada  and  the  United  States,  have  been  held  up  by  the 
action  of  Governor  Smith  of  New  York,  in  vetoing  the  bills 
passed  in  the  New  York  State  legislature,  providing  for  the 
appointment,  by  the  Governor,  of  a  commission  of  three  to 
-  negotiate  with  the  governments  at  Washington  and  Ottawa 
in  relation  to  the  matter.  No  reasons  were  given,  unless  it 
is  because  of  the  uncertainty  in  Canada  as  to  where  the  Peace 
bridge  should  be  located. 

The  municipalities  of  Sherwood,  Pense  and  Moose  Jaw, 
Saskatchewan,  have  decided  upon  a  scheme  for  the  purpose 
of  determining  the  cost  of  road  maintenance.  Hon.  S.  J. 
Latta,  minister  of  highways,  recently  met  the  reeves,  council- 
men  and  secretary-treasurers  of  the  three  municipalities  and 
discussed    this   question    thoroughly    with    them    and    the   fol- 


lowing plan  was  adopted.  The  municipalities  agreed  to  fi- 
nance the  work  of  putting  the  road  between  Regina  and 
Moose  Jaw  in  good  shape.  The  provincial  highway  depart- 
ment will  look  after  the  maintenance  of  the  road  for  the 
balance  of  the  year,  keeping  the  strictest  watch  on  all  main- 
tenance costs.  Mr,  Latta  explained  how  important  it  was 
that  the  highways  department  should  be  able  to  find  out  just 
how  much  it  would  cost  to  keep  a  reasonably  long  stretch 
i.f  road  in  good  condition.  It  is  expected  that  this  cost  ex- 
periment will  be  of  great  value  in  the  campaign  for  better 
roads. 


Trade  Incorporations 

Toronto  Sewer  Pipe  Comp.Tny,  with  head  office  at  To- 
ronto, Ont.,  capital  $100,000. 

Canadian  Marble  Quarries,  Limited,  with  head  office  at 
Toronto,  Ont.,  capital  $2,000,000. 

Vancouver  Rolling  Mills  Company,  Ltdi,  witji  head 
office  in  Vancouver,  capital  $25,000. 

Canadian  Tank  &  Pump  Company,  Limited,  with  head 
office  at  Toronto,   Ont.,  capital  $50,000. 

The  King  Street  Building  Company,  Limited,  with  head 
office  at  St.  John,  N.  B.,  capital  $49,000. 

K.  S.  Stephenson  &  Company,  Limited,  with  head  office 
at  St.  John,  N.  B.,  capital  $18,000,  to  carry  on  business  ol  iron 
founders,  metal  works,  wood  workers,  etc. 

Merlo,  Merlo  &  Ray,  Limited,  with  head  office  at  Walker- 
villc,  Ont.,  capital  $40,000,  for  the  purpose  of  carrying  on 
the  business  of  contractors,  builders  and  engineers. 

."Kcme  Mechanical  Engineering  Boiler  Works  Company, 
Limited,  with  head  office  at  Quebec,  P.  Q.,  capital  $149,o0(), 
to  construct,  repair  and   install   machinery  of  every  kina. 

Dominion  Plaster  Board  Manufacturing  Company,  Limit- 
ed, with  head  office  at  Montreal,  capital  $49,000,  to  carry  on 
the  business  of  wall  board  in  plaster,  asbestos,  cement  or 
other  compounds. 


Personal 

Mr.  R.  S.  McLaughlin,  of  Oshawa,  has  l)een  appointed 
president  of  the  General  Motors  of  Canada,  Limited,  a  new 
company  with  an  authorized  capital  of  ten  millions. 

A  presentation  was  made  by  the  Toronto  waterworks 
distribution  men  to  W.  H.  Randall,  recent  superintendent  of 
waterworks  distribution,  on  the  occasion  of  his  leaving  the 
city's  services  to  take  charge  of  the  Canadian  end  of  the  Nep- 
tune Meter  Company,  which  is  establishing  a  plant  on  Duffer- 
in  street. 


Obituary 

Mr.  C.  O.  Graham,  prominent  Vancouver  contractor  and 
builder,  died  recently  in  that  city.  Deceased  has  been  a  resi- 
dent of  Vancouver  for  nearly  thirty  years. 

John  R.  Long,  well-known  Hamilton  contractor,  met  his 
death  recently  when  his  wagon  was  struck  by  a  street  car  at 
the  corner  of  Herkimer  and  Kent  streets,  and  he  was  thrown 
under  the  wheels  of  the  car. 

Mr.  Ernest  Marceau,  Montreal,  superintendent  engineer 
of  canals  in  the  province  of  Quebec,  died  on  May  23  aged  (Hi. 
had  been  in  ill-health  for  some  time.  Mr.  Marceau  enter- 
ed the  canals  service  after  graduating  in  1877,  and  held  the 
position  of  superintending  engineer  for  many  years.  He 
took  a  considerable  interest  in  the  Canadian  Society  of  Civil 
Engineers,  holding  several  offices,  including  that  of  president. 
In  1904  he  was  appointed  principal  of  the  Ecole  Polytech- 
nique,  Montreal.  Mr.  Marceau  was  a  member  of  La  Societe 
des  Ingenieurs  Civils  de  France. 


Contracts  Department 

News    of    Special    Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage    and 
Roadways 

Aylmer,  Ont. 

Town  Council  plans  laying  walks  on 
Myrtle  an<l  Maple  Sts.  Engineer,  W.  E. 
Stewart. 

Aylmer,  Que. 

Work  will  start  shortly  for  street  im- 
l)rovenients  for  Town  Council.  Mayor, 
H.  Therien. 

Brantford,  Ont. 

Tenders  rcceive<l  by  chairman.  Aid. 
Henry  Simpson,  until  noon  June  7tli, 
for  various  paving  for  City  Council. 
Engineer,   T.    Harry   Jones. 

Comber,  Ont. 

Township  Council  plans  dramage 
work.  Engineer,  J.  J.  Newman,  Davis 
Blk.,  Windsor. 

Township  Council  plans  tile  dramage, 
$00,000.    Clerk,    S.   T.   Anderson. 

Coteau  Landing,  Que. 

Flans  and  specitications  are  with  sec- 
treas.,  Geo.  N.  Vernier,  who  is  receiv- 
ing tenders  until  June  16th,  for  con- 
struction of  cement  sidewalks  for  Mun- 
icipal   Council. 

Dundas,   Ont. 

Tenders  received  by  Chairman,  A.  W. 
Dreseke,  until  June  2:ird,  for  construc- 
tion of  sewers,  $S0,000.  Engineer,  C.  K. 
Murdock. 

Embro,  Ont. 

Tenders    leceived    by    township    cler.<, 
Allan    Murray,   until   June   9th,   for   5,801 
lin.    ft.    of    tile    with    catch    basins    and 
concrete    wall   all   complete. 
Hamilton,  Ont. 

City  Council  plans  construction  of  as- 
phalt pavement,  $3.5,000.  Engineer,  E.  R. 
Gray. 

Hawkesbury,  Ont. 

By-law  will  be  voted  on  June  15th,  for 
.f75,O00  for  asphalt  concrete  pavements. 
Engineer,  V.  E.  A.  Belanger. 

Kincardine,   Ont. 

Town  Council  plans  construction  ot 
water  mains.  Secretary,  K.   Ross. 

Pembroke,  Ont. 

Work  has  started  for  sewers,  $9,000. 
for  Town  Council.  Acting  clerk  and 
engineer,  W.  A.  Moore. 

Plans  are  in  progress  for  macada  n 
paving,  $:{6,000,   for  Town   Council. 

St.  Catharines,  Ont. 

Plans  are  in  progress  for  sewage  dis- 
posal plant  and  sanitary  sewers,  for  City 
Council.   P-ngineer,   W.   P.  Near. 

Ste.  Cecile,  Que. 

Tenders  will  be  called  son  for  con- 
struction of  road  for  Municipal  Council. 
Engineer.  M.  Henry,  Roads  Dept.,  Par- 
liament   Bldg.,   Quebec. 

St.  Valier,  Que. 

County  Council  plans  construction  of 
road  from  here  to  St.  Caniille,  68  miles. 
Sec.-treas.,  Antoinc  Gagnon,  St.  Raph- 
ael. 


San-dwich,   Ont. 

I'lans  are  in  progress  for  paving 
Centre  St.,  .$45,000,  for  Town  Council. 
Engineer,  McCall  &  Fletcher,  Gas 
Bldg.,   Windsor. 

Wingham,  Ont. 

Town  Council  ])lans  extensions  to 
sewers.    Clerk,  John   ]'".  Groves. 

Drainage  system — Township  Council 
has  awarded  contract  to  Wm.  McMich- 
ael  &  Jos.  Greenway,   Bluevale,  P.  O. 

CONTRACTS    AWARDED 

Laprairie,   Que. 

Koad — Town  Council  has  awarded  con- 
tract to  The  Canadian  Highway  Engin- 
eering &  Construction  Co.,  13  Place 
Guay,    Montreal. 

Ottawa,  Ont. 

i'avemcnt,  $:i2,000— City  Council  has 
awarded  contract  to  O'Leary  Bros., 
BaiK|ue    Nationale    Bldg.,    Rideau    St. 

Asphalt  pavement,  $,iO,000 — City  Coun- 
cil has  awarded  contract  to  Ottawa  Con- 
struction   Co.,   Central    Chambers. 

Quebec,  Que. 

Paving,  $i;!5,000— City  Council  has 
awarded  contract  to  Quebec  Paving  & 
Construction  Co.,  16 — 2nd  Ave.,  Limoi- 
lou. 

St.   Constant,  Que. 

Bituminous  macadam  road,  $:!5,000. 
for  Municipal  Council:  General  con- 
tractor. The  Canadian  Highway  Engin- 
eering &  Construction  Co.,  1.3  Place 
(luay,  Montreal,  is  in  the  market  for 
asphalt. 

Sarnia,  Ont. 

Sewers,  $9,000,  and  vitrified  tile  sewer — 
City  Council  has  awarded  contract  to 
Webster  Construction  Co.,  York  and 
Adelaids  Sts.,  London.  Address,  care 
of    City    Engineer,    Sarnia. 

Shawinigan  Falls,  Que. 

Pavement — Municipal  Council  has 
awarded  contract  to  Bellefeuille  &  Tre- 
panier.  Three   Rivers. 

Welland,  Ont. 

Sidewalks.  $10,000,— City  Council  has 
awarded  contract  to  Sonierville  &  Dill- 
worth,   12   Main   St.   E. 


Railroads,  Bridges  and  Wharves 

Arkona,  Ont. 

Town  Council  plans  bridge  repairs 
and  drainage  improvements.  Clerk,  R. 
R.  Crawford. 

Deschaillous,  Que. 

Repairs  to  bridge,  $15,000.  for  Munici- 
pality: General  contractor,  Jos.  Gosselin, 
S5   Dalhousie   St.,  Quebec. 

Fergus,  Ont. 

Concrete  bridges  for  Wellington  Coun- 
ty Council:  General  contractor  for  Cor- 
macks  bridge,  C.  J.  Callaghan,  Arthur; 
Parker  bridge,  Phil  McGowuey,  Arthur: 
McNabb  bridge,  John  Langdon  and  A. 
Simmons,   Drayton. 


Ottawa,   Ont. 

$1, 10,000  bridge  for  City  Council:  Gen- 
eral contractor,  McDougall  Bros.,  320 
Besserer  St. 

Repairs  to  iron  bridge,  $15,000,  for 
Municipal  Council:  General  contractor, 
Jos.  Gosselin,  S5  Dalhousie  .St.,  Quebec. 

Wentworth  County,  Ont. 

Tenders  received  by  R.  C.  Desrochers, 
secretary  of  Department  of  Public 
Works,  (Ottawa,  until  noon,  June  20th, 
for    reconstruction    of   200    feet    of   pier. 

CONTRACTS    AWARDED 
Arthur,  Ont. 

Steel  and  concrete  bridge,  $6,500,  for 
Township  Council:  Steel,  $5,i>00.  Stand- 
ard Steel  Construction  Co.,  Port  Rob- 
inson; concrete,  Emerson  Simmons, 
care  of  Township  Clerk. 

Bright,    Ont. 

I'laiidford  Township  Council  ha> 
awarded  contract  for  bridge  over  Hor'- 
ner"s  Creek  and  concrete  culvert  on  the 
4th  Concession  to  The  Stratford  Bridge 
&   Iron   Works    Co.   Ltd.,   Stratford. 

Drumbo,  Ont. 

Blenheim  Township  Council  has 
awarded  the  contract  for  concrete  arch 
bridge,  $4,200,  to  Andrew  Bain  &  Co., 
Embro.  Engineer,  Roger  M.  Lee,  Brant- 
ford. 

Blenheim  Township  Council  has 
awarded  contracts  for  abutments  for 
bridge  to  A.  L.  Oatman,  Tillsonburg. 
and  the  steel  superstructure  and  floor,  to 
Stratford  Bridge  &  Iron  Works  Co. 
I-t(l.,   Stratford. 

Owen  Sound,  Ont. 

The  Grey  Good  Roads  Commission 
has  awarded  the  contract  for  new  steel 
bridge,  concrete  floor,  repairs  to  abut- 
ments and  removal  of  old  structure,  to 
the  Stratford  Bridge  &  Iron  Works  Co. 
Ltd.,   Stratford. 

St.  Germain,  Que. 

Concrete  bridge,  $4,000,  for  Municipal 
Council:  General  contractor,  Ignace  Bi- 
lodeau,   144  Ave.    Renaud,   Quebec. 

St.  John.  N.B. 

Reconstruction  of  wharf,  $28,500,  for 
City  Council:  General  contractor.  En- 
gineers  &   Contractors   Ltd.,   102    Prince 

William  St. 

Sarnia,  Ont. 

Two  bridges  for  County  Council: 
Concrete  superstructure,  A.  J.  Kirkpat- 
rick,  Petrolea;  steel  superstructure. 
Standard  Steel  Construction  Co.,  Port 
Robinson. 


Public  Buildings,  Churches 
and  Schools 

Brampton,  Ont. 

Plans  are  prepared  for  $.15,000  club 
house  for  Peel  Veterans.  Brampton 
Branch   G.\V.V..\.    President   Dr.  Sharpe. 

Campbellton,  N.  B. 

Plans  and  specifications  arc  with  archi- 
tect, F.  Neil   Brodie,  42  Princess  St.,  St. 
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^K  .  i     w^     uTA*ufHt»  iM*  sible  for  adjustment  and  repair.     The  runner  will  be 

^V      ^T'     '^  M  ■•#%  ^%m     I  m^\  W  approximately  10  ft.  in  diameter.    The  ca.sing  will  have 

^B      M/^T^llT^I      I      l%iP^^^\1*^l  an  inlet  diameter  of  about  10  ft.  and  will  discharge  up- 
HF      ■■     JIIlIVI^^^    iV^m^lJI    II     proximately  1,800  cu.  ft.  of  water  per  second. 

^£nOinCCrinO    Review  Apparent  increase  in  Business  in  U.S. 

RECENT  reports  from  all  sections  of  the  United 
States  indicate  that,  after  a  protracted  period 
_.    _,, . of  hesitancy  on  the  part  of  consumers  of  con- 

,  ^ .  ^,         .     .  „      . ,  struction  materials,     business    is  now  steadily 

^^}^.,.:^"\^r^^-n    n""'"'^,'  ^/  '■  increasing.     Building  permits  throughout  the   United 

Hr^n  o^rTp       t.  ?m    h'    s^'T  w  Ttoron-TO  ^^^^^^  ^^'^  6  per  cent'  of  normal  in^November,  1918; 

HEAD   OFFICE    -    347  Adelaide  Street   West,  TORONTO  i^v  i.     ■      r^  u  -^n  ..     •       t 

^  ,     ,  .  10   per  cent,   m   December;  20  per   cent,    m  January, 

Telephone   A.   2700  inin      10  ..     ■       u   u  a    c-  ,.      ■ 

1 1919;  -40  per  cent,   m   rebruary,  and  03  per  cent,    m 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  March.     This   partial   resumption   of   the   construction 

WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  business   has   not   been   accomplished   by   a   decline   in 

VANCOUVER     -     Tel.   Seymour   20i:i    -    Winch    Building  the  prices  of- construction  materials,    lietween  October, 

NEW  YORK  -  Tel.  ;ii08  Beekman  -  1123  Tribune  Building  1913,  and  March,  1919,  there  was  a  very  slight  decrease 

CHICAGO  -  Tel.  Harrison  5351    -    1413  Gt.  Northern  Bldi,'.  in    the   prices   of   some   commodities.       Since      March, 

LONDON,  ENG.    -------    16  Regent  Street  S.W.  prices   in   many   lines   have  advanced.    The   composite 

SUBSCRIPTION  RATES  index  figure  on  313  commodities  given  by   Dun's  Re- 
Canada  and   Great  Britain,  $2.00.     U.  S.  and   Foreign,  $3.00.  view   was   about   207   for   October"^  1,    1918;   about    197 
Single  copies  10  cents  ^°^  March,  1919;  about  200  for  April  1.  and  about  203 

for   May    1.    The   advances   in    prices   of  construction 

as  se''cond"das'i  nfa..''.  ^°^"""'^'"  '^"'"''  '"'  ^''""''=''  '"  transmission  ^.^terials  have  in  somc  instances  exceeded  this  aver- 

Entcred  as  second  class  matter  Ttiiy  isth,  1914,  at  the  Postoffice  at  age,  owing  to  the  fact  that  the  Composite  advance  in 

rnffaio,  N.V.,  under  the  Act  of  Congress  of  March  3,  1879.  ^^^  p^j^^^  ^^  construction  materials '  was  Only  84  per 

TT'.                                   t  _.  ..   .«.«                               tj^m  cent,  in  November,  1918,  as  compared  with  an  average 
Vol.33                                 June  II,  1919                                   No  24  ..u  •  r      11  j  *■  r    1 1  ' 
— — -^ advance  m  the  prices  of  all   commodities  of   Hj  per 

Principal  Contents  P„e  ""^   "^^  ^^^^  ^"^*'- 

Editorial 539  ^ 

Machinery  and  Dryer  for  Large  Tile 540  C.P.R.    Building    Large    LoCOmOtivCS 

Drainage  System  for  Moore  Park,  Toronto 541 

Extension  to  Paper  Mill 546  ^TT^EN  of  the  largest  locomotives  ever  built  for  use 

Road  Machinery  to  Offset  High  Labor  Cost 547  I       on    Canadian    railways    have    been    under    con- 
Treatment  of  Gravel  Roads  with  Refined  Tar 550         -■-      struction  for  some  time  at  the  C.P.R.   Angus 

Concrete  Roads,  Bridges  and  Culverts 552  shops  in  Montreal,  and  one  of  these.  No.  .i302. 

Good  Roads  and  Agriculture 554  was  inspected  the  other  day  by  I^resident  E.  W.  Beat- 
Steam  Hammers            556  ^Y  'i"^  Vice-President  Grant  Hall.     These  locomotives 

Mainly  Constructional   ...............!!..!.. !     559  are  of  the  heavyMikado  type,  and  are  intended  for 

freight   service,   being   classified   and   built   under   the 
direct   supervision    of     Mr.   W.   H.   Winterrowd,    the 

Two  Turbines  for  Ontario  Hydro-Electric  ^"h^'^f  mechanical  engineer. 

Development  Will  be  World's  Largest  T-*:^  ""'"^'^^-m  rnJ^K^"^'^  ''"''•  ^"'"^f'  '"  '""'f'"'" 

^  condition   is   nOOLOO  lbs.,   the   engine   alone   weighing 

THE  largest  capacity  hydraulic  turbines  in  exis-  323.000   lbs.    The    diameter   of   the   driving   wheels   is 

fence    will    be    the     two    being    built    by    the  53  inches.    The  cylinders  are  25>4  inches  in  diameter 

Wellman-Seaver-Morgan   Company,  Cleveland,  by  32-inch  stroke,  which  with  200-lbs.  boiler  pressure, 

Ohio,  for  the  new  Chippawa    development  of  makes  these  locomotives  capable  of  exerting  a  maxi- 

the    Hydro-electric    Power    Commission    of    Ontario  mum    tractive   elifort   of   36.000   lbs.    The   diameter   of 

They  will  have  a  capacity  of  52,500  h.p.  each,  when  the  boiler  is  80  inches  at  the  front  end  and  90  inches 

operating  at  187>^  r.  p.  m.,  under  normal  head  of  305  at  the  back  end.    The  fire  box  is  84  inches  wide,  and 

feet.  120  inches  long,  and  the  grates  are  moved  by  steam 

The  turbines  will  be  of  the  single-runner  vertical  grate  shakers, 
type,  discharging  downward  into  a  single  draft  tube.  The  cab  is  of  the  vestibule  type,  which  is  the  C.P.R. 

The   turbine   casings   will   be   of   cast    steel,   of   spiral  standard,  and  every  efTort  has  been  made  to  make  the 

form.    The  gates  will  be  of  the  balanced  wicket  type,  accommodations  for  the  enginemen  as  comfortable  as 

operated  through  suitable  mechanism  by  a  governor  possible.    One  side  of  the  cab  is  fitted  with  a  clothes 

located  on  the  generator  floor.  locker,  14  inches  by  20  inches  wide,  in  which  clothes 

The  throat  of  the  spiral  casing  leading  to  the  run-  can  be  hung  and  lunch  pails  carried.  The  tender  has 
ner  will  be  spanned  by  a  speed  ring  having  ribs  or  a  capacity  for  12  tons  of  coal  and  8,000  Imperial  gal- 
vanes  properly  designed  to  direct  the  water  to  the  lur-  Ions  of  water. 

bine  gates.     The  weight  of  the  rotating  turbine  parts  

and  the  hydraulic  thrust  on  top  of  the  runner  will  be 

carried  by  a  thrust  bearing  located  on  top  of  the  gen-  The  Montreal  Building  Trades  Labor  Council  have 

erator.  protested  against  the  scale  of  fair  wages  adopted  by 

All  of  the  gate  mechanism,  except  the  gates  them-  the  civic  Admini.strative  Commission  as  being  below, 

selves,  will  be  outside  of  the  water  passages  and  acccs-  in  many  instances,  that  paid  by  contractors  in  the  city. 
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Machinery  and   Dryer  for 
Large  Tile 


By  L.  Haigh* 


IN  the  manufacture  of  large  tile,  we  must  take  in- 
to consideration  the  fact  that  the  manufacture  is 
quite  different  from  that  of  small  tile.    For  small 
tile,  a  soak  pit  is  located  at  the  clay  bank  to  pre- 
pare the  clay.    The  clay  is  transferred  from  the  soak 
pit  and  is  put  through  a  pair  of  rolls  or  crusher  placed 
directly  over  an  auger  machine. 

In  making  large  tile,  we  find  two  processes  largely 
used.  In  the  first  process,  where  the  press  is  used  in 
combination  with  an  auger  machine  lor  smaller  tile, 
the  clay  is  put  through  the  dry  pans  (the  size  of  the 
pans  being  determined  by  the  capacity  of  plant  re- 
quired) .  After  leaving  the  dry  pan,  the  clay  is  ele- 
vated and  is  passed  over  piano  wire  screens.  The 
screens  mostly  used  are  30  in.  x  72  in.  in  size  with 
openings  between  the  wires  of  3/32  in.  The  clay  pass- 
ing through  the  screen  goes  into  a  bin  placed  directly 
over  the  pug  mill,  while  the  large  particles,  better 
known  as  tailings,  go  back  to  the  pan  for  regrinding. 
From  the  pug  mill  (which,  of  course,  is  the  machine 
for  getting  proper  plasticity  of  the  material),  the  clay 
is  elevated  by  a  wet  clay  elevator  to  the  press  feeder 
and  thence  into  the  steam  press. 

Wet  Pan  Process  Gives  Better  Results 

The  second  process  is  where  the  press  is  used  for 
large  tile,  but  not  in  combination  with  an  auger  ma- 
chine for  small  tile.  The  method  of  preparing  the  clay, 
which  is  gaining  in  popularity,  is  the  wet  pan  process. 
As  in  the  former  case,  the  clay  goes  through  the  dry 
pans  and  screens,  and  then  is  put  into  a  wet  pan  in- 
stead of  a  pug  mill.  Here  the  proper  plasticity  of  the 
material  is  obtained.  Then  the  clay  is  elevated  by  a 
wet  clay  elevator  into  the  press  feeder  and  thence  into 
the  steam  press.  It  has  been  found  that  the  wet  pan 
process  gives  better  and  more  thorough  mixing  than 
the  pug  mill  process  and  has  been  largely  adopted  by 
the  sewer  pipe  manufacturers,  but  both  of  these  pro- 
cesses have  proved  very  satisfactory. 

Leaving  the  press,  the  tile  are  generally  cut  on 
a  bow  cutter.  In  most  cases  the  smallest  tile  made 
by  press  method  are  10  in.  dimeter.  Tile  up  to  8  in. 
are  generally  made  on  an  auger  machine,  placed  on 
dryer  cars  and  transferred  to  a  waste  heat  or  steam 
dryer.  This  system  is  possible,  because,  they  are  cut 
in  single  lengths,  approximately  13  in.  long,  and  do 
not  have  to  be  turned  in  drying.  In  the  case  of  large 
tile,  it  has  been  found  that  the  large  slatted  floor  dry- 
er, using  exhaust  steam  from  the  press  in  day  time 
and  live  steam  at  night,  is  by  far  the  best  method 
for  drying,  as  the  large  tile  are  handled  similarly  ♦o 
sewer  pipes,  each  tile  being  placed  on  a  pallet  after 
leaving  press,  and  handled  by  trucks  designed  for  that 
purpose  to  take  them  to  the  dryer.  These  tile,  as  a 
rule,  have  to  be  turned  in  the  dryer  to  insure  satisfac- 
tory drying. 

Dryer  Building 

A  suitable  dryer  building  for  a  plant  running  150 
tons  capacity  per  day  would  be  80  to  100  feet  wide, 
280  to  300  feet  long,  and  three  floors  in  height.  These 
floors  are  slatted  floors,  with  steam  pipes  underneath 
the  first  floor  and  sometimes  steam  pipes  are  also  plac- 

•0(    American    Clay    Machinery    Co.,    before    Canadian    National    Clay 
Products  Association. 


ed  under  second  floor.  The  tile  on  the  third  floor  arc 
dried  by  the  heat  rising  from  the  floors  beneath.  The 
smaller  size  tile,  10  in.  and  12  in.,  are  generally  handl- 
ed without  pallets  and  are  loaded  on  i)latform  trucks 
to  be  taken  to  the  dryer.  The  14  in.,  16  in.,  and  18  in. 
tile  are  mostly  handled  on  pallets,  then  placed  on 
platform  trucks  to  be  taken  to  the  dryer.  The  20, 
22,  and  24  in.  sizes  always  require  pallets  and  arc 
taken  from  the  press  one  at  a  time  and  are  conveyed 
to  the  dryer  with  a  proilg  truck  or  side  lift  truck.  The 
arrangement  of  tile  in  the  dryer  is  generally  as  fol- 
lows: The  smaller  tile,  10  and  12  in.,  are  placed  on 
the  lower  floor,  14  in.  to  18  in.  on  the  second  floor, 
and  the  largest  size  tile  on  the  third  or  upper  floor. 

The  10  and  12  in.  tile,  after  being  dried,  are  placed 
on  platform  trucks  or  wheelbarrows  and  taken  direct 
to  the  kiln  for  setting.  The  larger  sizes  are  i)laced  one 
at  a  time  on  spring  saddle  trucks  to  be  delivered  to 
the  kiln. 

Setting  Tiles  in  Kiln 

The  setting  of  these  tiles  in  the  kilns  is  a  matter 
of  great  importance  and  the  most  practical  method  is 
to  place  the  small  tile  at  the  bottom  and  the  large 
tile  in  the  centre  and  as  near  the  centre  of  the  kiln  a-; 
is  possible. 

If  bee-hive  kilns  are  used,  the  tile  are  set  as  men- 
tioned and  when  larger  tile  are  set,  it  is  of  great  ad- 
vantage to  place  smaller  tile  inside  of  the  large  ones. 
This  saves  considerable  space  as  well  as  making  a 
safe  setting  throughout  the  whole  kiln.  The  same  set- 
ting holds  good  when  set  in  a  continuous  kiln,  the 
small  tile  being  set  two  high  in  the  bottom  and  the 
larger  tile  on  top  of  these  smaller  ones,  and  then 
smaller  tile  are  placed  in  the  larger  one,  the  whole 
being  set  up  to  the  crown  of  the  kiln.  The  writer,  as 
might  naturally  be  expected,  prefers  the  continuous 
setting  and  burning  on  account  of  the  saving  in  fuel 
and  the  saving  in  burning  labor  which  is  obtained  bv 
the  continuous  system.  Better  results  are  also  obtain- 
ed by  the  continuous  method  of  burning,  as  the  bot- 
tom tile  are  burned  equally  as  well  as  those  placed 
on  the  top,  which  is  nearly  impossible  in  the  round 
down-draft  or  bee-hive  kiln.  The  up-draft  kiln  is  not 
satisfactory  for  the  burning  of  large  tile. 


Over   Two   Millions    Increase    in   Toronto 
Permits  for  This  Year 

The  returns  of  the  City  .Architect's  Department, 
Toronto,  for  the  month  of  May,  1919,  show  an  increase 
in  the  value  of  the  buildings  erected  for  the  year  io 
date,  over  the  same  period  of  last  year,  of  $2,248,999. 
There  were  311  more  ])ermits  issued  during  the  monih 
of  May  this  year  than  last  year,  and  the  total  value 
for  the  month  is  $1,45.^.734,  Ijeing  an  increase  over  the 
month  of  May,  1919,  of  $578,226.'  The  total  figures  are 
as  follows : 

1919  1918 

Permits  issued 939  61S 

Erections    , 1,146  ~.')T 

Value $1.4.55,734  $877,508 

V'alue  of  business  for  year  to  date  ....   4.98.'!.950  2,734.951 


A  deputation  of  the  citizens  ol'  \\  eslmount,  P-Q.. 
have  asked  the  Council  to  still  further  modify  the  build- 
ing by-laws  (which  have  been  revised)  in  the  direction 
of  allowing  apartment  houses  in  districts  clo.sed  to  that 
class  of  building.  The  amended  code  makes  concession 
in  this  direction,  but  tljey  are  not  wide  enough  in  the 
view  of  the  deputation. 
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Drainage   System  for   Moore   Park,  Toronto 

About  2500  ft.  of  4  ft.  3  in.  and  3  ft.  9  in.  Two-ring   Brick  Sewer,  all 
but  505  ft.  of  which  was  Laid  in  Tunnel — Detailed  Costs  of  Operations 

— By  W.  G.  Cameron*  and  R.  W.  Dickiet    


WHEN  the  Moore  Park  drainage  system  in  the 
city  of  Toronto  was  designed,  provision  was 
made  for  a  storm-water  outlet,  the  route  of 
which  was  to  be  along  Summerhill  Avenue 
and  Glen  Road  to  the  Rosedale  Ravine.  Construction 
of  this  outlet  was  commenced  in  November,  1917,  and 
completed  in  February  of  the  present  year.  The  dis- 
trict in  Moore  Park,  for  which  this  outlet  was  provid- 
ed, comprised  an  area  of  233.5  acres,  divided  into  two 
sections,  the  western  and  the  eastern.  The  route  of 
the  sewer  which  served  the  former  of  these  sections  is 
along  Summerhill  Avenue,  from  Sighthill  Avenue  to 
Glen  Road,  while  the  route  of  the  sewer  serving  the 
latter  is  down  Glen  Road  North.  These  two  branches 
meet  in  a  chamber  at  Glen  Road  and  Summerhill  Ave- 
nue, and  thence  flow  together  through  a  larger  sewer 
on  Glen  Road,  to  the  Rosedale  Ravine. 

When  the  greatest  precipitation  in  a  given  time  and 
also  the  maximum  run-oiT  had  been  calculated,  the 
sizes  of  the  sewers  were  determined.  For  the  western 
portion,  it  was  decided  that  a  sewer  3  ft.  9j^  in.  x  4  ft. 
3  in.  would  be  required;  for  the  eastern  portion  a  24 
in.  pipe,  and  for  the  part  down  Glen  Road  from  the 
point  of  junction  of  these  two,  a  sewer  4  ft.  3  in.  x  4  ft. 
9  in.  in  size. 

This  work  was  let  in  two  contracts,  the  first  com- 
prising that  portion  from  Summerhill  Avenue  down 
Glen  Road  to  the  ravine,  and  the  second  the  two  sec- 
tions leading  east  and  west  to  connect  with  the  outlets 
from  Moore  Park.  In  determining  the  best  design, 
consideration  had  to  be  taken  of  the  fact  that  most  of 
the  work  would  have  to  be  done  in  tunnel  and  that 
accordingly,  head  room  for  the  miners  and  other  work- 
iiien  would  have  to  be  provided. 

Contract  No.  1 

A  complete  description  of  the  first  contract  appear- 
ed in  the  Contract  Record  of  March  5,  1919.  The  de- 
sign for  this  contract,  that  down  Glen  Road,  from 
Summerhill  Avenue  to  the  ravine,  was  arrived  at  after 
comparison  of  three  designs,  a  circular  shape,  an  egg 
shape  and  a  special  shape  (that  finally  adopted), 
shown  in  figure  2. 

The  special  shape,  as  adopted,  was  constructed  of 
concrete  of  the  usual  1 :3  :5  composition  and  was  4  ft 
3  in.  X  4  ft.  9  in.  in  size.  This  was  the  first  sewer  of 
this  design  to  be  built  in  Toronto.  It  was  found  easy 
to  construct,  and  it  has  great  strength  to  resist  outside 
pressure  on  account  of  the  fact  that  its  sides  are  all 
curves. 

This  first  contract  was  all  accomplished  in  tunnel. 
It  called  for  2512.5  lin.  feet  of  special  shape  concrete 
sewer,  a  ramp  12  ft.  6  in.  high,  eight  manholes  and  a 
bell  mouth,  which  was  designed  to  accommodate  the 
eastern  and  western  sections  of  the  next  contract  at 
Summerhill  Avenue.  From  Rosedale  Ravine  to  Rox- 
borough  Drive,  a  distance  of  1700  feet,  the  ground  is 
a  soft,  dry  blue  clay,  not  too  dry,  however,  for  easy 
..excavation.     A  10-foot  shift  was  easily  accomplished 

*Engineer    of    Construction    and    Maintenance,    Sewer    Section,    Depart- 
ment  of   Works,   Toronto. 

t^esident   engineer,    Godson   Contracting   Co. 


in  this,  but  the  progress  depended,  to  a  great  extent, 
on  the  progress  in  concreting  which  was,  unfortunate- 
ly retarded  by  the  rigorous  weather  of  the  winter  of 
1917-18. 

Above  the  ramp,  the  tunnel  traversed  a  stratum  of 
ground  of  a  different  nature.  It  was  a  very  hard,  dry 
.■fandy  clay,  through  which  it  was  impossible  to  make 
a.s  rapid  progress  as  had  been  made  through  the  blue 
clay.  Between  this  and  the  end  of  the  contract,  the 
tunnel  passed  through  ground  of  a  light,  sandy  nature, 
where  a  considerable  amount  of  sheeting  was  found  to 
be  necessary.  Through  these  two  last  sections,  a  pro- 
gress of  about  8  feet  per  day  was  attained. 
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Fig.    1. — Moore    Park    Dictrict,    showing    location    of    sewers    for    storm 
water  flow. 

The  concrete  was  all  composed  of  one-inch  stone, 
screened  from  gravel,  and  on  the  invert  was  worked 
to  a  smooth  finish.  In  places  where  there  was  a  very 
steep  grade,  a  2-in.  facing  mixture  was" provided,  com- 
posed of  two  parts  of  J^-in.  granite  to  one  part- of  ce- 
ment. All  slab's  and  beams  at  manholes  and  chamber 
were  composed  of  Class  A,  or  1 :2:4  mix.  The  concrete 
was  mixed  by  a  Wettlaufifer  mixer  operated  by  a  gaso- 
line engine. 

Shafts  about  25  feet  deep  and  8  ft.  x  10  ft.  in  area, 
sheeted  from  top  to  bottom  were  sunk  300  ft.  apart  for 
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Pig,    2 — A    new   cross-section   was   developed   for    Glen    Road   sewer. 

the  manholes  and  for  the  handling  of  material.  An  "A" 
frame  was  erected  over  each  shaft,  and  two  shafts 
were  operated  by  one  hoisting  engine  in  tandem  style. 

Contract  No.  2. — Eastern  Portion 

In  the  eastern  portion  of  the  second  contract,  as 
has  been  mentioned  above,  a  24-in.  pipe  was  the  type 
of  sewer  decided  upon.  However,  a  sufficient  grade 
could  not  be  provided  for  this  size  throughout  the  en- 
tire course  of  this  portion  of  the  work.  Accordingly  it 
was  arranged  to  place  a  3  ft.  9  in.  sewer  through  the 
last  471  feet  of  this  eastern  section.  This  last  471  feet 
was  designed  to  be  built  in  tunnel,  while  the  24-inch 
pipe  was  constructed  in  open  cut. 

This  24-inch  tile  pipe  section  was  the  first  of  all 
the  work  in  the  second  contract  to  be  undertaken,  be- 
cause, seeing  that  its  average  depth  was  only  about  7 
feet,  and  being  late  in  the  fall,  it  was  best  to  con- 
struct it  first  before  the  frost  set  into  the  ground. 
The  excavation  was  all  done  in  open  cut  except  where 


O'5/ab   fiein farvet/- 
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trees,  private  walks  or  driveways  occurred ;  under 
these,  tunnels  were  made.  The  ground  was,  for  the 
most  part,  a  sandy  clay  loam;  563  lineal  feet  were 
wholly  through  ground  of  this  nature,  while  the  re- 
maining 229  feet  had  an  average  of  four  feet  of  gray 
shale  clay  in  the  bottom.  An  average  gan^  of  8  was 
employed  and  the  progress  was  18  feet  in  the  former 
type  of  ground,  and  12  ft  6  in.  in  the  latter.  This  was  in 
spite  of  numerous  delays,  caused  by  the  slow  delivery 
of  pipe  and  shortage  of  labor.  Over  the  pipes,  to  re- 
inforce them,  was  placed  class  B,  (1:3:5)  concrete,  3 
inches  in  thickness,  which  was  allowed  to  set  for  a  day 
before  the  trench  was  backfilled.  The  pipes  were  low- 
ered into  j)lace  in  the  trench  by  means  of  a  hand-der- 
rick rind,  in  the  tunnels,  were  levelled  through  with  a 
boning  rod. 

'l"he  3  ft.  9  in.  section  of  this  eastern  portion  was 
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Pig.  8.— Details  of  junction   chamber  at  Glen   Road  and   Summerhill'  Atc. 
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Fig,    4. — Sectional    plan    and    elevation    of    manhole    chamber,    Sighthill    and 
Summerhill    Avenues. 

circular  in  shape  and  constructed  of  two  rings  of  brick. 
The  excavation  was  all  done  in  tunnel,  a  shaft  being 
sunk  half  way  between  Station  0+00  and  Station  4+71, 
and  mining  being  carried  on  simultaneously  in  both 
directions  through  the  light,  sandy  loam  which  was 
encountered.  The  progress  achieved  was  26  lineal  feet 
daily,  or  13  ft.  in  each  heading.  The  brickwork  in  the 
invert  was  laid  to  a  template  graduated  the  size  of  the 
courses.  Thus,  the  size  of  the  joints  was  regulated, 
and  the  courses  kept  straight  by  a  line  stretched  from 
each  of  the  graduations  in  the  template  in  turn  to  the 
corresponding  course  in  the  former  shift.  The  upper 
half  of  the  ring  was  laid  on  a  temporary  wooden  arch 
or  drum  about  3  feet  long.  When  each  3  foot  length 
was  completed  and  keyed,  the  drum  was  pulled  down 
and  set  up  again  for  the  next  3  feet  of  the  crown.  The 
material  used  was  hard  red  shale  brick,  set  in  1 :3  mor- 
tar. 
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Contract  No.  2. — Western  Portion 

The  western  portion  of  the  second  contract,  a  4  ft. 
2  in.  sewer,  was  designed  with  a  ramp  4.65  feet  high 
and  a  bellmouth  at  0+20,  and  just  east  of  Sighthill 
Avenue,  a  2  foot  ramp  with  a  wier  provided  at  the  top 
to  divert  the  dry  flow  into  an  existing  sewer.  From 
here  to  20+08.7,  where  the  western  section  of  Moore 
Park  was  picked  up,  the  4  ft.  3  in.  brick  sewer  was  con- 
tinued. For  this,  contract,  the  contractors  were  re- 
quired to  submit  prices  for  a  concrete  sewer  of  the 
same  design  as  of  the  first  contract  and  also  for  a  2-ring 
circular  brick.  The  successful  tenderer,  anticipating 
another  severe  winter,  when  brickwork  would  be  more 
economical,  submitted  an  equal  price  for  the  two  types, 
and  it  was  accordingly  decided  to  build  the  sewer  of 
brick. 

In  this  section  of  sewer,  1503  feet  was  excavated  in 
tunnel.  .Shafts  were  sunk  every  300  feet  and  two  of 
them  were  operated  by  one  hoist,  as  in  the  concrete 
section  on  Glen   Road.     The    first    915    feet    passed 
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Fig.  5. — Sectional  elevation  of  manhole  at  Glen  Road  and  Summerhill  Ave. 

through  hard  blue  clay  above  the  springing  line  with 
soft  red  sand  below.  Fairly  good  progress  was  made, 
mining  being  carried  on  both  ways  from  a  shaft  simul- 
taneously, and  the  miners  averaging  about  10  feet  per 
day  in  each  heading.  The  next  588  ft.  of  the  tunnel 
traversed  a  stratum  of  hard,  blue,  .sandy  clay,  contain- 
ing a  small  amount  of  water,  quite  a  few  small  stones 
and  a  few  boulders.  Owing  to  the  proximity  of  houses, 
and  to  the  fact  that  the  tunnel  was  only  about  11  feet 
below  the  surface  of  the  ground,  dynamite  could  only 
be  used  occasionally  and  in  very  small  quantities.  For 
these  reasons,  accordingly,  progress  was  retarded  to 
only  4  feet  per  8-hour  shift.  However,  with  four 
shafts  in  operation  in  this  and  in  the  other,  section,  as 
much  as  70  feet  of  the  tunnel  sewer  was  completed 
each  day.  From  Station  15+03,  that  is,  from  the  end 
of  the  last  mentioned  section  to  the  end  of  the  con- 
tract, a  distance  of  505.7  feet,  the  ground  was  a  soft, 
yellow  sand.  H  the  winter  had  been  a  severe  one, 
V.  ith  several  feet  of  frost  in  the  ground,  this  portion 
could  have  been  all  tunnelled;  but  it  so  happened  that 
there  was  veiy  little  frost  in  the  ground  and,  as  the 
sewer  had  an  average  of  less  than  8  feet  of  cover,  the 


work  was  done  by  open-cutting  in  bays.  That  is,  10 
f^  '.i  would  be  open  cut  and  20  feet  excavated  in  tun- 
nel alternately.  The  width  of  the  open  cut  was  6 
feet.  In  all,  five  shafts  8  ft  x  8  ft.  and  18  ft.  deep  were 
used  in  the  tunnelled  portion. 

The  following  is  the  key  to  the  letters  used  in  the 
cost  tables: — A,  excavation;  B,  timbering;  C,  back- 
filling; D,  moving  surplus;  E,  forms;  F,  concrete;  G, 
pipe  laying,    J,    pumping;    K,    brickwork,    com.;    L, 
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Fig.   6 — Separating   manhole  at  end   of  Glen    Road    (C.P.R.   tracks). 

brickwork,  vit, ;  M,  steel  reinforcement;  P,  rehandling 
material;  Q,  moving  plant;  Z,  miscellaneous. 

The  contractor  was  the  A.  W.  Godson  Contract- 
ing Company,  Ltd.,  Toronto. 

TABLE  I. 
Cost  of  Laying  24  in.  Pipe  on  Glen  Road,  from  Station 
4  -f  71  to  12  +  63 

Labor  iMaterial  Total  Unit  cost  in     Unit  cost 

lotal  Hours     Total  Cub.  Length  Hours  per     in  hours 

„  Yards  Cubic  Yard     per  lin.ft. 

Foreman  432  792  0.54 

2.16  1.67 

0.70  0.31 

0.41  0.13 

0.51  0.04 

7.40  0.67 

0.55 
0.06 
0.03 
9.09  0.06 

5.00  0.03 

0.74 
1.09  0.36 

0.08 
0.14 
0.007 
5.28  0.47 

4.36  0.03 

411.37  2.85 

34"     Pipe  383  ...  "  ...  0.48 

Remarks. — Cut  7';  width  4';  563  lin.  feet  sandy  clay  loam; 
229  lin.  feet  4'  sandy  clay  loam  and  3'  gray  shale  clay  in 
bottom  of  trench.  Three  inches  of  1:3:5  concrete  used 
over  pipes. 

TABLE  IL 
Cost  of  Mining  for  4'  3"  Brick  Sewer  (2  Rings  =  9") — Shafts 

3  and  4 — Station  9  -|-  15  to  15  -|-  03 

Labor             Material  Total  Unit  cost  in  Unit  cost 

Total  Hours     Total  Cub.  Length  Hours  per  in  hours 

Yards  Cubic  Yard  per  lin.ft. 

Foreman                321              565.7  588  0.57              0.54 

Labor,  "A"          414                 "  "  0.73             0.70 

"B"            193                  "  "  0.34              0.32 

"C"             127                  "  "  0.23              0.22 

"D"            1841/^              "  "  0.33              0.31 

"P"            255                  "  "  0.45              0.43 

"Q"            198                  "  "  0.35              0.33 

"L"             368^              "  "  0.65              0.63 

Mir.ers                   2402                  "  "  4.24              4.08 

Muckers               1256>^             "  "  2.22  2.13 

Signalman             796                 "  "  1.40             1.35 


Labor, 

"A" 

1324  J4 

610 

•C" 

245 

346 

•D" 

110 

264 

'K" 

^f>V^ 

71.3 

■K" 

528 

71.3 

•G" 

436^ 

.p.. 

46 

'Q" 

39 

•K" 

50 

5.5 

Bricklayers 

2714 

5.5 

Watchn 

ja-i 

588 

Teams, 

"D" 
"P" 

389 
62^ 

264 

Cement 

.  Neat 

109H 

••       Class 

'•A' 

6 

" 

" 

"B" 

376^ 

71.3 

1 

-3 

24 

5.5 

Common  Brick 

2262 

5.5 
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Watchman          300 

0.'53 

0.50 

Engineers  "N"    456^4 

0.80 

0.77 

"Q-     10J4 

0.03 

0.03 

"J"  252 

0.45 

0.43 

"Z"     12 

0.02 

0.02 

Teams  "D"          essyi 

1.21 

1.16 

"Q"     ,       44'^ 

0.08 

0.07 

Remarks.— 588'    hard 

blue 

clay 

containing 

small 

amount  of 

water,  a  few  boulders 

and 

numerous  small 

stones. 

Progress  4' 

per 

shift. 

TABLE 

III. 

Cost  of  Mining  for  3'  9"  Brick 
Station  0  +  00  to 

Labor  Material 

Total  Hours     'I'otal  Cub. 


Sewer  (2  Rings  =  9")  from 

4  +  71  "East" 

Total  Unit  cost  in     Unit  cost 

Length         Hours  per     in  hours 


Yards 

Cubic  Yard 

per  lin.ft. 

I''oreman               190 

377.7 

471 

0.50 

0.40 

Labor  "A" 

" 

" 

"     "B"              266>^ 

" 

'* 

0.70 

0.57 

"     "C"              61 

" 

**■ 

0.14 

0.10 

"     "D"             81 

** 

** 

0.21 

0.17 

"     "E" 

"     "Q"                9 

4( 

" 

0.02 

0.02 

"     "Z"              75 

« 

*' 

0.20 

0.16 

Miners                  495J4 

" 

** 

1.31 

1.05 

Muckers                642^4 

" 

*' 

1.70 

1.36 

Signalman            162J^ 

ti 

« 

0.43 

0.35 

Engineers  "N"    199^4 

" 

** 

0.52 

0.42 

Teams  "D"           233 

" 

" 

0.62 

0.49 

Watchman            198 

11 

** 

0.52 

0.42 

Remarks.^One  shaft  light,  sandy 

loam,  5 

10"  bore. 

Progress 

13'   per  shift 

TABLE 

IV. 

Cost  of  Brickwork  foi 

3'  9''  "2 

Rings*'  Sewer  from 

Station 

0 

+  00  to  4 

-f  71. 

Labor 

Material 

Total 

Unit  cost  in 

Unit  cost 

Total  Hours 

Total   Cub. 

Length 

Hours  per 

in  hours 

Yards 

Cubic  Yard 

per  lin.ft. 

Foreman  "K"      207J4 

185 

471 

1.12 

0.44 

Bricklayers  "K"  378 

.     (i 

•* 

2.04 

0.80 

"     Lhrs.  "K"  1630 

' 

" 

8.81 

3.46 

Labor  "E"              24 

** 

n 

0.13 

0.05 

"     "P"              40 

" 

*' 

0.21 

0.09 

"     "Z"              45 

" 

" 

0.24 

0.09 

Engineers  "K"    187 

« 

n 

1.01 

0.39, 

..,                        .,Q..          jg 

" 

" 

0.09 

0.04 

Teams*  "P"          159 

** 

*' 

0.86 

0.33 

Com.  Brick       74978 

(( 

** 

405.3 

159.18 

Vitrified  Brick     110 

If 

<< 

0.60 

0.23 

Packers   Brick  4587 

** 

11 

24.79 

9.74 

Cement  1-3           784 

" 

** 

4.24 

1.66 

Cement   "A"            7 

U 

'* 

0.04 

0.01 

"B"               7 

TABLE 

V. 

0.04 

0.07 

Cost  of  Brickwork  on  4'  3 "  Sewer  (2  Rings  =  9") 

From 

Station  0  +  00  to  9  -f  15. 

Labor              Material 

Total 

Unit  cost  in 

Unit  cost 

Total  Hours 

Total  Cub. 

Length 

Hours  per 

in  hours 

Yards 

Cubic  Yard 

per  lin.ft. 

Foreman  "K"     167 

393.5 

915' 

0.42 

0.18 

Bricklayers  "K."  857 

" 

" 

2.18 

0.93 

"     Lbrs.  "K"  3,304^ 

*' 

" 

8.42 

3.61 

Labor  "E"            81 

" 

0.02 

0.09 

"    "F"            72 

" 

0.18 

0.08 

"     "P"             117 

t* 

" 

0.30 

0.13 

"     "Z"              14 

tt 

*i 

0.04 

0.02 

Teams  "P"          117 

(( 

0.30 

0.13 

Com.  Bricks  161,464 

*' 

410.32 

176.46 

Vitrified  Bricks  500 

" 

1.27 

0.54 

Pack'r  Bricks  10,780 

" 

27.40 

11.78 

Cetnent   1-3       1.635 

" 

4.16 

1.78 

Cement  1-2-4         34 

** 

0.09 

0.04 

Cement   1-3-5         30 

(1 

0.08 

0.03 

Engineers  "K"     271!^ 

« 

0.70 

0.29 

"Q"         9 

ft 

0.02 

0.01 

TABLE  VI. 

CoFt  of  Mining  for  4'  3"  Brick  Sewer  (2  Rings  —  9")  from 

Station  0  +  00  to  9  -f  15. 


Labor 

Material 

Total 

Unit  cost  in 

Unit  cost 

Total  Hours 

Total  Cub. 

Length 

Hours  per 

in  hours 

Yards 

Cubic  Yard 

per  lin.ft. 

Foreman 

,   265'A 

1124.54 

915 

0.24 

0.29 

Labor  "A" 

1478 

<i 

** 

1.32 

1.62 

"-  "B" 

75 

tt 

tt 

0.07 

0.08 

"    "C" 
"    "D" 
"    "P" 
"    "Q" 
"    "Z" 
Miners 
Muckers 
Signalman 
Watchman 
Engineers  "N' 
Teams  "D" 
Teams  "Q" 
Remarks 


94  J4 
1085/i 

155H 

120 

240^ 
1755 
1066J4 

472  ^^ 

354 

267J4 

749J^ 
18 


0.08 

0.10 

0.01 

0.12 

0.14 

0.17 

0.16 

0.13 

0.21 

0.26 

0.15 

1.92 

0.95 

1.17 

0.42 

0.52 

0.32 

0.39 

0.24 

0.29 

0.67 

0.82 

0.02 

0.02 

9.15'  hard  blue  clay  above  springing  line,  and  soft 
red  sand  below.    Progress  10'  per  shift. 

TABLE  VII. 

Cut  of  4'  3"  Brick  Sewer  (2  Rings  =  9")   Shafts  3  and  4— 

Station  9  +  15  to  15  +  03 

Labor 
Total  Hours 

Foreman  191^ 

Uricklayers  "K"  C,lO'/2 
Labor  "K"  2392i^ 

"     "E"  54 

"     "P"  72 

Engineers  "K"    285J/^ 
Teams  "P"  140^ 

"     "Q"  45 

Com.    Bricks     106,666 
Pack.   Bricks  13,080 
Cem.    1-3      Mix    1,086 
Cement  Neat  lyi 

TABLE  VIII. 

Cost   of   Excavating   and   Placing    Brickwork    (9")    for   4'   3" 

Sewer  in  Open  Cut  from  Station  15  -|-  03  to  20  +  08.5 


Material 

Total 

Unit  cost 

in 

Unit  cost 

Total  Cub. 

Length 

Hours 

per 

in  hours 

Yards 

Cubic  Yard 

per  lin.ft. 

252.8 

588' 

0.76 
2.41 

0.33 
1.04 

** 

if 

9.46 

4.07 

ft 

tt 

0.21 
0.28 

0.09 
0.12 

ft 

It 

1.13 
0.54 
0.18 
42.93 
51.74 
4.30 
0.006 

0.48 
0.24 
0.07 
181.40 
22.24 
1.85 
0.002 

Labor 
Total   Hours 


Foreman  "A" 

Labor  "A" 

"     "B" 
.,     ..^„ 

"     "D" 
"     "Z" 

"    "Q" 

Teams  "D" 
Foreman  "K" 
Labor  "F" 
"     "P" 
Teams   "P" 
Bricklayers 

"     Lbrs. 
Watchman  "Z 
Com.    Bricks 
Pack.   Bricks 
Cement    1-3 
Cem.   Class  ' 
Cem.    Class   ' 

Remarks 


130  J^ 
3071 

5854 
3.50  J4 
160 
199 

45 
308 
126 

15 
259 

138Vi 
5135^ 

17.32  H 
174 
84150 
2613 

848"^ 


Material 
Total  Cub. 
Yards 
486.3 


Total 
Length 

505.5 


217.4 


"A"  6 
"B"  1 
505  lineal  feet  of  soft  yellow 


L^nit  cost  in 

Hours  per 

Cubic  Yard 

0.27 

6.32 

0.12 

0.72 

0.33 

0.41 

0.09 

0.63 

0.55 

0.07 

1.19 

0.64 

2.36 

7.97 

0.80 

387.00 

12.02 

3.90 

0.03 

0.004 
sand. 


Unit  cost 
in  hours 
per  lin.ft. 

0.26 

6.07 

0.11 

0.69 

0.32 

0.39 

0.09 

0.60 

0.25 

0.03 

0.51 

0.27 

1.01 

3.42 

0.34 
166.46 

5.17 

1.67 

0.01 

0.002 


The  Administrative  Commissioners  of  Montreal 
have  advanced  the  salary  of  Mr.  A.  E.  Doucet,  the 
director  of  public  works,  from  $6,000  to  $8,000  per 
annum.  The  Commissioners  have  al.so  advanced  the 
salary  of  Mr.  A.  C.  Read,  chief  engineer  of  the  pump- 
ing station  and  electrical  and  mechanical  engineer  of 
the  filtration  department. 


The  Cut  Stone  Section  of  the  Toronto  Builders'  Ex- 
change have  come  to  a  settlement  with  their  inen. 
The  journeymen  stone  cutters  are  to  receive  72  cents 
an  hour,  effective  from  May  1  to  Oct.  31,  1919,  and  75 
cents  from  Nov.  1,  1919,  to  April  30,  1920. 


Mr.  F.  H.  Marani,  architect,  has  opened  an  office 
at  308  Manning  Chambers,  Toronto,  and  will  be 
pleased  to  receive  catalogues,  etc.,  from  building  sup- 
ply firms. 
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Drainage  of  Farm  Lands 


By  H.  P.  Titnmerman* 


I 


DRAINAGE  in  the  east  is  of  even  greater  im- 
portance than  irrigation  in  the  west,  and  a 
campaign  for  greater  agricultural  production 
should  not  overlook  the  possibility  of  very 
materially  increasing  the  crops  through  the 
improved  condition  of  land  already  under  cultivation. 
The  principle  of  under-drainage  being  so  well  under- 
stood, it  perhaps  is  unnecessary  to  enter  into  this  fea- 
ture, more  than  to  say  that  the  labor  expended  in 
cultivation,  care  in  the  selection  of  seed,  and  money 
spent  in  fertilizing,  is  partially,  and  in  some  cases 
wholly  wasted  by  .the  soggy  condition  of  the  soil. 

Not  only  does  the  tile  drain  conserve  to  the  earth 
in  promoting  early  germination,  the  sun  rays  other- 
wise lost  in  the  work  of  evaporation,  thus  utilizing 
this  power  for  the  early  ripening  of  both  grain  and 
vegetables,  avoiding  in  a  wet  season  the  rot  so  often 
destructive  to  potatoes  and  root  crops,  but  equally  in 
a  dry  season,  the  soil  being  more  friable  and  porous, 
takes  in  and  holds  for  the  use  of  the  plant  whatever 
moisture  there  may  be,  or  absorbs  the  quickest  shower 
of  rain,  instead  of  losing  it  through  being  in  a  baked 
and  hard  condition.  In  this  improvement  the  first  cost 
is  the  only  cost,  and  usually  the  enhanced  value  of  the 
crop  will  in  four  or  five  years  return  not  only  interest 
but  the  whole  amount  of  investment,  after  which  all  is 
to  the  good,  whether  the  land  continue  to  be  utilized 
by  the  owner  or  be  sold,  in  which  case  the  purchase 
price  is  considerably  enhanced  by  its  increased  pro- 
ductivity. 

Unfortunately,  however,  the  lands  most  neglected 
in  this  respect  are  in  the  hands  of  those  having  little 
ready  money  to  get  them  out  of  the  condition  they 
are  in.  In  many  districts,  too,  the  tile  is  not  to  be 
obtained  as  readily  as  it  should  be,  owing  to  lack  of 
organization  for  distribution  and  supply,  for  seldom 
docs  any  farmer  require  so  much  as  a  carload  at  a  time, 
and  in  the  absence  of  a  reasonable  accessable  supply 
of  tile  the  matter  is  put  ofif,  and  the  business  is  non- 
existent. 

Governmental  Assistance 

Some  of  the  provincial  governments  already  have 
encouraged  farm  drainage,  by  the  loan  of  ditching  and 
tile-making  machines,  and  this  policy  so  far  as  it  goes 
is  favorably  commented  upon  by  those  in  a 
position  to  observe  its  result  in  reclaiming 
land  previously  unprofitable  to  cultivate,  even 
though  adjacent  to  markets  where  farm  pro- 
ducts are  in  great  demand.  The  best  and  most 
effective  method,  however,  is  where  an  act  of  the  legis- 
lature admits  of  aid  being  given  by  municipalities  to 
the  extent  of  seventy-five  per  cent,  of  the  cost  of  the 
improvement,  not  exceeding  one  thousand  dollars  in 
any  instance.  Interest  is  charged  at  the  rate  of  five 
per  cent.,  the  owner  of  the  land  so  improved  agreeing 
that  such  interest  shall  be  added  to  the  municipal  tax, 
the  whole  obligation  to  be  discharged  in  ten  or  twenty 
annual  payments. 

The  money  necessary  to  carry  out  this  programme 

for  the  encouragement  of  farm   drainage   is  obtained 

through   the   sale  of  provincial   bonds,  whicn   m  turn 

are.riCpresented  by  an  equal  issue  of  municipal  deben- 

.tu^flw  placed  in  the  hands  of  the  provincial  treasurer,  to 

*Ttmilstrtal     C'ommissioner     C.P.R.,     before     Canadian      National     Clay 
Products   Association. 


whom  also  is  remitted  as  interest  the  drainage  tax, 
which  may  be  imposed  upon  the  property  so  improv- 
ed under  the  terms  of  the  provincial  drainage  act. 

Supplying  farm  tile  under  this  plan  is  a  matter  for 
the  engineer  or  inspector,  appointed  under  the  act,  to 
provide  drainage  plans,  stake  out  the  ground,  order 
the  quantity  and  size  of  tile,  and  certify  to  the  work 
being  properly  performed,  he  guaranteeing  accord- 
ing to  the  extent  of  assistance  applied  for  each  season 
a  corresponding  output  on  the  part  of  local  tile  or  brick 
plants,  or  those  in  the  best  position  to  supply  in  car- 
loads to  the  nearest  point  of  distribution.  For  inde- 
pendently conducted  operations,  however,  and  with  the 
prospect  of  an  active  demand  being  created  for  this 
material,  the  makers  of  farm  tile  should  get  in  touch 
with  dealers  and  markets  and  warehouses  where  farm 
goods  are  received,  that  they  may  carry,  in  the  inter- 
ests of  the  trade,  a  stock  of  tile  to  be  worked  off  in 
small  quantities  as  return  loading  to  the  farm.  During 
the  next  lull  in  operations  these  should  be  put  into 
the  ground,  conforming  to  the  general  plan  as  to  levels, 
direction  of  flow,  size  of  tile  used  for  mains,  branches, 
outlets,  etc.,  without  which  plan  the  best  result  is  not 
likely  to  be  obtained. 


Building  Permits  for  April 

Activity  in  the  building  trades,  as  indicated  by  the 
value  of  building  permits  issued  in  thirty-five  cities, 
showed  an  increase  during  April  as  compared  with 
the  preceding  month,  the  total  value  of  building  per- 
mits rising  from  $3,014,365  in  March  to  $6,457,906  in 
April,  an  increase  of  $3,443,541  or  114.2  per  cent.  All 
the  provinces  reported  gains  in  this  comparison,  espe- 
cially large  increases  being  recorded  in  Ontario,  New 
Brunswick  and  Quebec.  As  compared  with  the  cor- 
responding month  in  1918,  there  was  an  increase  of 
113.3  Der  cent.,  the  value  for  April,  1918,  being  $3,-' 
027,305.  In  this  comparison  no  province  showed  a  de- 
cline and  the  increases  were  particularly  noteworthy 
in   Ontario,   New   Brunswick  and  Alberta. 

All  the  large  cities,  Montreal,  Toronto,  Winnipeg, 
Edmonton  and  Vancouver,  reported  increases  over 
March,  1919,  and  Montreal  alone  recorded  a  decline  as 
compared  with  April,  1918.  Of  the  smaller  centres, 
Moncton,  Quebec,  Brantford,  Hamilton,  Kingston, 
Regina  and  Calgary  all  showed  large  increases  in  both 
comparisons. 

Estimated  Cost  of  Building  Work  as  indicated  by 
Building  Permits  issued  in  Thirty-five  Cities 

City                                   April  April  .\pril,  1919.  compared  with 

1919  1918  April,  1918 

Increase  (*)  Decrease  (t) 

Nova    Scotia |    418,832  f  328,103  *%    90.732          *  27.85 

Halifax ;iKi,-:«i  .'iOfi.S.W  *      SO.SW          *  18.!Vt 

Sydney .^.'I.IOO  21,25.')  *      3.3,847  *    159.26 

New   Brunswick 742.025  47,925  *     694.100  *1.448.30 

Moncton 742,025  12,5.50  *     729,475  "5,812.55 

S't.    John ,'i5,;!75  t      .35,375            

Quebec 839,124  825.629  *      13,495          *     1.63 

Montreal-Maisonneuve    .      446,470  648,510  t    202,040  t      31.15 

Oiiebec 270,125  100,014  *    161,081  *    147.72 

S'herbrooke 23,500  800  '      22,700  *2„«:i7.5n 

Three  Rivers 40,800  48,375  t        7,475  t      15.48 

Westmount 58,229  19,000  *      39,229  *    206.49 

Ontario 3,229,997  1,239,493  *1,990.504           *160.59 

Brantford 131,2C3  24.8.30  •    106..375  '    428.41 

Fort    William 7.4.50  .5,940  *         l.ijlO  *      25.42 

Guelph .53,.385  20,310  *      27,075  *    102.91 

Hamilton 483..310  241,200  *    242,110  *      96.00 

Kingston 204,595  40,.S49  *     ia3,746  *    400.86 

Kitchener 58,405  12.620  *      45,785  *    .362.80 

London 1,37,000  86,260  *      50,740  *      58.. S2 

Ottawa 199,920  42,.846  *    157,074  "    306.60 

Peterborough 17.790  12,760  *        5.0.30  *      .39.42 

Port  Arthur .35,271  11,216  *      240.55  *    214.47 

Stratford 9.2X!  12.ft55  +         3.432  t       27.12 

St.   Catharines 82.2.82  ,53,990  •      28,292  •      .52.40 

St.    Thomas 69.725  6..3.55  *       ft3,370  *    997.17 

Toronto 1.620,996  570.532  •1,050.464  *    l.«4.12 

Windsor 119,440  91,130  *      28,310  *      31.07 
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Manitoba ..     ..  2*8,975  174,876  *  68,000  •  39.43 

Hiantlon 4,:\7r,  l.OTI")  '  ;i,:t(KI  •  ;!(«;. !(S 

Winr.ii.ig i;:l!l,(i(H)  l":i,l)IK»  •  (i,'i,7IJ0  '  ."n.TH 

Saskatchewan  343,060  164.626  •  188.636  *  122.01 

Moose    Jaw 44,21.';  .-Ml.l.-iO  "  14,0.x.'j  •  40.75 

Kcgina l.S7.4K()  at,;tl(l  *  1,>'<,17l)  *  r,x>.>ir, 

Saskatoon m.-'Kr)  ll.l.OS-r)  *  1(;,2.S(I  •  17.12 

Alberta 407,886  72,176  *  336,650  •  465.05 

('atgary .•t4,i,(MK)  r>fi,4(i<)  '  2H(i,60(>  '  (JOS. 10 

Kdmonton M.K'i  1.1,77.';  *  4!),0.')()  •  .'{10.04 

British    Columbia 233.065  184.480  *  48.686  *  26.34 

New  Westminster    ..    ..  14.2(l<>  i;),;)5()  •  860  •  6.37 

Vancouver 2(I0,S4()  ](«.'2:tO  *  4.t,610  •  20.72 

Victoria 12,(125  7,000  •  4,125  •  52.22 

Total— 36  cities |6.467,906     (3,027,306  *  13,430.601  113.32 


Extension  to  Paper  Mill 

Laurentide  Company  of  Grand' Mere,  P.Q.,  Making 

Additions  Comprising  Finishing,  Storage 

and  Shipping  Buildings 

By  Romeo  Morrissette 

TH  \i  Laurentide  Company,  Limited,  of  (jrand'- 
Mere,  Que.,  i.s  making  new  additions  to  its  plant. 
These  consist  of  a  new  finishing  room,  a  steel 
bridge  and  a  storage  and  shipping  building. 
The  work  has  been  started  on  the  new  finishing  room 
and  the  company  will  proceed  soon  on  the  erection 
of  the  elevator  shaft  and  the  construction  of  the  steel 
bridge  and  shipping  building.  The  purpose  of  these  im- 
provements in  the  company's  plant  is  to  have  the  best 
facilities  possible  for  the  handling  of  their  paper  from 


feet  wide  by  280  feet  long.  Its  foundations  will  be  of 
concrete,  the  walls  of  solid  brick  and  the  super-struc- 
ture of  steel.  The  flooring  will  be  of  concrete  on  steel 
I-beams.  The  building  is  so  designed  that  the  max- 
imum trucking  space  will  be  approximately  sixty  feet 
in  length.  An  electric  hoist  will  be  installed  to  handle 
the  paper  rolls  to  the  cars. 

The  work  has  been  designed  by  Messrs.  Townsend 
and  Perram,  engineers  for  the  company.  The  structur- 
al steel,  which  amounts  to  some  620  tons,  is  being  fur- 
nished by  the  Eastern  Canada  Steel  and  Iron  Works, 
Quebec.  The  work  is  done  by  labor  under  the  super- 
vision of  the  company's  engineer. 


Montreal  Branch  E.I.C. 

A  marked  increase  in  membership  and  the  popu- 
larity of  the  weekly  lectures,  when  members  read  pa- 
pers on  technical  subjects,  were  the  features  of  the 
rei)orts  submitted  at  the  recent  annual  meeting  of  the 
Montreal  branch  of  the  Engineering  Institute  of  Can- 
ada. Mr.  Walter  Erancis  was  re-elected  chairman, 
Mr.  Arthur  Surveyor,  vice-chairman,  and  Mr.  Freder- 
ick R.  Brown  secretary-treasurer. 

The  executive  committee  were  elected  as  follows: 
Two  years — J.  Duchastel,  S.  F.  Rutherford  and  K.  H. 
Thornton ;  one  year — E.  1'.  Shearwood,  W,  Chase 
Thomson  and  H.  G.  Hunter. 


S^^t^e    /o  ///f/jA/JT^    a<ny     ^/o^a^^    ■^4ty//c^-^-'7^ 
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the  paper  machines  to  the  railroad  shipping  point  in 
the  yard. 

The  first  building,  which  is  the  finishing  room,  has 
concrete  foundations,  brick  facing  and  steel  superstruc- 
ture. Inside  of  the  building  there  is  room  for  the  ele- 
vator .shaft.  This  shaft  is  about  120  feet  high.  The 
fapacity  of  the  elevator  will  be  about  six  90-inch  paper 
rolls  or  twelve  45-inch  rolls.  The  paper  will  be  deliver- 
ed to  a  steel  bridge  connecting  the  elevator  to  the 
storage  and  shipping  building.  Its  length  is  170  feet 
by  31  feet  wide.  The  last  ninety  feet  of  the  bridge 
will  contain  scales  for  weighing  the  paper  rolls  and  will 
provide  space  for  wrapping  them.  This  section  is  to 
be  called  the  wrapping  aisle.  The  bridge  is  of  the 
lattice  braced  girder  type  and  is  supported  on  a  cen- 
tral column  of  steel  resting  on  a  concrete  pier. 

The  new  storage  and  shipping  building  will  be  92 


New    finishing,     storage    and    shipping    facilities    for 
Laurentide    Co..    Ltd..    Grand'    Mere.    Que. 


Firm  of  Jas.  A.  Wickett,  Ltd.,  Reorganized 

,  A  reorganization  has  taken  place  in  the  firm  of  Jas. 
A.  Wickett,  Limited,  Toronto,  Mr.  H.  A.  Wickett 
having  .sold  out  his  interest  in  the  business.  Mr.  Geo. 
E.  Stocker  remains  president  of  the  firm,  and  Mr.  E. 
J.  Smith  becomes  secretary-treasurer.  The  company 
has  been  active  during  the  war  and  its  organization 
is  in  excellent  shape  to  undertake  construction  work 
of  any  description. 


According  to  Mr.  Walter  Ramsay,  of  Montreal, 
there  is  a  splendid  opening  for  paint,  varnish,  oil  and 
lead  manufactures  in  Belgium,  Italy,  and  the  Balkan 
States,  those  countries  having  previously  been  depend- 
ent upon  Germany  and  Austria  for  these  goods. 
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Road  Machinery  to  Offset  High  Labor  Costs 

Factors  Governing  Selection  of  Equipment  for  Construction  and  Main- 
tenance  of    Highways — Types   of    Machines   for   Various   Operations 

By  Arthur  H.   Blanchard,  M.E.I.C* 


THE  high  wages  of  unskilled  labor  in  1917,  1918 
and  1919.  and  the  uncertain  status  of  the  la- 
bor supply  of  the  future  resulted  in  a  thorough 
analysis  of  highway  construction  data  to  de- 
termine economical  methods  of  using  road  machinery. 
The  trend  of  wages  of  unskilled  labor  was  ably  cov- 
ered in  the  1919  report  of  the  Committee  on  "Un- 
skilled Labor  Supply"  of  the  American  Road  Build- 
ers' Association,  wherein  it  was  stated  that  the  aver- 
age rate  per  hour  in  the  United  States  in  1912  was 
19  cents;  in  1913,  20  cents;  in  1914,  20.5  cents;  in 
1915,  22.5  cents;  in  1916,  26  cents;  in  1917,  30  cents; 
and  in  1918,  39  cents.  In  the  opinion  of  the  writer, 
American  highway  officials  must  face  high  wages  for 
unskilled  labor  for  several  years.  The  basic  economic 
law  of  supply  and  demand  naturally  applies  to  labor 
conditions.  It  is  not  probable  that  the  war  shortage 
of  vmskilled  labor  will  be  changed  over  night.  It  is 
not  logical  to  expect  that  unskilled  labor,  which  en- 
tered the  Service,  will  rush  to  the  pick  and  shovel 
after  demobilization.  Emigration  records  show  that 
thousands  of  laborers  are  leaving  America  every 
month.  Immigration,  the  usual  source  of  supply  of 
unskilled  labor,  is  an  unknown  quantity  and  agitation 
in  the  United  States  for  restricted  immigration  fur- 
ther complicates  the  situation.  It  is  not  surprising, 
therefore,  that  the  reconstruction  period  finds  high- 
way officials,  engineers  and  contractors  investigating 
all  types  of  labor-saving  machinery. 

The  selection  of  equipment  for  the  construction 
and  maintenance  of  highways  should  be  based  upon  a 
consideration  of  the  following  factors:  (1)  character 
of  work ;  (2)  specification  requirements  covering  plant 
equipment;  (3)  amount  of  work;  (4)  portability  of 
plant;  (5)  large  and  small  units;  (6)  ease  of  manipu- 
lation ;  (7)  adaptability  to  different  classes  of  work ; 
(8)  funds  available;  (9)  depreciation  of  plant;  (10) 
transportation  facilities.  The  practical  necessity  for 
the  consideration  of  many  of  the  above  factors  is  self- 
evident. 

Character  of  Work.  In  the  case  of  contractors 
whose  work  is  confined  to  the  construction  of  sheet 
asphalt  pavements  and  in  the  case  of  a  department 
such  as,  for  instance,  that  of  Wayne  County,  Michi- 
gan, where  the  highway  work  consists  primarily  of 
grading  operations  and  the  construction  of  cement 
concrete  pavements,  the  problem  is  materially  simpli- 
fied. On  the  other  hand,  where  a  contractor's  work 
covers  the  construction  of  all  the  various  types  of 
roads  and  pavements  used  in  a  municipality,  county 
or  state,  the  selection  of  the  several  units  of  plant 
equipment  should  be  based  upon  their  adaptability 
to  diflferent  classes  of  work.  For  example,  where 
cement  concrete  pavements  as  well  as  concrete  foun- 
dations are  to  be  constructed,  in  many  cases  a  type 
of  mixer  should  be  purchased  which  is  satisfactory  for 
the  construction  of  pavements,  the  requirements  for 
which  are  more  specific  than  in  the  case  of  mixer's 
used   only   on   foundation   work. 

Specification  Requirements  Covering  Plant  Equip- 
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ment.  In  the  modern  practice  of  highway  engineer- 
ing, many  specifications  include  stipulations  which 
must  be  met  by  machines  and  accessories  employed. 
As  illustrations  might  be  cited  the  weight  of  rollers, 
pressure  limitations  in  distributors,  grouting  appar- 
atus, and  details  of  mixers  for  the  manufacture  of  bi- 
tuminous concrete. 

Amount  of  Work,  Portability  of  Plant,  Large  and 
Small  Units.  It  is  evident  that  a  contractor  for  a  de- 
partment will  be  justified  in  the  purchase  of  an  ideal 
equipment  if  the  work  is  to  be  extensive  in  character. 
If  the  work  is  centralized  and  large  in  amount,  as  in 
the  case  of  sheet  asphalt  work,  in  many  municipali- 
ties.a  large,  well  equipped  permanent  plant  will  prove 
economical.  If,  on  the  other  hand,  the  work  is  large 
in  amount  but  distributed  over  considerable  area, 
small  portable  units  will  prove  more  satisfactory,  as 
in  the  case  of  mixing  plants  for  the  manufacture  of 
bituminous  concrete  to  be  laid  on  provincial  high- 
ways. 

Ease  of  Manipulation.  In  cases  where  contractors 
are  engaged  in  general  highway  work  and  their  or- 
ganization does  not  include  foremen  who  are  special- 
ists in  the  manipulation  of  various  types  of  compli- 
cated machinery,  it  is  of  utmost  importance  that  sim- 
plicity of  machines  and  ease  of  manipulation  should 
be  given  great  weight  in  the  selection  of  equipment. 
This  is  particularly  true  in  connection  with  various 
types  of  machines  used  in  the  construction  of  bitumin- 
ous surfaces,  bituminous  macadam  and  bituminous 
concrete  pavements. 

Adaptability  to  Different  Classes  of  Work.  It  is 
well  known  that  specifications  for  diflferent  classes  of 
work,  requiring  the  same  type  of  machine,  call  for 
differences  in  detail.  For  grading  work,  specifications 
might  require  rollers  weighing  from  12  to  15  tons, 
while  in  the  construction  of  wearing  courses  of  some 
types  of  pavements  a  10  to  12-ton  roller  is  stipulated. 
A  contractor  who  is  handling  a  small  amount  of  gen- 
eral highway  work  would,  therefore,  find  it  advant- 
ageous to  purchase  a  12-ton  roller  suitable  for  both 
classes  of  work  mentioned  above. 

Funds  Available.  Departments  and  contractors 
are  necessarily  forced  to  consider  first  cost  of  equip- 
ment, as  the  funds  available  may  not  permit  the  in- 
stallation of  the  most  economical  and  efficient  mach- 
ines. In  many  cases  where  such  conditions  are  en- 
countered, it  is  obvious  that  it  will  not  be  practicable 
to  Anticipate  that  the  work  can  be  accomplished  with 
the  same  degree  of  rapidity  and  at  the  same  cost  as  if 
more  efficient  machinery  constituted  the  plant  equip- 
ment. 

Depreciation  of  Plant  Equipment.  Depreciation 
charges  on  plant  equipment  should  be  given  careful 
consideration  prior  to  the  purchase  of  machines  and 
accessories  as  well  as  in  the  consideration  of  the  cost 
of  highway  work. 

Transportation  Facilities.  Facilities  for  the  trans- 
portation of  machinery  and  materials  afl:"ect  the  effi- 
ciency of  the  several  units  of  plant  equipment. 

Brief  consideration  will  be  given  to  the  plant  equip- 
ment suitable  for  grading,  quarrying,  construction  of 
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the  several  types  of  roads  and  pavements,  and  snow 
removal.  It  is  also  evident  that  normal  conditions 
usually  will  be  assumed  as  the  basis  for  suggestion  of 
plant  equipment  for  the  various  items  of  highway 
work  enumerated. 

Transportation  Equipment.  Motor  trucks  and 
wagons  usually  will  be  found  a  necessary  part  of  the 
equipment  for  all  classes  of  highway  work.  Tractors 
and  trailers  are  proving  of  particular  value  on  long 
haul  work  where  loading  and  unloading  apparatus  re- 
quire motor  trucks  to  remain  idle  during  several  hours 
a  day.  Industrial  railroads  have  proven  efficient  equip- 
ment on  highway  work  where  a  large  tonnage  is  to  be 
handled  (|uickly  on  long  hauls. 

Grading.  Grading  operations  vary  from  the  scari- 
fying of  an  old  road  surface,  preparatory  to  the  con- 
struction of  a  new  wearing  course,  to  heavy  cut  and 
fill  work  requiring  the  moving  of  thousands  of  cubic 
yards  of  material.  It  is  apparent  that  only  extreme 
conditions  can  be  mentioned  in  this  discussion  as  the 
economics  of  the  utilization  of  various  classes  of  ma- 
chines on  average  grading  would  necessitate  a  com- 


A    mechanical    broken    stone   loader. 

prehensive  discussion.  For  the  lightest  class  of  grad- 
ing mentioned,  scarifiers  drawn  by  rollers  have  prov- 
ed more  economical  and  efficient  than  the  use  of  picks 
in  roller  wheels  or  any  one  of  the  several  types  of 
plows  drawn  by  rollers  or  tractors.  For  the  heaviest 
class  of  grading  work,  in  many  instances  steam  shovels 
loading  into  wagons  will  be  found  economical.  In  con- 
nection with  all  grading  work  except  light  scarifying, 
one  or  more  of  the  following  types  of  machines  shofild 
form  a  part  of  the  plant  equipment  for  grading:  road 
drags,  grading  and  rooter  plows,  drag,  buck  and  wheel 
scrajiers,  elevating  graders,  and  rollers.  It  should  be 
noted  that  the  utilization  of  the  elevating  grader  has 
not  been  fully  developed  by  many  contractors. 

There  are  on  the  market  many  types  of  steam  and 
gasoline  traction  engines  suitable  for  hauling  grading 
machinery.  For  many  classes  of  grading  work,  their 
use  is  more  economical  than  the  employment  of  horses 
and  mules.  Essential  features  which  should  be  based 
by  a  contractor  for  grading  work  are  as  follows:  (1) 
sufficient  power  for  hauling  the  seyeral  types  of  grad- 
ing machines  under  the  variety  of  conditions  on  which 


it  is  expected  to  be  used;  (2)  adequate  mechanical 
strength  ;  (3)  simple  mechanism  enabling  it  to  be  easily 
steered,  controlled  and  otherwise  o])erated ;  (4)  driving 
wheels  of  large  diameter  and  of  such  width  as  to  enable 
the  tractor  to  operate  efficiently  on  soft  ground. 

Quarrying.  Plant  e(|uipment  for  quarrying  de- 
])ends  primarily  ujjon  the  kind  (jf  rock,  the  required 
output  per  day,  and  the  length  of  time  during  which  the 
quarry  will  be  worked.  Drills  and  blasting  devices 
are  a  necessary  part  of  all  equipment  for  rock  work. 
Contractors  or  departments  working  the  quarry  to 
supply  material  for  a  specific  highway  would  use  the 
ordinary  portable  crushing  and  screening  plant  con- 
sisting of  boiler,  engine,  jaw  crusher,  elevator,  screen 
and  bins.  Small  quarries,  more  or  less  continuously 
operated,  are  generally  equipped  with  the  above  plant 
except  that  in  many  cases  the  gyratory  crusher  proves 
more  economical.  Passing  to  the  largest  quarries, 
modern  equipment  for  the  economical  manufacture  of 
broken  stone  should  consist  of  steam  shovels  for  re- 
moving the  rock  masses  from  the  quarry  face  to  steel 
cars.  In  such  quarries  the  pieces  of  rock  transported 
to  the  crusher  may  vary  in  size  up  to  masses  weighing 
7  or  8  tons.  The  rock  should  be  first  crushed  in  a 
mammoth  jaw  crusher  from  which  the  rock  should  be 
passed  through  a  series  of  gyratory  crushers,  jaw 
crushers  and  rolling  mills  and  thence  to  elevators, 
screens  and  bins.  In  some  plants  of  this  type  washing 
devices  are  a  necessary  part  of  the  equipment  in  order 
to  produce  stone  chips  free  from  dust. 

Earth  Roads.  In  the  construction  of  earth  roads 
on  a  large  scale,  the  following  equipment  has  been 
found  to  be  economically  efficient:  elevating  grader 
drawn  by  horses  or  by  a  tractor,  scrapers,  disc  and 
~traight-tooth  harrows,  road  drags,  rollers  and  water- 
ing carts.  The  combinations  of  the  machines  men- 
tioned which  will  be  used  will  de])end  upon  the  amount 
of  work,  character  of  the  soil  and  the  cross  section  to 
which  the  road  is  to  be  built. 

Gravel  Roads.  Spike-tooth  harrows,  scrapers,  road 
drags,  rollers  and  watering  carts  constitute  the  equip- 
ment for  the  construction  of  gravel  roads.  Many  er»- 
gineers  and  contractors  have  found  grooved  rollers 
more  satisfactory  for  this  class  than  smoothfaced  rol- 
lers. 

Broken  Stone  Roads.  The  average  equipment  con- 
sists of  rollers  and  watering  carts.  For  many  types  of 
construction  and  kinds  of  rocks,  rolling  for  long  ])er- 
iods  with  10  or  12-ton  rollers  has  secured  a  better  com- 
paction and  economical  l>ond  than  in  cases  where  15 
and  18-ton  rollers  have  been  used  for  short  periods. 
Some  contractors  have'  found  automatic  screening 
spreaders  a  valuable  addition  to  the  plant  equipment. 

Bituminous  Surfaces.  The  equipment  required  for 
the  construction  of  bituminous  surfaces  depends  u[)on 
the  amount  and  character  of  the  work  and  the  ra])idity 
with  which  it  must  be  accomplished.  For  exam|)lc, 
the  construction  of  a  bituminous  surface  on  a  broken 
stone  road  will  require  an  equipment  of  rotary  brushes 
or  coarse  fibre  br(X)m,  bass  fibre  brooms,  in  some  cases 
batteries  of  heating  kettles,  a  distributor  to  meet  speci- 
fications and  adaptable  for  the  distribution  of  the  kind 
of  bituminous  material  under  conditions  stipulated  in 
the  specifications,  pouring  cans,  squeegees,  and,  in 
some  cases,  5  to  10-ton  rollers  and  hand-drawn  or 
horse-drawn  automatic  stone  chiji  distributors. 

Bituminous  Macadam  Pavements.  The  equipment 
will  depend  primarily  upon  the  specifications  and  the 
kind    of   bituminous    material    employed.      The    usual 
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cquiiJinent  consists  of  batteries  of  heating  kettles,  a 
distributor,  pouring  cans,  and  a  roller.  The  specifica- 
tions covering  certain  features  of  the  distributor  may 
be  specific,  as  in  the  case  of  the  1918  specifications 
adopted  by  the  American  Society  of  Municipal  Im- 
provements herewith  quoted : 

"The  pressure  distributor  employed  shall  be  so  de- 
signed and  operated  as  to  distribute  the  bituminous 
materials  specified  uniformly  under  a  pressure  of  not 


Pressure    distributor. 

less  than  twenty  (20)  pounds  nor  more  than  seventy- 
five  (75)  j)Ounds  per  square  inch  in  the  amount  and 
between  the  limits  of  temperature  specified.  It  shall 
be  supplied  with  an  accurate  stationary  thermometer 
in  the  tank  containing  the  bituminous  material  and 
with  an  accurate  pressure  gauge  so  located  as  to  be 

.easily  observed  by  the  engineer  while  walking  beside 
the  distributor.  It  shall  be  so  operated  that,  at  the 
termination  of  each  run,  the  bituminous  material  will 
be  at  once  shut  off.  It  shall  be  so  designed  that  the 
normal  width  of  application  shall  be  not  less  than  six 
(6)  feet  and  so  that  it  will  be  possible  on  either  side 

^of  the  machine  to  apply  widths  of  not  more  than  two 

(2)  feet.  The  distributor  shall  be  provided  with  wheels 
having  tires  each  of  which  shall  not  be  less  than  eigh- 
teen (18)  inches  in  width,  the  allowed  maximum  pres- 

[  sure  per  square  inch  of  tire  being  dependent  upon  the 
^following  relationship  between  the  aforesaid  pressure 
►  and  the  diameter  of  the  wheel.  For  a  two  (2)  foot 
[diameter  wheel,  two  hundred  and  fifty  (250)  pounds 
:  shall  be  the  maximum  ])ressure  per  linear  inch  of  width 
\oi  tire  per  wheel,  an  additional  pressure  of  twenty  (20) 
^pounds  per  inch  being  allowed  for  each  additional  three 

(3)  inches  in  diameter." 

Bituminous  Concrete  Pavements.  The  type  of  pavc- 
hnent,  amount  of  work,  the  sjiecifications  and  the  kind 
fof  bituminous  material  enip'oyed  materially  affect 
.  the  selection  of  the  plant  equipment  for  this  class  of 

work.  Batteries  of  heating  kettles  and  a  roller  are 
f required  for  the  construction  of  all  types  of  bitumin- 
^ous  concretes.  Although  the  practice  of  contractors 
khas  varied  to  a  considerable  extent  with  reference  to 

the  weight  and  type  of  roller,  many  now  favor  the  10 
■  to  12-ton  roller  for  all  classes  with  the  exception  of 

Topeka  bituminous  concrete.     Plants  of  many  types 

have  been  successfully  employed  in  the  manufacture 
jOf  bituminous  concretes.    Naturally  the  most  economi- 


cal and  efficient  work  has  been  accomplished  by  a 
plant  especially  adapted  for  mixing  the  type  of  aggre- 
gate used.  Generally,  on  highway  work  outside  of 
urban  districts,  the  portable  plant  proves  most  satis- 
factory. Dependent  upon  the  plant  accessories,  the 
aggregate  is  measured  by  volume  or  weight  before 
being  dried  or  by  weight  after  drying,  the  latter  being 
preferable.  The  aggregate  is  usually  dumped  into 
bucket  elevators,  which  discharge  into  rotary  driers. 
In  the  best  types  of  plants,  the  heated  aggregate  is  then 
raised  by  bucket  elevators  and  discharged  into  a  small 
storage  bin.  As  desired,  the  heated  aggregate  is  drawn 
from  the  storage  bin  and  allowed  to  fall  directly  into 
the  pug  mill  mixer  or,  preferably,  first  into  a  weighing 
box.  The  bituminous  cement  is  weighed  in  scales  on 
the  mixing  platform  and  then  dumped  into  the  mixer. 
After  thorough  mixing,  the  bituminous  concrete  is 
usually  discharged  into  a  wagon  or  truck,  which  the 
plant  arrangement  permits  to  be  placed  directly  be- 
neath the  mixer.  For  pavements  of  the  type  of  Bitu- 
lithic,  a  rotary  screen,  several  bins  and  a  special  weigh- 
ing disc  are  necessary  adjuncts  to  the  plant.  For  those 
types  of  bituminous  concrete  in  connection  with  which 
seal  coats  are  employed,  the  equipment  will  necessarily 
be  increased  by  the  addition  of  hand-drawn  distribut- 
ors, pouring  cans,  squeegees,  and,  in  many  cases,  hand- 
drawn  automatic  stone  chip  distributors. 

Sheet  Asphalt  Pavements.  The  plant  equipment 
necessarily  depends  ujjon  the  amount  and  location  of 
the  work  and  the  specifications.  A  tandem  roller  con- 
stitutes a  part  of  the  equipment  for  all  sheet  asphalt 
work.  The  mixing  plants  are  of  three  types,  portable, 
semi-portable,  and  permanent.  A  complete  plant  ni- 
cludes  a  cold  sand  elevator,  a  drier,  a  hot  .sand  elevat- 
or, a  hot  sand  storage  bin  with  screen,  an  asphalt  elevat- 
or, a  flux  tank,  melting  tank,  draw-off  tank,  a   sand 


Bituminous   concrete   mixing   plant. 

measuring  box,  a  dust  elevator,  bin  and  measuring  box, 
an  asphalt  cement  bucket  and  a  pug  mill  mixer. 

Cement  Concrete  Pavements.  Variations  in  econo- 
mical equipment  depend  primarily  upon  the  specifi- 
cations. A  beam  and  bucket  cement  concrete  mixer, 
forms,  screens,  bridges,  belts,  long  handled  light  rol- 
lers, watering  carts,  pumps  and  hose  usually  consti- 
tute the  equipment  for  the  construction  of  cement 
concrete  pavements  constructed  by  the  mixing  method. 
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The  essential  features  of  a  plant  are  covered  by 
the  following  excerpts  from  a  report  of  a  committee 
of  the  National  Conference  on  Concrete  Road  Huild- 
ing:  "The  concrete  mixer  should  be  of  the  batch  type 
provided  with  an  automatic  water  tank,  traction  drive 
and  ]K>wcr  loader.  Mixers  having  a  boom  and  bottom- 
dump  bucket  of  sufficient  size  to  convey  one  complete 
batch  for  placing  the  mixed  concrete  are  preferred. 
Where  necessary  to  keep  from  cutting  into  the  sub- 
grade  and  to  facilitate  moving,  the  wheels  of  the  mixer 
should  be  run  on  suitable  planking.  The  mixer  should 
be  provided  with  a  suitable  automatic  water  tank  which 
can  be  quickly  filled  and  emptied,  so  that  when  once 
determined,  the  required  amount  of  water  can  be  add- 
ed to  each  batch  of  concrete.  The  power  loader  or 
skip  should  be  of  sufficient  size  to  hold  all  the  mater- 
ials required  for  the  batch. 

Wood  Block  Pavements.  For  the  building  of  wood 
block  pavements,  the  equipment  should  include  the 
necessary  a'pparatus  for  the  construction  of  the  mor- 
tar cushion,  or  a  template  and  hand  roller  when  a  sand 
cushion  is  employed,  a  tandem  roller  weighing  from  3 
to  5  tons  and  the  necessary  distributing  apparatus  for 


the  a]>])lication  of  fillers  and  the  construction  of  ex- 
pansion  joints. 

Brick  Pavements.  The  equipment  should  include 
a  wood  template  and  hand  roller  for  the  construction 
of  the  sand  cushir>n,  double  metal  template  for  con- 
structing a  mortar  bed  on  a  green  concrete  founda- 
tion, a  tandem  roller  weighing  from  3  to  5  tons,  brush- 
es, cement  grout  boxes  or  a  small  mixer  if  a  cement 
grout  filler  is  employed,  or  conical  pouring  cans  if 
bituminous  fillers  are  used  for  the  construction  of 
transverse  or  longitudinal  joints. 

Stone  Block  Pavements.  The  equipment  includes, 
in  some  cases,  templates  and  hand  rollers  for  the  con- 
struction of  the  sand  cushion,  tampers  and  the  neces- 
sary a]3paratus  for  filling  the  joints. 

Snow  Removal.  Equii^ment  for  snow  removal  is 
aiifccted  by  the  amount  of  snow  in  a  storm,  the  yard- 
age and  location  of  the  roads  to  be  cleared.  For  high- 
ways outside  of  urban  districts,  road  scrapers  and 
horse-drawn  and  motor  plows  have  been  found  econo- 
mical and  efficient.  In  the  case  of  many  roads,  com- 
paction of  the  snf)w  being  principally  required,  sntjw 
rollers  constitute  the  equipment. 


Treatment  of  Gravel  Roads  with  Refined  Tar 

Disintegration    Reduced    by   Surface    Applications   That    In- 
crease Traffic    Capacity  of  Road  and  Add  to  its  Resistance 

— By  Philip  P.  Sharpies*  


THE  word  "gravel"  means  quite  different  road 
materials  in  different  parts  of  the  country.  As 
it  is  used  in  this  paper,  it  refers  to  the  glacial 
gravels  common  in  Northern  New  England 
and  in  the  Eastern  or  Maritime  I-'rovinces.  These  ma- 
terials contain  a  minimum  amount  of  clay  as  a  bind- 
ing material.  Clay  is  sometimes  entirely  lacking  and 
the  binding  effect  is  produced  by  the  presence  of  iron- 
bearing  materials  in  the  sand. 

Gravel  roads  thoroughly  well  built  upon  accepted 
principles  are  to-day  taking  care  of  considerable  traf- 
fic on  the  state  highway  systems  of  the  states  of  New 
Hampshire,  Vermont  and  Maine.  As  these  states  aro 
contiguous  to  the  provinces,  their  problems  are  not 
unlike  those  of  the  provinces. 

Gravel  Roads  Will  Lead  in  Mileage 

Owing  to  their  low  cost,  gravel  roads  must  con- 
tinue, for  many  years  to  come,  to  constitute  the  greater 
])art  of  the  mileage.  P'or  every  mile  of  more  perman- 
ent types  of  construction  built,  there  must  necessarily 
be  a  dozen  or  more  miles  of  gravel  roads  constructed. 
These  gravel  roads  should  be  built  with  great  care  in 
reference  to  drainage  and  to  location.  They  cannot 
permanently  give  satisfaction  unless  they  are  well  lo- 
cated and  well  built. 

The  methods  of  maintenance  of  gravel  roads  have 
been  well  worked  out.  They  should  be  carefully  re- 
shaped in  the  springtime,  and  should  be  kept  up  by 
using  the  road  drag  after  every  rainy  season  through- 
out the  year.  This  maintenance  is  best  done  by  the 
patrol  method.  Men,  resident  along  the  road,  are  each 
given  5  to  10  miles  of  roadway  to  look  after  and  are 
held  responsible  for  keeping  the  road  in  good  condi- 
tion at  all  times.    These  men  should  be  selected  for 

'Manager,   General    Tarvia    Department,   The    Barrett    Co.,    New    York. 


their  intelligence  and  trustworthiness,  and  should  be 
resiJonsible  directly  to  the  division  engineer  or  other 
technical  man  in  charge  of  the  road  work. 

Over  200  Vehicles  a  Day  Cause  Disintegration 

Gravel  roads  built  and  maintained  properly  in  this 
way  are  capable  of  standing  approximately  200  veh- 
icles per  day  without  great  deterioration  and  without 
undue  expense  in  upkee.).  If.  however,  the  traffic  ex- 
ceeds this  amount,  the  dust  nuisance  becomes  very 
grave  and  the  roads  disintegrate  too  badly  under  the 
traffic  to  be  kept  easily  in  shape  by  dragging.  Experi- 
ments have  been  made  with  bituminous  materials  in 
surfacing  these  roads. 

A  thorough  study  of  each  local  gravel  is  neces- 
sary in  order  to  determine  the  best  method  of  treat- 
ment and  the  best  bituminous  material  to  use.  In  the 
State  of  Maine,  refined  coal  tar  of  such  consistency 
that  it  may  be  used  cold  has  given  very  successful 
results,  and  methods  of  maintaining  the  surfaces 
through  a  i)eriod  of  years  have  been  worked  out.  It 
is  useless  to  a])i)ly  surface  treatments  of  an\-  kind  of 
bituminous  material  on  gravel  unless  continuous 
maintenance  is  instituted  at  the  same  time.  All  grav- 
els run  unevenly.  Soft  spots  are  sure  to  develop  be- 
neath the  surface  treatments,  and  unless  the  breaks 
in  the  surface  are  repaired  immediately,  the  surface 
soon  disintegrates  generall}-,  and  the  road  is  worse 
than  if  no  treatment  had  been  applied. 

Forms  a  Crust  Over  the  Surface 

The  refined  tars  used  for  this  jjurpose  actually 
penetrate  into  the  gravel  forming  over  the  surface  a 
crust  which  has  considerable  strength.  It  is  import- 
ant therefore,  in  order  to  secure  good  results,  that 
these  treatments  are  made  only  over  gravel  roads  that 
are  able  to  sustain  surface  crust  without  allowing  too 
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much  movement  under  traffic.  Gravel  roads  should 
not  be  treated  immediately  after  construction,  but 
should  be  allowed  to  settle  and  harden  gradually 
at  least  one  winter.  In  the  spring  the  road  is  shaped 
up  and  then  dragged  until  it  does  finally  harden  for 
the  season.  A  refined  tar  is  then  applied  cold.  The 
best  results  are  obtained  by  putting  it  on  with  a  pres- 
sure sprayer,  either  horse-drawn  qr  power-driven. 
One-fifth  of  a  gallon  (Imperial)  is  sprayed  on  to  the 
road  and  is  allowed  to  soak  in  without  covering  it. 
A  second  ,coat  of  one-fifth  of  a  gallon  is  then  applied 
after  an  interval  of  from  2  to  24  hours.  If  this  second 
coat  is  not  wholly  absorbed  by  the  road,  a  light  coat- 
ing of  sand  or  gravel  may  be  spread  over  the  surface. 
This,  however,  should  be  only  in  such  quantities  as 
to  absorb  the  excess  of  refined  tar.  The  road  will 
gradually  harden  up  and  after  a  week  or  ten  days  of 
traffic  will  be  smooth  and  firm,  and  resemble  in  every 
way  a   macadam   road  treated   in  the   same   way. 

Keep  Surface  Intact 

The  surface  should  be  maintained  through  the  sea- 
son by  patching  with  the  same  cold  refined  tar  when- 
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this  may  be  as  little  as  one-fifth  of  a  gallon  (Imperial) 
for  the  retreatment. 

Improvement  on  the  Original 

On  some  sections  of  the  Maine  State  Highway  be- 
tween Kittery  and  Portland,  the  roadway  has  never 
broken  up  during  the  spring,  .so  that  the  treatments 
have  accumulated  on  the  surface.  This  road  was,  how- 
ever, an  inheritance  and  was  not  of  very  good  con- 
struction, so  that  the  surface  generally  has  heaved 
considerably  by  the  frost  and  in  the  course  of  time 
became  somewhat  out  of  shape.  It  was  therefore 
necessary,  following  five  years  of  treatment,  to  break 
up  this  surface  in  order  to  smooth  it  out.  This  was 
accomplished  by  a  scarifier  on  a  12-ton  steam  road- 
roller.  The  tar-bound  pieces  of  gravel  were  further 
broken  up  with  heavy  harrows  with  steel  s])ikes. 
After  the  road  was  thoroughly  broken  up,  it  was  re- 
shaped and  then  rolled  back  into  condition  with  the 
road  roller.  A  new  treatment  of  cold  refined  tar  was 
applied,  as  in  the  original  treatment,  and  the  work 
proved  to  be  even  better  than  the  original  treatment. 
The  glutination  of  the  gravel  with  the  tar  seems  to 
produce  a  material  that  somewhat  resembles  a  tarred 
stone  surface  that  com])acts  easily  with  the  fresh  coat- 
ing of  tar  to  form  a  surface  very  like  a  macadam  sur- 
face. This  is  more  permanent  than  the  original  sur- 
face so  that  this  surface  keeps  in  shape  much  better 
than  the  original  treated  surface. 

The  experience  gained  in  this  work  has  been  very 
encouraging  and  opens  the  way  to  preparing  gravel 
surfaces  to  take  a  very  much  heavier  traffic  than  they 
have  been  able  hitherto  to  endure.  With  these  treat- 
ments, the  state  highway  between  Kittery  and  Port- 
land has  carried  as  high  as  2,000  to  3,000  vehicles  per 
day  during  the  summer  months,  with  not  too  high  up- 
keep costs.  The  same  highway  has  sections  of  tar- 
bound  macadam  and  of  concrete  with  which  these 
gravel  surfaces  compare  very  favorably  during  the 
summer  months. 


This    gravel    road,    receiving    refined    tar    applications    for    five    years,    takes 
heavy  main  line   traffic  up  to  3,000  vehicles  a  day. 

ever  a  break  occurs,  in  order  to  keep  the  surface  in- 
tact. Treatments  put  on  in  this  way  last  generally 
well  into  the  winter.  Their  endurance  through  the 
period  when  the  frost  is  coming  out  of  the  ground 
depends  much  on  the  drainage  of  the  road,  on  the  ex- 
act character  of  the  gravel  used,  and  on  the  season. 
After  a  winter  of  very  heavy  snow,  followed  by  a 
short  spring,  these  surfaces  may  come  through  the 
spring  without  breaking  up  and  be  ready  for  retreat- 
ment without  requiring  any  work  upon  the  surfaces. 
In  other  cases,  the  surface  may  break  entirely  and  the 
road  be  in  no  better  shape  during  the  spring  than  any 
other  gravel  road.  In  this  case,  it  is  necessary  to  re- 
shape the  surface  and  then  to  drag  it  back  into  .shape 
until  it  has  hardened  up  in  the  same  way  that  the 
road  was  prepared  when  it  was  originally  treated. 
A  refined  tar  is  then  applied  as  in  the  first  place,  al- 
though it  is  found  that  usually  a  much  less  quantity 
is  required  than  in  the  original  treatment.     In   cases 


Road  Policy  for  Island  of  Montreal 

Several  members  of  the  Quebec  Provincial  Legis- 
lature, representing  constituencies  on  the  Island  of 
Montreal,  conferred  in  Montreal  last  -week  on  the  pro- 
posal of  Lieut. -Col.  (ieorge  R.  Hooper,  that  an  advis- 
ory commission  be  formed  with  a  view  to  formulating 
and  carrying  out  a  definite  road  policy  for  the  island. 
It  was  pointed  out  that  the  present  system  of  location, 
construction  and  maintenance  deprives  the  public  of 
much  of  the  value  of  the  good  roads  in  existence,  or 
to  be  laid,  as  many  fine  sections  of  highway  are  inter- 
spersed with  bad  stretches.  A  comprehensive  plan  cf 
linking  U])  the  existing  roads,  and  a  standardized  pol- 
icy of  construction  and  maintenance,  could  only  be 
carried  into  effect  by  some  such  body  as  is  proposed. 
The  conference  will  be  resumed  after  the  provincial 
elections. 


At  the  forthcoming  Canadian  Good  Roads'  Con- 
gress, in  Quebec  City,  a  proposal  will  be  brought  up 
for  the  formation  of  highway  commissions  for  large 
districts  embracing  many  municipalities,  such  as  one 
for  the  whole  island  of  Montreal,  thus  ensuring  uni- 
formity of  construction  on  main  highways  and  also 
assisting  the  various  municipalities  in  their  improve- 
ment programmes  by  making  available  expert  advice. 
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Concrete  Roads,  Bridges  and  Culverts 

Mr.  H.  E.  Breed  Before  Canadian  Good  Roads  Congress  Outlines 
Features    of    Importance   to   be    Observed    When    Using    Concrete 


T 


HE   trenchant   title   of   the   paper  assigned   me 

assures  concrete  its  rightful  place  in  the  family 

of  good  roads  so  as  to  make  superfluous  any 

further    introduction    from    me    concerning    its 

value. 

Concrete  pavement  is  composed  of  cement  and  fine 
and  coarse  aggregate,  with  the  admixture  of  water. 

Fine  aggregate  is  sand,  crushed  slag  or  rock,  con- 
sisting of  hard,  durable  particles  smaller  than  34  •"• 
in  size,  free  from  organic  impurities,  carrying  not  over 
5  per  cent,  of  silt  or  loam,  and  of  such  gradation  as  will 
give  equal  or  greater  compressive  strength  than  the 
.'■tandard  Ottawa  .sand,  when  tested  in  like  manner, 
using  the  same  cement. 

Coarse  aggregate  is  crushed  rock  or  pebbles,  con- 
si.sting  of  tough,  hard  particles  free  from  dust  and  of 
such  size  as  will  pass  a  3-in.  circular  ring  and  be  re- 
tained in  a  3/8  in.  circular  ring. 

The  success  or  failure  of  the  pavement  depends  on 
quality,  sizing  and  proportioning  of  the  materials  and 
the  ))lacing  and  curing  of  the  concrete. 

First  in  importance  are  the  materials  used;  they 
determine  the  quality  of  the  jiavement.  The  fine  ag- 
gregate should  be  tested  for: 

1.  Organic  Impurities. 

2.  Gradation  (sieve  analysis) . 

3.  Mortar  strength. 

4.  Volume  of  silt  or  loam. 

Field  Tests 
I  shall  give  only  the  field  tests,  as  these  are  the 
most  useful  and  can  be  readily  made  by  the  inspector 
to  determine   that   the  material   being  used   measures 
up  to  that  approved  by  the  laboratory  tests. 

1.  Organic  im])urities  are  detected  as  follows: 
"Fill  a  12  oz.  graduated  prescription  bottle  to  the 
4^4  oz.  mark  with  the  sand  to  be  tested.  Add  a  three 
per  cent,  solution  of  sodium  hydroxide  (NaOH)  until 
the  volume  of  the  sand  and  solution,  after  shaking, 
amounts  to  7  oz.  Shake  thoroughly  and  let  stand  over 
night.  Observe  the  color  of  the  clear  supernatant 
liquid."  If  it  is  colorless,  or  has  a  bright  yellow  color, 
any  organic  impurities  contained  are  harmless.  If  it 
shows  a  darker  colored  solution,  the  sand  should  be 
rejected  and  accepted  only  after  full  T.aboratory  test, 
a  descri|)tion  of  which  can  be  found  in  Part  I  of  the 
1917  Proceedings  of  the  American  Society  for  Testing 
Materials,  pages  327 — 333. 

2.  Gradation  tests  for  sand  (sieve  analysis).  Field 
testers  are  made  which  have  the  '4-in.,  the  20  and  the 
50  sieves.  By  the  u.se  of  these  it  can  be  determined 
whether  the  material  comes  within  the  limits  of  the 
specification. 

3.  Mortar  strength  test  must  be  made  in  the  lab- 
oratory, on  account  of  the  necessity  of  a  testing  ma- 
chine to  determine  the  compressive  strength.  How- 
ever, a  test  for  set  can  Re  made  in  the  field  by  mixing 
the  sand  with  cement  and  forming  a  pat  with  thin 
edges.  P.y  breaking  the  edges  after  24  to  48  hours, 
the  engineer  can  determine  how  the  material  sets. 

4.  Volume  of  silt  or  loam  is  determined  by  add- 
ing an  excess  of  water  to  a  given  quantity  of  sand  in  a 


glass  graduate.  The  whole  is  well  agitated  and  al- 
lowed to  stand  until  the  loam  and  silt  have  settled  on 
top;  when  their  ])ercentage  may  be  measured. 

The  coarse  aggregate  cannot  be  tested  in  the  field. 
Field  determination  of  these  materials  can  be  made 
only  for  voids.  Visual  inspection  should,  of  course, 
detect  soft  material  and  dirty  aggregates.  Such  inspec- 
tion should  be  made  constantly,  to  know  that  the  ma- 
terial is  running  uniform  and  of  quality  equal  to  the 
original  sample.  When  we  realize  that  nature  never 
has  two  deposits  alike,  the  importance  of  these  tests 
in  securing  good  work  will  be  readily  appreciated. 

Indicates   Difference  Between   Poor  and  Good  Stone 

For  laboratory  test  of  coarse  aggregates,  the  most 
valuable  is  the  Deval  abrasion  test.  It  is  in  general 
use  and  has  been  standardized.  How  accurate  it  is  in 
determining  the  suitability  of  coarse  aggregate  for 
concrete  remains  to  be  seen.  Certain  it  is.  however, 
that  this  test  indicates  the  difference  between  poor 
and  good  stone;  and  taken  in  conjunction  with  the 
imjjact  test,  which  I  will  describe  later,  it  is  the  best 
means  we  yet  have  of  determining  the  suitability  of 
stone  for  concrete  roads. 

The  tests  for  pebbles,  by  some  called  gravel,  with 
the  Deval  machine  have  been  imsatisfactory,  because 
certain  pebbles  much  inferior  in  service  to  trap  and 
syenite  rock,  show  less  loss  when  tested  than  do  these 
standard  materials.  In  1915,  in  our  New  York  State 
Highway  Department  Laboratory,  we  modified  the 
Deval  stone  abrasion  machine,  by  substituting  a  slot- 
ted cylinder  for  the  closed  cylinder.  The  ^lots  allow 
the  fines  to  escape,  so  that  there  is  no  protective 
cushion  of  dust  to  keep  the  jiebbles  from  wear.  For 
four  years  we  have  found  that  this  machine  has  given 
slag  and  pebbles  a  truer  rating  in  accordance  with 
the  service  test,  though  often  at  variance  with  the 
showing  of  the  standard  cylinder. 

After  testing  the  aggregates,  we  make  tests  of  the 
concrete  they  compose,  for  two  purposes:  first,  to 
determine  its  wear;  second,  to  determine  its  strength. 

Wear  Resistance  of  Aggregates 
By  far  the  most  xaluahle  test  to  determine  the  wear 
resisting  values  of  various  aggregates  used  in  concrete 
roads,  is  a  machine  which  generates  impact  stresses, 
closely  paralleling  tho.se  set  up  by  traffic.  This  ma:h- 
ine  is  described  in  the  Engineering  News  Record  of 
May  2,  1918,  by  H.  S.  Mattimore,  engineer  in  charge 
of  physical  testing.  New  York  State  Commission  of 
Highways.  In  general  the  machine  consists  of  an  arm 
which  is  raised  by  a  cam  and  falls  freely  striking  the 
concrete  cube.  At  the  head  of  the  arm  are  placed  nine 
hitting  points,  armored  Kvith  non-slip  horse  calks, 
each  point  and  its  shaft  being  held  in  place  by  a  spring 
giving  i^-inch  play  to  compensate  for  any  irregular- 
ity or  unequal  wear  during  test  in  the  surface  of  the 
sample.  The  effective  weight  of  the  head  is  29  lbs., 
and  the  blows  are  delivered  at  the  rate  of  100  per  min- 
ute. The  sample  used  is  a  6-inch  cube  or  cylinder 
placed  upon  a  table  which  is  revolved  by  a  dog  at- 
tachment, so  that  the  blows  of  the  calk.s  strike  in  9 
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concentric  circles  ^ij-i'ich  apart.  To  date,  several  hund- 
red tests  have  been  run  with  this  machine. 

The  results  indicate  that  generally  the  aver- 
age loss  increases  as  the  mortar  strength  of  the  sand 
decreases.  An  average  loss  of  each  test  shows  that 
there  is  greater  strength  in  the  1:1>^:3  mix  than  in 
the  1:2:4  mix  It  is  interesting  to  note  that  syenite 
with  the  French  coefficient  of  12.5  shows  approxi- 
mately an  equal  loss  under  this  test  to  Buffalo  lime 
stone  with  a  French  coeffiicent  of  7.9.  On  the  basis 
of  the  Deval  test,  the  lime  stone  is  inferior  for  road 
purposes  to  the  syenite,  but  service  conditions  indi- 
cate that  the  Buflfalo  lime  stone  and  many  other  lime 
stones  with  a  French  coefficient  of  7  and  better,  are 
very  satisfactory  in  service.  In  general  six  conclusions 
seem  justifiable : 

1.  Crushed  stone  concrete  resists  impact  bettor 
than  gravel  concrete. 

2.  Large-sized  material  is  more  durable  than  the 
small  sizes. 

3.  Toughness  is  a  very  important  factor  in  aggre- 
gate that  is  subjected  to  impact. 

4.  The  fine  and  coarse  aggregate  must  both  be 
good  if  we  are  to  get  the  most  from  the  pavement. 

5.  Coarse  grained  sand  mortar  resists  impact  bet- 
ter than  a  mortar  made  with  finer  grained  sand. 

6.  No  relation  has  as  yet  been  observed  between 
compressive  strength  and  resistance  to  impact. 

Determination  of  Strength. 

In  the  test  to  indicate  strength  concrete  from  a 
batch  is  made  up  on  the  road  into  six-inch  cubes,  or  6 
bv  12-inch  cylinders  from  every  500  cu.  yds.  or  less 
of  material.  They  are  cured  for  21  days  in  moist  sand 
'?nd  then  shipped  into  the  laboratory  and  tested  at 
;  28  days.  The  following  is  a  record  of  four  years'  work 
done  under  my  direction : 

Years 


Mix 

Coarse 

^'o.   of 

Average 

Aggregate 

Cubes 

Compression    per 
Square  inch 

1:1   1/2:3 

Stone 

1684 

:J9,50 

(( 

Gravel 

221 

2950 

1915-16 
f  1917-18 

You  will  note  that  a  total  of  1905  tests  were  made 
■  and  that  with  the   exception   of  the   gravel,  they  are 
well  over  3000  lbs.  per  square  inch.   When  any  individ- 
ual test  shows  Ijelow  3000  lbs.,  we  immediately  made 
a   thorough    investigation     to     determine   the   cause. 
While  this  would  occur  too  late  to  correct  the  given 
\  piece  of  work,  it  had  a  good  moral  effect  on  the  con- 
ttractor;   and   wholesome   rivalry   was   inspired   among 
tthe  engineers  to  have  a  high  test  value  for  their  work. 
The  figures  given   above   represent  actual   tests  from 
the  laying  of  something  over  400  miles  of  16  ft.  con- 
crete pavements  of  6  inches  average  thickness. 

Methods  of  Application 

Next  in  time,  but  of  equal  importance  to  the  choice 
of  materials,  is  the  method  of  application.  Upon  this 
depends  the  strength  of  the  pavement. 

First.     Proportioning. 

The  mix  should  be  proportioned  in  such  a  manner 
as  to  give  the  greatest  density.  For  the  general  run 
of  materials  and  the  strength  necessary,  the  1-1  1/2-3 
mix  most  nearly  meets  all  requirements.  Varying 
slightly,  the  fine  and  coarse  aggregates  as  indicated 
by  the  field  tests  for  voids,  so  that  greatest  density 
is  obtained.  The  coarse  aggregate  should  consist  of 
well-graded  particles  from  3/8  to  3  in.  in  size. 

Second.  Mixing  should  be  thorough  and  of  p.t 
least  one  minute  duration  ;  however,  many  specifica- 
tions require  a  minute  and  a  half.  Whatever  the  re- 
quirement, there  is  just  one  sure  way  to  get  the  full 


time  called  for,  that  is  by  use  of  the  batch  meter.  It 
eliminates  all  argument  with  the  inspector.  It  is  fair- 
er to  the  contractor,  for  it  puts  them  all  on  the  same 
basis.  The  water  used  must  be  clean  and  free  from 
oil.  acid,  alkali,  or  organic  matter.  An  excess  of  water 
impairs  the  strength  of  the  concrete.  Only  enough 
should  be  used  to  make  the  concrete  workable.  Pro- 
fessor Abrams  says  that  his  experiments  show  that 
one  pint  more  water  than  necessary  to  produce  a 
plastic  concrete,  reduces  the  strength  to  the  same  ex- 
tent in  a  one  bag  batch,  as  though  it  had  been  robbed 
of  two  or  three  pounds  of  cement.  Bulletin  No.  I,  en- 
titled, "Design  of  Concrete  Mixtures,"  by  Dufif  A. 
Abrams,  Lewis  Institute,  Chicago. 

Third.     Placing  and  I'inishing. 

There  are  two  methods  of  finishing  concrete  after 
it  has  been  placed  upon  the  subgrade.  One  is  by  the 
use  of  a  machine  finisher;  the  other,  which  is  still 
more  generally  used,  by  hand.  Machine  type  of  fin- 
ishing is  proving  more  and  more  satisfactory.  It  gives 
a  uniform,  smooth  finished  result,  lessens  the  amount 
of  labor  behind  the  mixer — a  decided  advantage  in  the 
present  labor  shortage — and  by  permitting  a  stifTer 
mix  insures  a  stronger  concrete.  By  hand,  the  finish- 
ing is  done  in  various  ways.  The  one  that  gives  the 
best  results  is  by  use  of  a  steel  shod  strike-board  to 
level  and  tamp  the  concrete.  This  should  be  followed 
by  a  light  roller  to  take  off  the  excess  water  and  com- 
pact the  concrete.  In  some  cases  this  is  all  the  finish- 
ing that  is  done..  Greater  smoothness  may  be  secured, 
however,  through  the  use  of  two  belts  which  are  drawn 
backward  and  forward  across  the  pavement  with  a 
slightly  diagonal  motion  in  moving  ahead. 

Fourth.     Curing. 

On  this  depends  the  final  set  and  durability  of  the 
pavement,  soon  after  the  use  of  the  final  belt,  the  sur- 
face should  be  protected  by  an  awning  of  canvas  to 
prevent  rapid  evaporation.  There  are  two  methods  of 
curing,  that  of  the  earth  covering  with  subsequent 
sprinklings  to  keep  the  earth  moist;  and  that  of  pond- 
ing. Both  of  these  methods  can  be  ])Ut  in  operation  as 
soon  as  the  concrete  has  hardened  sufficiently  to  stand 
the  earth  cover  or  the  dams  for  the  oond.  With  the 
earth  cover  at  least  two  inches  of  earth  should  be  put 
upon  the  pavement ;  for  the  ponding,  a  depth  of  two 
inches  of  water  should  be  carried.  .  If  the  temperature 
is  running  below  .50  degrees  Fahrenheit,  the  covering 
can  be  omitted  and  the  concrete  sprinkled  two  or 
three  times  a  day.  Traffic  should  be  kept  off  the  pave- 
ment for  at  least  fourteen  days,  though  the  cover  can 
be  removed  after  ten  days  of  ordinary  weather.  Dur- 
ing cold  weather,  opening  to  traffic  should  be  still  fur- 
ther deferred  unless  calcium  chloride  is  used  to  accel- 
erate the  set  of  the  concrete. 

Concrete  Pipe  Culvert  Worth  Consideration 

All  that  I  have  said  so  far  of  concrete  for  roads 
applies  equally  to  concrete  for  bridges  and  culverts 
with  the  exception  of  such  obvious  details  of  curing 
and  finishing  as  must  be  familiar  to  everyone.  Worthy 
of  special  emphasis  here,  however,  is  the  concrete  pipe 
culvert  because  many  road  builders  do  not  yet  seem 
fully  aware  of  its  value.  The  laying  of  culverts  is  al- 
most the  first  piece  of  work  to  be  done  on  a  jol).  To 
have  to  wait  for  the  arrival  of  sand  and  stone  to  mix 
concrete  often  means  loss  of  time  and  labor  that  would 
be  conserved  if  the  contractor  had  his  concrete  pipe 
culvert  delivered  direct  from  the  manufacturer  all 
ready  to  put  in.  Then  the  rest  of  the  work  could  pro- 
ceed independently  and  to    greater     advantage.    The 
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head  walls  of  the  culvert  can,  of  course,  be  built  on 
at  any  time. 

All  that  might  stand  as  part  of  a  primer  on  con- 
crete road  building.  It  is  trite.  I  have  ventured  to 
bore  you  with  the  repetition  of  it  only  because  every 
failure  I  have  ever  seen  in  concrete  pavement  has 
been  directly  traceable  to  some  neglect  of  these  first 
principles. 

Now,  taking  for  granted  the  skill  and  care  essential 
to  the  success  of  our  pavement,  let  us  jump  from  the 
primer  to  the  last  chajjter  of  a  treatise  on  ei'igineer- 
ing.    Consider  very  briefly  economy  of  construction. 

There  are  three  general  methods  of  building  con- 
crete roads: 

1.  The  delivery  of  the  materials  on  the  sul)-grade. 

2.  The  delivery  of  batches  direct  to  the  mixer. 

3.  The  manufacture  of  materials  at  a  central  mi.x- 
ing  plant. 

The  first  method  (materials  on  the  sub-grade)  has 
the  advantage,  as  a  rule,  of  lower  plant  charges,  but  it 
requires  more  labor  and  involves  a  loss  of  from  five 
to  ten  per  cent,  of  the  materials  used,  plus  the  neces- 
sity of  re-shaping  the  sub-grade.  The  second  method 
(delivery  of  batches  direct  to  the  mixer)  has  the  ad- 
vantage of  saving  the  loss  of  materials  on  the  sub- 
grade  and  eliminating  the  extra  grading  cost;  it  les- 
sens the  number  of  laborers  needed  and  insures  the 
delivery  of  materials,  when  industrial  track  is  used, 
at  times  of  soft  sub-grade  and  inclement  weather. 
The  third  method  (the  central  mixing  plant)  is  most 
economical  of  all.  It  saves  time  and  labor  through  the 
stationary  mixer  and  the  once-made  sub-grade.  Its 
chief  disadvantage,  the  segregation  of  materials  in 
transit,  may  be  obviated  by  the  use  of  a  dry  mix  and 
a  finishing  machine. 

If  the  materials  are  placed  upon  the  subgrade, 
great  care  should  be  taken  that  the  piles  or  winrows 
of  material  are  of  such  size  and  so  placed  as  to  require 
little  handling  to  get  them  to  the  mixer.  I  have  known 
poor  placing  to  increase  the  maniijulation  cost  one- 
third. 

Where  local  stone  is  being  manufactured,  screen- 
ings can  be  used  in  some  cases  for  the  fine  aggregate. 
Thus  we  save  what  generally  is  a  waste  product. 
However,  before  permitting  their  use,  thorough  tests 
should  be  made  of  their  fitness.  I  have  had  tests  made 
of  commercial  stone  screenings  showing  all  the  way 
from  95  to  2-K)  per  cent,  of  the  compression  .strength 
of  Ottawa  .sand. 

Use  of  Local  Materials 

A  thorough  examination  of  the  site  of  the  work 
and  its  surrounding  territory  will  often  disclose  good, 
available  local  materials.  One  may  fall  here  between 
two  evil.s — a  too  cursory  or  inexperienced  examiner 
who  finds  nothing  where  there  is  much ;  or  a  too 
zealous  discoverer  who  ardently  insists  that  what  he 
finds  is  good,  whether  or  no.  The  people  for  this  work 
are  those  with  sound  training  in  geology  and  miner- 
alogy. They  will  save  the  state  many  thousands  of 
dollars  that  might  be  lost  either  through  the  consider- 
ation of  poor  materials  or  through  needless  transpor- 
tation charges. 

In  another  way  hitherto  neglected  can  the  State 
save  large  sums  in  building  its  concrete  roads.  We 
all  know  that  by  the  use  of  well-graded  aggregates  in 
making  concrete  the  necessary  amount  of  cement,  its 
most  costly  factor,  is  diminished.  In  other  words,  the 
finer  stones  fill  up  the  interstices  that  would  otherwise 
absorb  cement  and  sand.    Or,  using  the  same  amoutit 


of  cement  and  sand,  and  the  well-graded  stone,  you 
can  get  an  increase  over  the  ungraded  stone  of  from 
five  to  ten  per  cent,  in  bulk.  Shrewd  contractors  have 
been  quick  to  take  advantage  of  this,  in  spite  of  the 
fact  that  some  states,  like  New  York,  have  written 
their  sjjccifications  for  a  graded  aggregate.  I  believe 
the  states  would  save  large  sums  of  money  and  secure 
much  better  work  by  buying  all  the  materials  for  the 
concrete  used  in  road  work. 

But  that  is  matter  for  another  story,  which  would 
detain  us  now  beyond  limits.  I  will  only  say  with  a 
careful  attention  to  adjectives,  that  built  with  due  care 
for  first  principles  and  close  observance  of  |)ractical 
economies,  the  concrete  road  will  yield  generally  sat- 
isfactory results  at  comparatively  low  cost. 


Good  Roads  and  Agriculture 

Roads  Provide  Vital  Link  Between    Farm 

and  Market— Greater  Production 

Assured  by  Good  Highways 

By  Geo.  S.  Henry* 


THE  roads  of  the  country  provide  the  vital  link 
between  farm  and  market,  and  are  more  closely 
related  to  agriculture  than  to  any  other 
of  our  national  industries.  The  country 
has  arrived  at  a  point  in  its  development  when 
much  depends  upon  the  work  of  the  farmer. 
The  war  has  left  us  w-ith  annual  interest 
charges  of  approximately  $125,000,000.  To  meet  these 
charges,  together  with  the  sinking  fund,  our  national 
resources  must  be  developed,  while  strictest  economy 
must  be  practised. 

It  is  evident  that  the  railway  machinery  created 
to  take  care  of  the  production  of  the  country  is  suffi- 
cient to  deal  with  at  least  twice,  if  not  three  times,  the 
existing  output,  and  it  is  obvious  that  the  burden  of 
interest  upon  the  immense  amount  of  cajjital  supplied 
will  be  a  heavy  one  until  the  productive  power  of  the 
country  is  greatly  increased.  I  am  convinced  that 
every  possible  effort  will  be  made  by  all  concerned — 
the  Canadian  government,  the  provincial  government, 
the  municipalities,  the  great  railway  companies,  bank- 
ers, traders  and  others — to  increase  rai)idly  the  agri- 
cultural output  of  the  country  upon  which  the  welfare 
of  the  Canadian  people,  both  individually  and  collec- 
tively, absolutely  depends,  and  that  the  effect  of  their 
concerted  effort  will  be  so  great  that  the  country  will 
carry  with  safety  a  burden  which  might  otherwise 
overtax  its  strength.  It  is,  however,  of  the  greatest 
possible  importance  that  the  work  of  directly  increas- 
ing the  productive  power  of  the  country  by  placing  a 
larger  proportion  of  the  population  upon  the  land 
should  be  carried  out  with  the  least  possible  delay. 

Agriculture  the  Largest  Wealth  Producer 
In  other  words,  in  the  years  which  are  coming  upon 
us,  the  farmer  and  the  farm  must  occupy  an  even 
more  important  place  in  the  economy  of  the  nation 
than  ever  before,  for  while  our  forests,  our  mines,  our 
fisheries,  and  our  manufacturers,  are  all  important, 
agriculture  has  and  will  play  in  the  future  by  far  the 
largest  part  in  the  wealth  production  of  Canada.  Speak- 
ing more  particularly  of  agriculture  in  the  province  of 
Ontario  (and  what  is  said  of  this  province  is  true  pro- 
portionately to  a  greater  extent  of  the  other  provinces 
of  the  Dominion),  the  strictly  rural  population  of  the 

•Minister  of   Agriculture,   before   Canadian    Good    Roads   Congress, 
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settled  portions  of  the  province  stood  in  1911  at  1,- 
024,000  as  against  1,271,000  in  the  urban  municipalities, 
so  that  the  farmers  constitute  by  far  the  most  numerous 
single  element  in  the  country.  In  the  aggregate  they 
have  the  largest  capital  investment  in  the  province ; 
the  last  census  shows  the  following  comparison :  capi- 
tal investment  in  agriculture  (Ontario  only)  $1,283,- 
000,000;  capital  investment  in  manufactures  and  indus- 
tries (Dominion  of  Canada)  $1,247,500,000;  so  that 
agriculture  in  Ontario  exceeds  the  investment  in  manu- 
factures and  industries  in  the  Dominion  by  $35,500,- 
000.  These  figures  have  changed  materially  since  the 
war  period,  and  while  our  manufacturing  plants  have 
greatly  increased  in  value,  the  value  of  the  agricultur- 
al products  of  the  province  has  grown  from  $175,000,- 
000  in  1911  to  $335,000,000  in  1918  in' field  crops.  The 
total  including  animals  and  their  products  amounted 
to  $450,000,000  in  1918,  and  it  has  been  demonstfated 
that  the  application  to  all  the  farms  of  the  province 
of  the  methods  employed  on  the  best  ten  per  cent. 
of  them  would  double  the  value  of  its  agricultural 
production. 

Good  Roads  Aid  in  Better  Production 

How  great  would  be  the  prosperity  of  Ontario  if 
her  agricultural  production  rose  to  $900,000,000.  In  no 
other  department  of  the  life  of  the  community  is  any 
such  increase  of  wealth  even  remotely  possible  within  a 
reasonable  period.  General  conditions  are  necessary 
to  such  a  result,  and  they  range  from  willingness  on 
the  part  of  the  farmer  to  adopt  the  methods  actually  in 
use  by  some  of  their  number  to  the  provision  by  the 
people  of  the  equipment  which  is  necessary.  Good 
roads  are  part  of  the  equipment  supplied  to  the  in- 
dividual farmer  by  the  community.  The  man  whose 
farm  is  separated  from  its  market  by  several  miles  of 
difficult  roadway  wastes  part  of  his  time,  his  energy 
and  his  capital  on  unnecessary  effort  in  transporta- 
tion ;  he  is  driven  into  the  less  productive  kinds  of 
farming,  and  he  loses  part  of  the  proper  returns,  even 
from  his  unproductive  type  of  farming.  Good  roads 
will  not  of  themselves  increase  production  and  enhance 
values,  but  they  give  the  farmer  a  chance  to  do  these 
things,  and  they  are  an  indispensable  preliminary  to 
the  process  of  getting  more  from  the  land. 

The  suggestion  that  the  social  development  of  the 
rural  section  is  necessary  for  the  purpose  of  render- 
ing the  farm  a  more  pleasant  place  to  live,  and  thus 
checking  a  further  movement  from  farm  to  city,  is 
important  and  necessary,  and  good  roads  will  un- 
doubtedly play  a  big  part  in  eliminating  the  isolation  of 
the  farm.  It  is  logical  that  good  roads  will  aid  the 
further  establishment  of  the  rural  mail,  and  as  distance 
today  is  measured  by  time  rather  than  by  miles,  good 
roads  with  the  family  automobile  and  market  truck 
will  prove  wonderful  savers  of  time.  This  is  important 
when  help  is  at  a  premium. 

The  cost  of  marketing  farm  produce  plays  an  im- 
portant part  in  agricultural  profits.  While  there  are 
no  figures  available  which  can  be  considered  authentic, 
a  careful  survey  has  placed  the  cost  of  hauling  pro- 
duce over  average  country  roads  at  25c.  per  ton  mile. 
At  this  rate  20  miles  to  market  or  a  cost  of  $5.00  for 
this  distance  would  often  take  the  profit  from  an  other- 
wise profitable  crop.  In  England  the  haul  cost  per 
ton  per  mile  is  placed  at  8c.  It  is  a  fair  conclusion 
that  hauling  cost  can  be  reduced  at  least  50  per  cent., 
and  this  saving  is  profit  to  the  agriculturist. 

Educational  advantages  of  the  farmer  are  closely 
identified  with  the  road  question.     Community  inter- 


«^sts  are  broadened,  people  are  less  sectional,  ideas  cir- 
culate more  rapidly,  neighborhoods  are  widened,  the 
city  and  the  country  are  bound  closely  together,  and 
it  is  ea.^y  to  discover  that  their  interests  are  one  and 
the  same.  A  cash  value  cannot  be  placed  upon  the  ad- 
vantages accruing  to  the  rural  section  from  improved 
roads.  But  with  a  nation's  prosperity  and  future  de- 
pending largely  upon  the  farm,  and  the  farm  prosperity 
future  depending  largely  upon  the  farm,  and  the  farm 
depending  in  turn  upon  the  highway,  road  improve- 
ment does  not  remain  a  local  question,  but  resolves 
itself  into  one  affecting  the  very  life  of  the  nation 
itself. 

Farmers  Have  Contributed  Much 
In  the  past  the  farmer  has  played  an  important 
part  in  building  the  roads.  Much  criticism  is  offered 
the  statute  labor  system.  I  am  not  contending  that 
this  system  has  been  perfect,  but  it  has  assuredly 
played  an  important  part  in  the  road  building  pro- 
gram of  this  country,  and  this  condemned  system 
operated  by  the  honest  labor  of  the  farmer  is  respons- 
ible more  than  anything  else  for  the  splendid  net-work 
of  roads  radiating  throughout  this  Dominion,  and  now 
waiting  to  be  properly  surfaced  in  order  that  they  may 
be  made  the  modern  convenience,  and  may  play  the 
important  part  for  which  they  are  intended. 

I  have  said  that  our  roads  today  are  largely  a  monu- 
ment to  the  faithful  labor  of  the  agriculturist.  This 
has  been  recognized  by  governments,  and  the  distri- 
bution of  cost  has  been  considered  an  unfair  one.  The 
farmer  is  not  the  sole  user  of  the  road.|  It  is  as  im- 
portant that  the  urbanite  reach  the  country  as  it  is 
to  have  the  farmer  reach  the  city.  The  government  of 
Ontario,  as  well  as  the  governments  of  other  pro- 
vinces, have  arranged  a  system  of  assessment  and  ex- 
penditure, whereby  all  may  bear  a  fair  proportion  of 
the  cost.  Provincial  government  assistance  to  roads 
is  a  contribution  to  the  agriculturist.  The  cities  res- 
ponsibility is  shown  in  that  suburban  areas  have  been 
established  and  in  such  areas  the  cities  of  Ontario 
have  to  contribute  30  per  cent,  of  the  cost  of  certain 
main  designated  roads. 

The  importance  of  agriculture  is  recognized.  The 
necessity  of  an  equitable  assessment  of  cost  is  estab- 
lished,  and  with  the  early  improvement'  of  all  our 
roads,  a  solid  contented  constituency  will  be  estab- 
lished within  our  Dominion,  and  we  will  rapidly  reach 
that  position  among  the  nations  of  the  world  which 
has  been  purchased  for  us  by  Canada's  brave  sons 
on  the  fields  of  France  and  Flanders. 


The  Electrical  Contractors'  Association  of  Mon- 
treal, afifiliated  with  the  Association  of  Montreal  Build- 
ing and  Construction  Industries,  has  been  formed. 
The  association  will  be  a  section  of  the  parent  con- 
cern, with  its  own  officers,  constitution,  and  days  for 
meeting.  The  president  is  Mr.  R.  Moncel,  the  vice- 
president,  Mr.  F.  J.  Parsons,  and  the  executive  com- 
mittee, Messrs.  H.  Vincent  and  J.  St.  Amour.  The 
preliminary  meetings  were  well  attended.  The  ques- 
tion of  an  agreement  as  to  working  conditions  and 
wages  is  to  be  discussed. 


The  building  permits  of  Montreal  for  May  totalled 
$1,269,435,  a  gain  of  $610,755  as  compared  with  the 
corresponding  month  last  year.  This  converts  a  de- 
crease for  the  first  four  months  of  the  year  into  an 
increase  of  $414,000  for  the  five  months,  as  compared 
with  1918. 
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Steam  Hammers — Their  Selection,  Character- 
istics, Operation  and  Maintenance 


STEAM  pile  hammers  are  special  tools  highly  de- 
veloped for  the  specific  work  of  driving  and  pul- 
ling steel,  wood  and  concrete  bearing  and  sheet 
piles.  For  this  service  the  most  improved  types 
are  conspicuously  efficient,  durable,  and  economical. 
They  are  intended  only  for  the  specified  service  and 
should  not  be  used  for  other  purposes  for  which  they 
are  sometimes  proposed,  as  for  instance  for  breaking 
up  large  quarry  stones,  knocking  runners  from  cast- 
ings, cutting  up  pavements  and  the  like.  An  article 
on  the  selection,  characteristics,  operation  and  main- 
tenance of  steam  hammers  by  C.  S.  Ackley  of  the  Mc- 
Kiernan-Terry  Drill  Co.  appears  in  "Contracting"  and 
is  reprinted  herewith. 

Steam  pile  hammers  are  the  rational  development 
of  a  power  machine  to  replace  the  primitive  device  of 
a  drop  hammer  that  consists  of  a  heavy  weight  hoisted 
to  a  considerable  height  and  allowed  to  fall  between 
guides,  and,  striking  the  head  of  a  pile,  deliver  violent 
blows  at  comparatively  long  intervals  and  at  such  vel- 
ocity as  frequently  to  cause  the  destruction  or  injury 
of  the  pile  before  the  energy  can  be  transmitted 
through  the  pile  to  perform  useful  work. 

Steam  vs.  Drop  Hammers 

Except  for  the  occasional  advantages,  usually  in- 
herent only  on  very  small  or  casual  operations,  of  very 
simple  construction,  the  possibility  of  being  improvis- 
ed from  very  ordinary  supplies,  and  the  independence 
of  any  steam  power  that  enables  the  drop  hammers  to 
be  operated  by  hand,  animal  or  geared  power,  the 
steam  hammers  are  practically  and  theoretically  super- 
ior in  their  o])eration  and  result. 

Steam  hammers  are  especially  superior  to  drop 
hammers  for  heavy  driving;  for  deep  penetration,  for 
driving  inclined  piles,  for  large  jobs,  for  use  in  inac- 
cessible places ;  for  use  in  limited  headways ;  for  rapid 
driving;  for  high  efficiency;  for  adaptability  to  any 
kind  of  work  or  conditions ;  for  developing  the  maxi- 
mum bearing  value  of  the  pile,  and  have  besides  a 
great  advantage  in  maintaining  and  increasing  the 
constant  penetration  of  the  pile  by  means  of  the  static 
pressure  uninterruptedly  imposed  on  it  by  the  weight 
of  the  hammer  that  is  supported  by  the  piles  continual- 
ly during  the  driving  process. 

Typical  Features 

Reduced  to  its  lowest  terms,  the  steam  pile  hammer 
is  a  steam  cylinder  and  piston  resting  on  the  pile  and 
delivering  to  it  a  blow  with  every  stroke  of  the  pis- 
ton. In  some  makes  the  piston  forms  the  hammer  and 
in  others  the  piston  is  stationary  and  the  entire  re- 
mainder of  the  machine  serves  as  a  hammer. 

There  are  two  principal  types  of  steam  pile  ham- 
mers, the  single-acting  and  double-acting.  In  the  for- 
mer the  expansion  force  of  the  steam  is  used  merely 
to  lift  the  moving  part  that  falls  on  the  anvil  with  iner- 
tia due  only  to  its  own  weight.  In  the  latter  the  steam 
is  admitted  at  both  ends  of  the  cylinder  alternately,  and 
not  only  lifts  the  moving  part,  but  drives  it  with  full 
expansive  force  in  addition  to  the  weight  of  the  falling 


body,  thus  jjroducing  more  rapid  and  stronger  action 
and  using  a  larger  quantity  of  steam. 

Comparison  of  Single  and-  Double-Acting   Hammers 

'l"he  advantages  claimed  for  single-acting  hammers 
over  double-acting  hammers  are  the  possibilities  of 
somewhat  fewer  ])arts  and  greater  simplicity,  a  reduc- 
ed first  cost,  and  a  smaller  consumption  of  steam  pow- 
er, which  in  the  larger  sizes,  may  be  only  about  two- 
thirds  of  that  used  by  the  double-acting  hammers. 

The  double-acting  hammer  is  superior  to  the  single- 
acting  hammer  in  that  it  can  drive  inclined  piles  as  effi- 
ciently as  vertical  ones ;  that  it  strikes  blows  with  much 
greater  rapidity ;  that  it  can  strike  a  very  much  heavier 
blow  owing  to  the  acceleration  by  the  steam  that  may 
be  as  great  as  pressure  permits ;  that  it  keeps  the  piles 
in  more  constant  motion,  reducing  or  eliminating  the 
loss  of  motion  between  blows,  and  thus  preventing  the 
material  through  which  it  penetrates  from  exerting  a 
positive  and  rapidly  increasing  frictional  pressure  on 
it ;  that  it  requires  shorter  leads  because  its  vertical 
height  is  considerably  less,  especially  in  the  larger 
sizes,  where  it  is  only  about  60  per  cent,  of  that  requir- 
ed for  single-acting  hammers  with  longer  stroke,  which 
thus  necessitate  considerably  greater  vertical  clearance. 

On  the  other  hand,  the  double-acting  hammer  has 
a  higher  first  cost  than  the  single-acting  hammer  and 
requires  considerably  more  ])ovver  for  its  operation. 

General  Specifications 

All  the  principal  types  of  steam  hammers  are  made 
in  several  sizes,  of  which  the  larger  ones  are  chiefly 
intended  for  driving  larger  and  longer  piles,  and  for 
piles  that  penetrate  very  difficult  soil.  With  the  largest 
sizes  of  hammer  of  either  type  suitable  piles  can  be 
driven  to  a  great  depth  in  any  material  through  which 
penetration  is  possible,  including  hard  pan.  Steel 
piles  have  also  been  driven  through  large  boulders 
which  they  split  or  have  been  driven  until  the  lower 
end  encountering  an  immovable  obstruction  has  been 
deflected  and  forced  upwards  till  it  actually  emerged 
above  the  surface  of  the  ground. 

Single-acting  pile  hammers  weigh  from  800  to  16,- 
000  lb.,  strike  from  125  to  50  blows  per  minute  and 
develop  a  variable  foot-pound  energy  proportioned 
solely  to  the  weight  and  lengtli  of  stroke.  The  largest 
size  is  rated  for  a  40  h.p.  steam  boiler. 

The  double-acting  pile  hammer  varies  in  weight 
from  145  lb.  to  1.3,200  lb.,  strikes  500  blows  to  140 
blows  per  minute,  and  when  supplied  with  steam  at 
a  pressure  of  80  lb.  per  sq.  in.,  develops  a  maximum 
energy  of  17,500  ft.  lb.  stroke  for  which  there  is  speci- 
fied a  60  h.p.  boiler. 

Air  and  Steam  Pressure 
Steam  pile  hammers  can  be  operated  either  with 
air  or  steam  without  any  change  or  adjustment  of  the 
valves.  In  both  cases  they  are  handled  exactly  the 
same  and  their  efficiency  is  substantially  unchanged. 
The  small  hammers  are  perhaps  a  little  more  lively 
when  operated  with  air  than  with  steam,  and  it  is  fre- 
quently convenient  to  supply  them  with  compressed 
air  instead  of  steam  when  they  are  used  for  driving 
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light  sheet  piles  and  because  a  moderate  amount  of 
compressed  air  is  often  available  from  the  contractors' 
supply  for  caisson  work  and  pneumatic  tools.  For 
heavy  hammers  the  amount  of  air  required  reaches  to 
600  ft.  per  minute  of  air  at  100-lb.  pressure  which  could 
hardly  be  supplied  by  an  ordinary  air  plant. 

Ordinarily  the  steam  pressure  is  assumed  to  be  80 
lb.  per  square  in.,  on  which  basis  hammers  are  rated 
and  comparisons  made.  A  pressure  of  70  lb.  will,  how- 
ever, operate  the  machine.  A  high  pressure  affords  no 
special  advantage  for  a  single-action  hammer,  but  it 
greatly  increases  the  energy  of  the  blows  of  the  double- 
acting  hammers  which  are  built  to  safely  withstand 
pressures  up  to  150  lb.,  thus  providing  for  very  power- 
ful blows  that  may  be  delivered  in  exceptionally  hard 
driving. 

Selection  of  Hammers 

In  purchasing  hammers  several  sizes  may  be  ad- 
vantageous if  there  is  a  sufficient  amount  and  variety 
of  work  to  justify  the  installation  of  a  large  plant  and 
the  different  hammers  can  be  selected  as  occasion 
requires  or  as  the  work  develops.  For  general  ser- 
vice or  for  ordinary  conditions  and  when  only  one  or 
two  hammers  are  likely  to  be  needed  it  is  well  to  se- 
lect a  hammer  of  ample  capacity  for  the  work  in  view 
and  with  some  excess  in  addition,  because  extra  weight 
is  no  disadvantage  and  is  always  beneficial  when  it  is 
necessary,  as  so  often  happens,  to  drive  the  pile  in 
material  harder  than  was  anticipated.  The  weight  of 
the  hammer  should  be  proportioned  not  only  to  the 
character  of  the  soil  penetrated,  but  with  allowance 
for  the  weight  of  the  pile  units  driven. 

The  larger  the  pile,  the  larger  amount  of  the  energy 
of  the  blows  will  its  inertia  absorb  and  the  hammer 
should  have  abundant  power  to  overcome  this  and 
maintain  its  effective  work.  The  excess  weight  of  this 
machine  is  also  an  advantage  on  account  of  the  static 
load  it  imposes  on  the  pile  and  tends  to  keep  it  con- 
tinually in  motion,  thus  materially  aiding  the  impact 
of  the  hammer.  This  pi^inciple  is  recognized  in  the 
construction  of  the  smallest  sizes  that  are  operated  by 
one  man  who  can  easily  handle  them.  Their  intrinsic 
weight  is  considerably  augmented  by  'the  weight  of 
the  operator  who  usually  stands  on  a  step  attached  to 
the  pile  frame  for  that  purpose  and  thus  supplements 
the  kinetic  energy  of  the  machine,  which  in  these  cases 
is  often  driven  by  air  supplied  for  drills,  riveters  and 
other  purposes  required  on  other  parts  of  the  work. 

Application  of  Hammer 

The  .steam  pile  hammer  re((uires  merely  to  be  placed 
on  top  of  the  pile  and  maintained  steadily  in  alignment 
with  it  while  in  operation,  being  supported  meantime 
solely  by  the  driven  pile.  Very  light  hammers  may 
be  manipulated  entirely  by  hand  if  they  do  not  have 
to  be  elevated  to  a  considerable  height  or  moved  long 
distances.  Heavier  hammers  are  supported  by  tackles, 
differential  hoists  and  the  like  and  may  or  may  not  be 
guided  in  leads.  They  are  used  in  connection  with 
ordinary  pile  driver  towers  and  leads,  with  special 
turntable  machines,  or  any  other  machines,  adapted 
to  the  use  of  a  drop  hammer,  or  they  may  be  operated 
from  a  radial  fixed  or  movable  jib  or  arm,  suspended 
from  a  mast  or  gin  pole,  from  shear  legs  of  a  traveler 
or  almost  any  other  suitable  fixed  or  movable  sup- 
port or  that  may  be  handled  by  a  derrick  boom  or  the 
boom  of  a  locomotive  crane. 

The  pile  hammer  may  be  used  with  suspended  ver- 
tical or  inclined  leads  and  even  the  large  sizes  may  be 


used  without  leads  if  properly  controlled  or  tag  lines, 
but  for  the  very  large  and  heavy  sizes  it  is  preferable 
to  use  leads.  The  single-acting  hammers  having  con- 
siderably greater  vertical  dimensions  generally  require 
leads,  especially  in  the  larger  sizes. 

For  driving  piles  below  the  surface,  both  single  and 
double-acting  hammers  use  the  ordinary  followers, 
but  they  do  not  generally  require  that  wooden  piles 
should  be  banded  at  the  top  to  prevent  splitting  or 
brooming,  or  that  caps  should  be  provided  for  steel  or 
wooden  piles  because  the  anvil  forms  a  block  that 
serves  instead  of  a  cushion  and  distributes  the  impact 
throughout  the  cross  section  of  the  piles. 

When  it  is  necessary  to  secure  the  top  of  the  pile 
transversely  and  ensure  accurate  centering  of  the  ham- 
mer, this  may  be  accomplished  by  bolting  shims  to  the 
lugs  that  project  from  the  bottom  of  the  pile  hammer, 
and  thus  building  them  up  until  the  required  clearance 
is  provided. 

For  driving  pre-cast  concrete  piles  a  cushion  is,  of 
course,  necessary  and  one  made  of  old  rope  is  found  to 
be  about  as  convenient  and  efficient  as  any. 

Use  of  Water  Jet 

For  driving  in  hard  pan,  clay  and  some  other  ma- 
terials there  is  no  advantage  in  the  use  of  a  water  jet, 
but  in  some  other  strata,  sand  and  gravel,  particularly, 
a  jet  is  of  great  advantage  and  may  be  operated  singly 
or  in  multiple,  attached  to  the  pile,  or  independent  of 
it,  and  used  with  the  driving  or  in  advance.  A  flatten- 
ed nozzle  is  considered  advantageous  and  gives  a  whirl- 
ing motion  to  the  water,  and  a  pressure  of  200  lb.  or 
more  is  desirable  for  the  best  results. 

Pulling  Piles  With  Steam  Hammer 
A  great  advantage  of  the  double-acting  hammer  is 
that  by  rever.sing  its  action  it  can  be  made  to  pull  piles 
with  the  same  facility  and  about  the  same  speed  with 
which  it  drives  them.  This  is  effected  by  inverting 
the  hammer  and  attaching  it  with  a  strong  connection 
to  the  top  of  the  driven  pile.  If  the  hammer  is  main- 
tained in  a  vertical  position  and  a  constant  lifting  ten- 
sion is  applied  to  it,  its  operation  will  start  the  pile 
moving  upwards  at  about  the  same  speed  at  which  it 
moved  downwards  at  the  completion  of  the  driving  and 
after  the  motion  is  well  established  the  hammer  may 
be  removed  and  the  pile  withdrawn  rapidly  by  the  use 
of  an  ordinary  tackle. 

This  method  of  pulling  has  become  standard  and 
has  been  very  satisfactorily  used  on  a  large  amount 
of  important  work  where  piles  have  been  pulled  that 
it  was  estimated  would  have  required  100  tons  tension 
M  a  powerful  tackle  if  the  hammer  had  not  been  operat- 
ed on  them.  The  pulling  is  prompt  and  successful  in 
many  cases  where  ordinary  tension  or  even  the  opera- 
tion of  jacks  would  be  exceedingly  slow  or  inefficient. 

It  has  been  found  particularly  advantageous  in  the 
case  of  deformed  piles  or  with  distorted  interlocks, 
where  in  order  to  pull  one  pile,  it  is  sometimes  neces- 
sary to  pull  a  group  of  two  or  more  on  account  of  the 
binding  in  the  interlocks.  It  has  been  successful  for 
piles  50  or  60  ft.  long  and  for  those  that  were  firmly 
embedded  in  very  adhesive  soil  or  that  had  been  bond- 
ed to  a  considerable  mass  of  concrete.  Ordinarily  they 
are  pulled  by  a  hammer  without  injury  and  a  very 
farge  proportion  of  them  are  suitable  for  re-driving. 
The  harness  with  which  the  hammer  is  attached  to  the 
pile  must  be  very  strong  and  well  adjusted  to  endure 
the  severe  duty.  It  may  be  made  of  welded  steel  bars 
or  it  may  consist  of  a  lashing  of  steel  wire  ropes  which 
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is  much  cheaper  and  simpler  than  the  welded  frame 
and  will  suffice  for  ordinary  work,  although  it  cannot 
easily  be  made  as  strong  as  the  welded  frame.  The 
frame  or  harness  is  often  attached  to  the  pile  by  means 
of  a  2  to  4-in.  pin  fastened  through  a  hole  in  the  web 
of  the  steel  sheet  pile,  but  when  there  is  great  resist- 
ance to  pulling  this  pin  may  tear  through'  the  web 
without  moving  the  pile.  Consequently  in  some  in- 
stances double  pins  are  used  but  obviously  do  not  de- 
velop quite  double  the  efficiency  of  a  single  pin  of  the 
same  size. 

Care  should  be  taken  that  the  pulling  clamp  is  bolt- 
ed tightly  to  the  web  of  the  pile  as  this  will  prevent 
the  web  buckling  above' the  pin  and  a  consequent  tear- 
ing which  often  causes  considerable  difficulty.  Some- 
times double  pins  are  used,  but  this  will  be  found 
necessary  only  in  very  exceptional  cases  if  the  pre- 
caution is  followed  of  properly  tightening  the  clamp  on 
the  pile  web. 

For  special  work  the  pulling  harness  is  sometimes 
attached  to  the  top  of  the  pile  by  means  of  mechanical 
grips  that  generally  combine  frictional  pressure  and  a 
slight  penetration  of  the  gripping  surface  that  holds 
on  strongly  enough  to  pull  the  pile  in  two  in  extreme 
cases. 

Care,  Maintenance  and  Operation 

The  steam  hammer  should  be  inspected  and  oiled 
and  all  nuts  carefully  examined  and  tightened  daily. 
Difficulty  in  starting  the  hammer  sometimes  occurs  on 
account  of  bad  lubrication.  Abundance  of  clean  oil 
should  be  used  and  the  oil  .should  be  light  if  the  ham- 
mer is  operated  with  air  pressure.  If  the  hammer  is 
put  out  of  service  for  storage  the  principal  precaution 
necessary  is  to  fill  the  steam  chest  with  oil  and  to  plug 
the  inlet  and  exhaust  ports. 

Extreme  care  should  be  taken  that  the  oil  is  in- 
troduced as  near  the  hammer  as  possible,  as  supply- 
ing it  through  the  hose  causes  an  extremely  heavy 
hose  expense  and  hose  deterioration  is  liable  to  give 
difficulties  through  small  parts  of  the  hose  entering 
the  valve.  If  the  hammer  is  to  be  put  out  of  service 
for  storage  the  principal  precaution  necessary  is  to 
douche  the  hammer  well  with  oil  when  hot,  being  sure 
that  there  is  no  water  left  in  the  hammer,  and  then  fill 
the  steam  chest  with  oil  and  plug  the  inlet  and  exhau.st. 

In  operation  the  side  rods,  valve  and  chest  bolts 
should  always  be  kept  tight  and  the  full  weight  of  the 
hammer  should  always  rest  squarely  on  the  pile  that 
is  being  driven.  Care  should  be  taken' to  avoid  the  use 
of  dirty  oil  or  old  hose,  either  of  which  are  liable  to 
cause  obstructions  in  the  valve  ports  and  interfere  with 
the  operations  of  the  hammer.  The  hose  should  be 
thoroughly  blown  out  before  connection  to  the  ham- 
mer. 

Life  of  Machine 

The  life  of  a  steam  pile  driver  should  be  10  years 
or  more  of  hard  work  with  good  treatment.  The 
amount  of  repairs  required  is  very  small  and  in  some 
cases  has  been  zero  for  several  years  of  constant  ser- 
vice. 

The  design  of  the  steam  hammer  has  been  so  thor- 
oughly perfected  that  during  the  last  five  years  little 
improvement  has  been  made  except  in  the  use  of  high- 
er class  material  and  better  finish.  In  the  future  it  is 
probable  that  the  principal  improvements  will  really 
be  only  refinements. 

For  use  in  remote  localities  where  communication 
is  slow  and  supplies  are  delayed  in  delivery  it  is  well  to 


have  spare  valve  gear  and  sometimes  anvil  blocks  in 
case  of  injury  or  breakage,  these  being  the  only  parts 
that  need  be  kept  in  duplicate. 

We  know  of  a  No.  7  hammer  which  has  been  in 
practically  constant  operation  for  five  years  without 
any  repairs.  Normally  about  25  per  cent,  of  our  pro- 
duct is  exported  and  during  the  war  we  furnished 
several  hundred  No.  5  and  No.  6  double-acting  ham- 
mers to  the  Allies  for  military  work. 

Efficiency  of  Machines 

A  13,185-lb.  IIB  double-acting  hammer  with  a 
stroke  of  18  in.  and  a  height  overall  of  120  in.,  operated 
by  a  crew  of  11  men  recently  made  a  record  of  driying 
1 10  60-ft.  wood  piles  in  8  hr.  and  drove  1 ,144  60-ft.  piles 
in  the  same  locality  in  one  month,  thus  averaging  52 
l)iles  or  3.120  lin.  ft.  f)f  penetration  per  8-hr.  day.  On 
the  same  work  and  under  the  same  conditions  the  best 
record  made  by  a  single-acting  steam  hammer  was  888 
piles  or  an  average  of  39  per  day  for  one  month.  The 
drop  hammers  employed  on  the  same  work  averaged 
from  14  to  23  piles  daily. 

A  145-lb  hammer  drove  wooden  sheeting  2j^  in. 
thick  in  the  New  York  subway  where  the  clearance 
was  so  small  that  the  ])iles  had  to  be  cut  into  5^  ft. 
sections  and  spliced  end  on  end  to  make  an  ultimate 
length  of  50  ft.  which  was  successfully  driven  as  the 
excavation  progressed. 

On  important  work  near  Duluth  a  No.  7  double- 
acting  hammer  drove  a  large  numl)er  of  steel  sheet  piles 
through  a  stratum  of  limestone  6  or  8  in.  thick  that 
offered  extreme  resistance  to  their  penetration. 

Duble-acting  steam  hammers  have  frequently  pull- 
ed long  piles  with  great  rapidity,  sometimes  as  fast  as 
one  in  every  two  or  three  minutes.  In  Omaha,  Nebras- 
ka, several  carloads  of  steel  sheet  piles  35  ft.  long  were 
driven  and  pulled  by  a  No.  6  hammer.  The  cofferdam 
which  they  formed  was  partly  filled  with  concrete  to 
which  the  piles  were  bonded  and  above  which  the  back- 
filling was  completed.  One  of  our  No.  6  hammers 
weighing  2,900  lb.  will  pull  ^pilc  driven  by  a  hammer 
three  times  as  heavy,  service  that  was  illustrated  in 
Louisville  where  piles  si^liced  to  a  length  of  85  ft.  were 
driven  by  8,000-lb.  hammers  and  pulled  by  2.900-lb. 
hammers  suspended  from  very  long  booms  on  a  trav- 
eling derrick  and  a  locomotive  crane. 

In  another  case  the  last  mentioned  hammer  sus- 
])ended  by  an  eight-part  tackle  from  a  floating  derrick 
pulled  more  than  3,000  tons  of  steel  sheet  ])iles  72  ft. 
long,  exerting  a  force  that  was  estimated  to  be  more 
than  100  tons  and  submerged  the  50  x  10-ft.  derrick 
scow  3  ft.  below  normal. 


During  April  the  Montreal  building  permits  to- 
talled $446,470,  as  against  $648,510  in  the  correspond- 
ing month  last  year.  The  total  for  the  four  months  is 
$886,572,  compared  with  $1,083,325  in  1918. 

Mr.  Beaudry  Leman  has  declined  the  offer  made 
by  the  Administrative  Commissioners  of  Montreal,  of 
the  chairmanship  of  the  Montreal  Housing  Commis- 
sion, on  the  ground  of  not  having  the  time. 


In  the  Borough  of  Southwark,  England,  an  experi- 
mental strip  of  roadway  is  being  laid,  using  hard  vul- 
canized rubber  blocks.  This  novelty  will  be  watched 
with  interest  by  all  users  of  heavy  motor  vehicles.  If 
the  experiment  proves  a  success,  the  adoption  of  rub- 
ber paving  will  possibly  mean  a  vast  saving  in  the 
wear  and  tear  of  tires  and  machinery,  due  to  the  ab- 
sence of  vibration. 
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Trade  Incorporations 

British  Wrecking  &  Salvaging  Company,  Limited,  with 
head  office  at  Montreal;  capital  $2,000,000. 

The  Iroquois  Falls  Housing  Company,  Limited,  head  of- 
fice  Iroquois   Falls.     Capital  $50,000. 

Corundum,  Limited,  with  head  office  at  Ottawa,  Ont., 
capital  $330,000,  to  manufacture  metals  of  all  kinds. 

Compagnie  de  Construction  des  Chemines  Pelletier,  Lim- 
ited, with  head  office  at  Quebec,  P.  Q.,  capital  $25,000. 

Regent  Metal  Goods  Limited,  with  head  office  at  Mon- 
treal, P.  Q.,  capital  $75,000,  to  manufacture  steel  goods. 

Oil  Engine  Works  of  Canada,  Limited,  with  head  ofiice 
Montreal,  capital  $30,000,  for  the  manufacture  of  metals,  etc. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coait 


The  Republic  Motor  Truck  Company  are  having  plans 
prepared  for  a  $500,000  plant  at  London,  Ont. 

The  Department  of  Public  Works,  Ottawa,  are  calling 
for  tenders  for  a  $100,000  bridge  at   Banflf.  Alta. 

The  city  council  of  Moncton,  N.  B.,  have  applied  for 
$500,000  under   the   Dominion   Housing   Scheme. 

The  town  of  Timmins,  Ont.,  is  shortly  to  commence 
house-building  under  the  new  government  loan  system. 

It  is  estimated  that  there  are  at  present  about  500,000 
men  on  strike  in  France,  300,000  of  these  being  metal  workers. 

Plans  for  building  a  memorial  hall  in  Milestone,  Sask., 
are  under  way  and  will  no  doubt  mature  in  the  very  near 
future. 

A  school  named  "Edith  Cavell"  to  cost  $150,000  is  to  be 
erected  at  Moncton,  N.  B.  The  architect  is  F.  N.  Brodie,  St. 
John,  N.  B. 

The  question  of  erecting  a  new  freight  shed  at  Hamil- 
ton is  now  under  consideration  by  the  Grand  Trunk  Railway 
Company. 

The  C.  P.  R.  Company  have  been  granted  permission  to 
build  a  turntable  at  Peterboro,  Ont.,  the  cost  of  which  is 
estimated  at  $30,000. 

The  Quebec  city  council  have  approved  a  by-law  for 
the  opening  up  and  construction  of  a  road  from  Grand  Allee 
to   Battlefield's  Park. 

The  plasterers  at  Moose  Jaw,  Sask.,  will  receive  $1  per 
hour  starting  June  1st,  according  to  agreement  made  with 
the  Builders'  Exchange. 

With  two  exceptions,  all  the  workshops  of  Amherst,  N.S., 
have  been  closed  by  strikes.  The  situation,  from  an  maust- 
rial  standpoint,  is  grave. 

The  County  Council  of  Lancaster  have  decided  to  sub- 
mit a  by-law  to  the  ratepayers  for  approval  of  borrowmg 
$100,000  for  new  township  roads. 

Irrigation  work  on  the  22,000  acre  tract,  recently  acquired 
by  the  British  Columbia  government  for  soldier  settlement 
purposes,   will   commence   immediately. 

Work  preliminary  to  the  construction  of  the  Canadian 
National  Railway  line  through  New  Westminster  has  now 
reached  the  point  of  grading  the  right  of  way. 

The  civic  employees  of  Gait,  Ont.,  have  decided  to  accept 
the  Board  of  Works'  offer  of  an  eight-hour  day  and  wage  of 
45   cents   an   hour  to  all   men   who   have   been   receiving   the 


maximum  of  36  cents  an  hour.  Men  who  have  been  receiv- 
ing less  than  36  cents  an  hour  will  be  paid  on  a  sliding  scale 
from   35   to   45   cents   an   hour. 

An  appropriation  of  $750,000  has  been  voted  for  iin- 
provements  in  the  harbor  of  St.  John,  N.  B.;  also  $300,000 
for  harbor  and  river  improvements  at  Port  Arthur  and  Fort 
William,   Ont. 

The  Housing  Commission  of  Gait,  Ont.,  has  had  its  four 
and  six-room  housing  plans  approved  by  the  Provincial  Di- 
rector and  will  now  go  ahead  with  the  land  purchase  and  con- 
struction problems. 

The  Toronto  carpenters  have  not  yet  reached  an  agree- 
ment with  their  employers.  The  men  recently  turned  down 
an  offer  of  67J^  cents  per  hour.  The  are  demanding  75  cents 
an  hour  and  a  44-hour  week. 

The  question  of  building  a  new  City  Hall  as  a  war  mem- 
orial is  under  discussion  in  St.  John,  N.'  B.  The  mayor  will 
shortly  call  a  public  meeting  in  order  to  get  an  expression  of 
opinion  from  citizens'  in  general  on  the  matter. 

The  city  of  Fredericton,  N.  B.,  has  decided  to  seek  legis- 
lation which  will  enable  a  policy  to  be  brought  about 
whereby  a  sum  of  $200,000  will  be  raised  by  debentures  and 
expended  over  a  period  of  five  years  on  permanent  streets. 

Considerable  ditching  work  is  in  progress  on  the  Hamil- 
ton to  Queenston  provincial  highway.  Permanent  surface 
repairing  is  not  being  done  in  view  of  the  possibility  that  the 
road  will  be  put  under  construction  in  the  immediate  future. 

Work  of  deepening  the  compensation  well  at  the  pump- 
ing station  at  Point  St.  Charles,  P.  Q.,  is  now  under  way. 
This  work  when  completed  will  result  in  an  increased  supply 
of  water  for  the  city  of  Montreal  amounting  to  25,000,000 
gallons  per  day. 

Vernon,  B.  C.  proposes  building  a  war  memorial  building, 
which  will  comprise  a  gymnasium,  swimming  pools,  rooms 
for  the  exhibition  of  war  trophies  and  a  large  assembly  hall 
for  the  free  use  of  the  G.  W.  V.  A.  The  estimated  cost  of  the 
building  is  $50,000. 

The  city  council  of  Chilliwack,  B.  C,  and  the  provincial 
government  have  reached  an  agreement  whereby  the  expense 
of  hard-surfacing  the  Yale  road  through  the  city  will  be 
shared  equally.  The  road  is  to  be  18  feet  wide  and  of  rock 
and  tar  with  a  tarvia  finish. 

The  Bell  estate,  Christina  and  Victoria  streets,  Sarnia, 
Ont.,  has  been  selected  as  the  site  for  the  new  $75,000  theatre, 
which  the  United  Theatres  intend  building.  The  theatre  will 
have  a  seating  capacity  of  from  1,200  to  1,500  and  will  be  one 
of  the  most  up-'to-date  in  Ontario. 

A  building  boom  is  on  in  Brantford,  Ont.  Permits  have 
already  been  issued  for  126  homes  and  there  are  over  100  ap- 
plications for  loans  from  the  housing  commission  in  addition. 
To  date  $377,000  in  permits  have  been  issued,  which  is  inore, 
than  the  total  for  the  years  1916  and  1917  combined. 

Plans  for  a  new  hatchery  to  be  built  by  the  government 
at  a  cost  of  $30,000  at  Lakelse  Lake,  near  Terrace  on  the 
Skeena  river,  B.  C.  have  been  submitted  to  the  Department 
of  Marine  and  Fisheries  by  Lieut.-Col.  F.  H.  Cunninghaoi, 
Dominion  inspector  of  fisheries. 

The  Ferro-Concrete  Ship  Construction  Company  will 
shortly  cease  operations  at  their  shipbuilding  yard  at  Bar- 
row, England.  This  company  was  formed  in  1917  to  fulfil 
the  urgent  demand  for  freight  vessels.  Hopes  are  enter- 
tained for  a  new  steel  shipbuilding  industry  on  the  same  site. 

The  Women's  Department,  Canadian  Reconstruction  As- 
sociation has  published  a  little  pamphlet  called  "Better 
Houses  for  Canadians,"  It  is  an  appeal  for  the  co-operation 
of  women  in  house  planning  and  a  review  of  various  Govern- 
ment proposals.     It  contains  many  interesting  points  on  bet- 
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tcr  housing  and  can  be  obtained  upon  request  from  the 
offices  of  the  Association,  Royal  Bank  Building,  Toronto. 

Draft  of  the  new  building  by-law  has  been  completed 
by  City  Architect  Pearse,  Toronto,  and  has  been  presented 
to  City  Solicitor  Johnston,  who  is  carefully  going  over  it  to 
see  that  everything  is  in  proper  shape.  A  special  committee 
of  the  council  will  then  consider  it  clause  by  clause,  after 
which  it  will  finally  be  presented  to  council. 

A  delegation  from  the  Fort  William  School  Board  will 
wait  upon  the  city  council  with  a  request  for  $75,000  for 
public  school  building  purposes.  Russell  Brothers'  tender 
of  $36,621  was  accepted  for  the  building  of  the  addition  to 
the  Ogden  school,  while  N.  Russell  and  R.  McMahon  receiv- 
ed the  contract  for  the  building  of  the  addition  to  the  Fran- 
cis street  school.     This  will  cost  $58,600. 

Yorkton,  Sask.,  is  to  have  a  new  Ruthenian  school  this 
year.  The  building  is  to  be  a  three-storey  brick  structure 
with  a  deep  basement.  The  dimensions  are  GO  by  100  feet,  and 
the  cost  is  estimated  at  $100,000.  This  will  be  the  second 
large  building  for  Yorkton  this  year.  The  government  of 
Saskatchewan  is  constructing  an  up-to-date  court  house  at 
this  point,  the  cost  of  which  is  estimated  at  upwards  of 
$100,000. 

At  the  annual  meeting  of  the  Canadian  Malleable  Iron 
Company,  Owen  Sound,  Ont.,  a  new  Boiard  of  Directors  was 
elected,  denoting  a  change  in  the  financial  control  of  the 
company.  Mr.  D.  J.  Kennedy  was  elected  president;  M.  Ken- 
nedy Sr.,  vice-president;  I.  Guttenkunst,  manager,  and 
Messrs.  T.  D.  Kennedy,  Mr.  Kennedy,  Jr.,  and  E.  Lemon  are 
directors.  The  offices  of  the  company  have  been  moved  to 
1020  First   Ave.   West. 

The  Ontario  Wind  Engine  &  Pump  Company  is  erect- 
ing a  new  office  and  warehouse  building  at  the  corner  of 
St.  John  Street  and  Eighth  Ave.,  Regina  ,Sask.,  increased 
space  being  made  necessary  by  the  larger  volume  of  busi- 
ness which  the  firm  is  handling.  The  structure  is  of  red 
brick,  one  storey,  60  x  120  ft.  Regina  is  the  headquarters 
of  the  firm  for  Western  Canada,  branch  offices  being  located 
in  Winnipeg  and  Calgary. 

At  the  annual  dinner  of  the  North  Vancouver  Board  of 
Trade,  held  recently,  a  resolution  was  adopted  requesting  the 
provincial  government  to  make  a  survey  and  estimate  the 
cost  of  completing  the  scenic  highway  between  North  Van- 
couver and  Lillooet.  Mr.  Kent,  who  addressed  the  board  on 
this  subject,  estimated  the  cost  at  approximately  $1,500,000, 
an  average  of  $9,400  per  mile  for  the  entire  160  miles.  Thirty- 
five  miles  of  this  road  have  been  built,  55  miles  need  only 
repairs  and  70  miles  of  new  road  will  have  to  be  built. 

A  housing  commission  has  been  appointed  in  Niagara 
Falls,  Ont.,  its  members  being:  Rev.  Major  Guy  B.  Bordon, 
returned  soldier,  nominated  'by  the  G.W.V.A.;  John  Logan, 
merchant;  John  Blair,  contractor  and  W.  L.  Wilkinson,  in- 
surance agent.  A  town  planning  commission  has  also  been 
formed  composed  of:  Arthur  A.  Kinzinger,  M.  R.  Meldrum, 
manufacturers;  J.  H.  Jackson,  superintendent  of  Victoria 
Park;  F.  H.  Leslie,  newspaper  publisher;  W.  H.  Carroll,  bank 
manager,  and  A.  E.  McEvers,  merchant. 

Among  the  projects  will  go  forward  this  year  in  London, 
Ont.,  are  a  military  hospital;  home  for  incurables,  $75,000; 
a  hosiery  factory,  $250,000;  knit  goods  factory  extensions, 
$50,000;  medical  school,  $200,000;  two  theatres,  one  of  which 
is  to  cost  $200,000.  Prospects  are  considered  to  be  fairly 
bright  for  the  beginning  of  construction  of  a  new  City  Hall 
during  this  year.  Plans  already  prepared  are  for  a  four-storey 
building  that  will  cost  $200,000,  and  tentative  plans  have  been 
made  for  a  five-storey  building  that  will  cost  $256,000. 

The  project  for  two  'bridges  over  the  Ottawa  River,  from 
Montreal   Island  to  Isle   Perrot  and  thence  to  the   mainland 


at  Vaudreuil,  is  receiving  considerable  support.  These 
bridges,  it  is  pointed  out,  would  link  Montreal  with  Ottawa 
and  with  Toronto,  and,  though  within  the  Province  of  Que- 
bec, would  really  be  inter-provincial  bridges  and  as  such 
would  have  claim  to  federal  financial  assistance.  The  Board 
of  Trade  of  Cornwall,  Ont.,  is  pushing  the  scheme,  and  the 
council  of  the  Montreal  Board  of  Trade  has  decided  to  sup- 
port them  in  their  action. 

The  steamer  "Concretia,"  a  concrete  ship,  the  first  to  ar- 
rive in  Toronto,  recently  docked  at  Yonge  St.  wharf.  Launch- 
ed at  Montreal  last  summer  she  was  completed  at  Prescott  and 
started  on  her  first  trip  this  spring.  She  is  in  the  service 
of  the  Dominion  government  and  is  placing  gas  and  s()ar 
buoys.  Though  the  upper  works  are  of  wood,  the  deck  and 
whole  of  the  hull  are  of  concrete.  The  hull  is  painted  grey 
but  marks  of  the  forms  can  be  plainly  seen.  The  boat  has  a 
draught  of  11  ft  8  inches,  its  length  is  about  120  feet  and  its 
normal  speed  is  seven  to  eight  miles. 

Toronto  is  to  have  a  Pantages  vaudeville  theatre,  the 
largest  and  best  in  the  Dominion.  It  is  to  be  erected  on  Vic- 
toria street,  between  Shuter  and  East  Dundas,  and  will  have 
an  entrance  from  Yonge  street,  just  south  of  Dundas  street. 
It  should  be  ready  for  the  first  performance  on  Jan.  1,  1920. 
Alexander  Pantages  stated  that  the  new  theatre  will  be  the 
most  handsome  structure  in  Canada,  and  the  last  word  in 
theatrical  construction.  The  plans  are  in  the  hands  of  Thom- 
as W.  Lamb,  who  has  designed  some  of  the  finest  theatres 
on  the  continent.  The  building  will  cost  approximately 
$600,000. 

The  houses  which  the  Toronto  Housing  Commission  are 
building  on  Coxwell  Avenue  are  to  have  brick  basements, 
stucco  on  the  first  floor  and  clap-board  on  the  second  floor. 
They  will  have  spruce  floors,  heavy  table  oilcloth  on  the 
kitchen  and  bathroom,  dadoes,  combination  sink  and  tub  and 
kitchen  dresser  supplied.  Each  semi-detached  house  is  to  be 
19  feet  wide  and  the  dimensions  are  as  follows:  First  floor — 
Porch,  6x6  ft.;  dining  room,  8  ft.  3  in.  x  11  ft.;  living  room, 
14  ft.  3  in.  X  9  ft.  6  in,;  hall  4  ft.  6  in.  x  10  ft.;  kitchen,  10  ft. 
9  in.  X  11  ft:  second  floor — bedroom,  9  x  13  ft.;  bedroom, 
11  ft.  3  in.  x  7  ft.  6  in.;  bedroom,  7  ft.  x  9  ft.  3  in. 


GOOD  ROADS  ACTIVITIES 

The  construction  work  on  the  provincial  highway  will  be 
carried  on  by  the  Ontario  Highway  Department.  It  has  been 
intended  to  have  this  work  done  by  contract,  but  tenders 
submitted  by  contractors  for  that  section  of  the  highway 
between  Rouge  Hill  and  Whitby  were  50  per  cent,  higher 
than  the  department  expected  they  would  be.  On  this  ac- 
count the  department  has  decided  to  go  ahead  with  this  work 
itself. 

A  good  roads  deputation  of  Peterborough.  Ont.,  citizens, 
consisting  of  Messrs,  Bra-dborn,  chairman;  H.  O.  Fish,  secre- 
tary; C.  Rogers  and  R.  Denne,  met  the  council  of  the  town- 
ship of  Monaghan  at  Centreville  to  discuss  the  taking  over 
of  the  Peterboro'-Port  Hope  road  as  a  Provincial  Highway. 
The  South  Monaghan  council  unanimously  passed  a  resolu- 
tion petitioning  the  Ontario  government  to  take  the  road 
over.  The  council  are  enthusiastic  on  road  matters,  and  are 
anxious  to  secure  their  share  of  provincial  and  federal  moneys 
to  be  spent  on  road  improvement. 


Personals 

Sgt.  Arthur  J,  Bird  has  been  appointed  building  inspect- 
or of  Vancouver. 

Major  General  Wilson  has  been  elected  a  director  of 
P.   I.yall  &  Sons  Construction  Co.,   Ltd.,   Montreal. 
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Urgent  Action  Wanted  on  Federal  Aid 
Measure 

SINCE  the  announcement  was  first  made  of  the 
Dominion  government's  proposed  intention  of 
providing  financial  assistance  towards  highway 
construction,  the  provinces,  among  which  the 
Htii)ulated  $20,000,000  was  to  he  divided,  according  to 
])opulation,  have  been  making  plans  for  road  building 
on  a  scale  which  is,  to  a  large  extent,  dependent  on 
the  anticipated  federal  aid.  So  strongly  have  hopes 
been  built  upon  the  supposedly  unquestioned  success 
of  the  bill  at  the  present  session  of  parliament,  that 
highway  programmes  throughout  the  Dominion  re- 
ceived an  impetus  that  provincial  or  municipal  efTort 
alone,  without  the  assistance  of  federal  authority, 
could  possibly  never  have  given.  It  was  everywhere 
recognized  that  the  promulgation  of  road  building 
schemes  was  a  means  to  an  end  at  this  critical  peril  d 
when  national  life  had  to  be  stabilized  and  an  out- 
let provided  for  the  great  labor  forces  that  were  re- 
linquishing abnormal  war-time  occupations.  Much  as 
it  was  realized  that  road  construction  was  an  economic 
necessity,  the  one  handicap  was  high  costs — it  is  very 
creditable,  however,  that  this  did  not  deter  the  high- 
way authorities,  muniicpal  and  provincial,  as  much 
as  it  might  reasonably  have  done.  When  the  Minister 


of  Railways  announced  his  federal  aid  measure,  there- 
fore, it  was  immediately  taken  up  by  the  provinces 
as  a  means  of  making  better  roads  and  more  of  them. 
Eorthwith  plans  were  revised  to  take  advantage  of  the 
assistance,  in  the  hope  and  confidence  that  the  grant 
would  be  forthcoming. 

With  parliament,  however,  just  short  of  its  pro- 
rogation, and  the  bill  with  but  one  reading,  there  is 
more  than  a  remote  possibility  of  its  being  set  aside 
until  a  subsequent  session.  It  is  understood,  further, 
that  there  is  sufficient  opposition  on  the  part  of  indivi- 
dual members  of  the  Elouse  to  preclude  the  certainty 
of  the  bill  being  enacted. 

The  possibility  of  the  scheme  being  pigeon-holed 
was  recognized  at  the  recent  Canadian  Good  Roads 
Congress,  where  the  Minister  of  Highways  and  other 
representatives  of  the  provincial  governments  took  the 
opportunity  of  holding  a  meeting  to  discuss  the  ques- 
tion and  expressed  themselves  as  unanimously  in  fav- 
or of  the  proposal.  It  was  decided  that  when  they 
returned  to  their  respective  provinces,  each  should 
get  in  touch  with,  and  enlist  the  support  of,  the  mem- 
bers of  the  federal  government  in  his  province,  to 
make  certain  of  securing  the  national  grant. 

A  further  recent  efifort  to  secure  action  in  the  mat- 
ter has  been  made  by  the  Canadian  Automobile  Asso- 
ciation, the  central  body  of  the  various  provincal  mo- 
tor leagues,  in  a  letter  urging  all  automobile  clubs, 
boards  of  trade,  municipal  councils  and  other  organ- 
izations interested  in  the  good  roads  movement  to 
take  speedy  action  to  im  Dress  u;)on  the  Dominion  gov- 
ernment and  the  members  of  parliament  the  desira- 
bility of  passing  the  federal  aid  bill.  The  letter  advo- 
cates that  these  bodies  pass  resolutions  for  presenta- 
tion to,  the  government,  write  i)ersonal  letters  to  the 
cabinet  ministers  and  private  members  and  otherwise 
bring  all  possible  infinencc  to  bear  to  ensure  the  early 
passing  of  the  measure. 

The  situation  is  obviously  one  that  demands  the 
most  earnest  efforts  of  all  friends  of  good  roads.  Im- 
mediate action  along  these  lines  is  iiTiTerative,  as  the 
present  session  is  nearing  its  close.  Highways  are  not 
local  attributes,  but  national  assets,  and  federal  aid 
is,  in  a  measure,  the  recognition  of  national  respon- 
sil)ility  in  the  construction  of  a  transportation  sys- 
tem that  serves  a  national  requirement.  The  govern- 
ment can  well  be  urged  to  consider  the  federal  assist- 
ance measure  with  all  haste — now  is  the  time,  not 
next  session.  The  provinces  and  the  people  at  large 
want  to  know  the  Dominion  government's  attitude — 
they  cannot  afford  to  hesitate  in  the  formation  of  their 
plans,  for  road  building  is  urgent  and  the  season  is 
already  on  the  wane. 


Heavy  Loading,  and  Quick  Release — Two 

Railroad  Improvements  That  Ought 

to  be  Adhered  to 

A  BULLETIN  issued  by  the  Canadian  Railway 
War  Board  draws  attention  to  two  railroad 
lessons  taught  by  the  war — the  heavy  loading 
of  freight  cars  and  their  quick  release.  The 
value  of  these  improvements  in  railway  service  is  em- 
phasized and  the  railways  and  the  public  are  urged 
to  stand  by  these  two  useful  practices  which  have  been 
developed  under  pressure  of  emergency,  but  which 
ought  none  the  less  to  be  adhered  to  in  these  days  of 
peace. 

It  is  pointed  out   that   1919  average   load   per  car 
was  increased  bv    7    tons  over  the  1914  loading.    I'v 
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this  action  the  net  frei<;ht  hauling  capacity  of  an  en- 
gine has  been  augmented  by  15  per  cent.  To  the  rail- 
ways this  heavy'  loading  meant:  (1)  fewer  engines 
hauled  a  greater  amount  of  traffic;  a  greater  number 
were  free  for  extra  trains  or  for  emergency  uses:  (2) 
fewer  cars  were  required  for  any  given  amount  of 
traffic;  (3)  each  act  of  every  department  employea 
had  a  higher  efliciency.  To  the  shippers  and  general 
public:  (1)  it  increased  the  railroad  capacity  of  the 
country ;  (2)  it  reduced  their  risk  of  delayed  shipment ; 
(3)  it  mitigated  the  seriousness  of  delays — if  any;  (4,1 
it  speeded  up  all  business;  (5)  it  laid  the  ghost  of 
general  railway  congestion. 

An  example  is  given  of  the  efficacy  of  quick  re- 
lease in  reducing  congestion  and  minimizing  track 
requirements  of  terminals.  Forty  feet  of  track  room 
is  needed  for  every  car,  loaded  or  not,  and  for  every 
day's  delay  in  releasing  one  car,  40  feet  of  terminal 
track  capacity  is  held.  If  an  appreciable  proportion  of 
the  shippers  and  consignees  in  shipping  centres  hold 
cars  one  day  longer  than  usual,  the  track  capacity  for 
the  tonnage  handled  and  for  the  empties  awaiting 
return  soon  amounts  up  into  miles. 

Heavy  loading  and  quick  release  of  cars  work  with 
double  effect,  for  if  freight  imported  and  exported 
from  a  city  is  loaded  by  1914  standard.s— 7  tons  less 
per  car — there  is  an  accrued  eiifect  of  more  cars,  more 
engines  and  more  track  necessary  to  handle  the  traf- 
fic. ,        .  , 

So  beneficial  have  the  heavy  loadmg  and  quick  re- 
lease improvements  been  that  the  Canadian  Railway 
War  Board  urges  the  transportation  companies  and 
the  shippers  and  consignees  to  take  precaution  to  oiif- 
set  any  tendency  to  return  to  former  ineffective  meth- 
ods. 


these  respects  the  standards  would  be  the  highest 
warranted  by  present  day  traffic  conditions  and  such 
routes,  coming  under  the  i)ersonal  observation  of 
thousands  of  citizens,  would  .set  a  standard  for  road- 
work  that  would  be  of  inestimable  value  in  the  deve- 
lopment of  adequate  local  highway  .systems. 


Benefits  Accruing   from  a  National 
Higfiway  System 

FOUR  benefits  that  will  accrue  from  the  estab- 
lishment of  the  national  highway  system  arc 
given  in  a  report  of  the  National  Highway 
Committee  of  the  American  Road  Builders' 
Association.  These  are  (1)  political  or  spiritual.  (2) 
economic,  (3)  military,  (4)  benefit  of  the  example 
which  the  national  system  will  set  for  all  highway 
construction   and   maintenance. 

By  political  benefit  is  meant  the  welding  together 
of  the  people  which  comes  from  the  obliteration  of 
sectional  lines  and  the  realization  that  we  are  not  a 
collection  of  heterogeneous  people,  but  a  single  nation. 
This  breaking  down  of  sectional  lines  can  be  brought 
about  only  by  improved  methods  of  communication 
and  transportation,  such  as  the  telegraph,  telephone, 
railroad  and  the  highway. 

An  economic  benefit  will  result  from  the  establish- 
ment of  motor  truck  roads,  radiating  from  the  large 
cities  and  forming  an  agency  of  commerce  across  wide 
areas  of  the  country. 

The  third  lienefit  of  national  highway  system  is 
that  which  would  be  derived  in  case  of  military  emer- 
gency. All  of  the  trunk  lines  may  become  military 
highways  and  we  cannot  afford  to  neglect  one  of  the 
e.ssential  means  for  the  transport  of  materials  and 
men — the  highway   system. 

The  building  and  maintenance  of  a  highway  sys- 
tem will  furnish  an  object  lesson  to  the  citizens  iji 
every  part  of  the  country.  The  national  government 
would  be  unhampered  in  the  selection  of  roadway  sur- 
facing and  in  the  methods  of  maintenartce.    In  all  >>; 


Attitude  of  Montreal  Building  and  Construc- 
tion Association  in  Regard  to  Working  Hours 

AT  the  monthly  meeting  of  the  Board  of  Direct- 
ors of  the  .Association  of  Montreal  Building 
and  Construction  Industries,  the  secretary  sub- 
mitted an  analysis  of  the  replies  he  had  receiv- 
ed as  a  result  of  the  questionnaire  issued  to  the  mem- 
bers a  few  days  ago.  This  invited  the  opinion  of  each 
member  in  regard  to  the  number  of  working  hours  he 
deemed  essential  for  the  efficient  and  economical  work- 
ing of  his  jjarticular  branch  of  the  building  industry; 
and  further  asked  if  his  firm  was  in  favor  of  making 
agreements  with  organized  labor  as  to  wages  and  work- 
ing conditions,  and  whether  labor  unions  should,  be- 
fore agreements  are  made  with  them,  be  incorporated. 
All  the  replies,  it  was  stated,  had  not  yet  been  received, 
but  sufficient  had  come  forward  to  enable  the  Board 
to  form  a  conclusive  opinion  of  the  views  of  the  larg- 
est employers  of  labor  in  the  building  trades  on  these 
matters.  Of  the  firms  who  replied,  83  per  cent,  empha- 
tically favored  the  operation  of  a  nine-hour  day  and 
12  per  cent,  favored  the  operation  of  an  eight-hour  day. 
A  six-hour  day  appealed  to  none,  and  some  of  the 
members  declared  their  disapproval  of  the  sugg_estion 
in  very  clear  and  expressive  phrases.  P'urther,  74  per 
cent,  were  in  favor  of  the  various  sub-sections  of  the 
Association  making  agreements  as  to  wages  and  work- 
ing conditions  with  organized  labor;  and  all  of  these 
inisisted  that  before  this  was  done  the  unions  concern- 
ed must  be  incorporated  and  in  a  position  to  imple- 
ment fully  the  contracts  entered  into  with  organized 
employers. 

One  of  the  members  in  his  covering  letter  stated  : 
"With  a  short  season  such  as  we  have  in  Montreal, 
where  we  can  only  figure  on  about  five  months  to  work 
in,  not  counting  the  bad  weather,  we  cannot  see  any 
reason  why  the  men  should  not  put  in  ten  hours  a  day. 
yVnother  disadvantage  the  reduction  in  hours  would 
mean,  not  only  to  the  contractor  but  to  the  proprietor 
of  the  work,  is  that  teams  are  just  as  well  working  ten 
hours  a  day,  and  in  all  probability  will  be  charged  up 
on  that  basis."  Another  member  stated  that  a  number 
of  his  workers,  union  carpenters,  wi.shed  to  work  ten 
hours  a  day,  while  another  stated  that  the  farmers 
around  Vankleek  Hill  intended  to  adopt  an  eight-hour 
day  if  the  same  were  adopted  by  workers  in  the  city. 


Outremont  City  Council  have  awarded  prizes  of 
$150  to  each  of  the  following  architects  taking  part  in 
a  competition  for  designs  of  double  cottages,  the  cost 
of  which  will  range  between  $10,000  and  $15,000: 
Messrs.  A.  Doucet,  A.  S.  Houle,  Bigonesse  &  Bigon- 
esse  and  Gadbois  &  Perrault  (the  latter  two  prizes). 
A  third  prize  will  be  awarded  Mes.srs.  Gadbois  &  Per- 
rault if  certain  plans  are  handed  over  to  the  coun- 
cil. Each  prize  covers  the  fee  for  the  plans  of  a  double 
cottage.  The  council  have  decided  to  go  ahead  with 
five  cottages  as  part  of  the  scheme.  The  Province  of 
Quebec  Association  of  Architects  objected  to  the  com- 
petition as  not  being  in  accordance  with  their  code 
and  unjust  to  the  profession. 
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Regional    Planning    of    the    Niagara    District 

Paper  by  Thomas  Adams,  Town  Planning  Adviser  to  the  Canadian 
Government,  before  City  Planning  Conference,  Niagara  Falls,  N.  Y. 


1 


N  Older  to  plan  out  cities  and  towns  properly  \vc 
must  investigate  and  analyze  many  problems 
which  have  a  bearing  on  lite  and  growth  within 
and  surrounding  them.  What  is  true  of  the  indi- 
vidual is  still  more  true  of  the  city.  It  cannot  and  does 
not  live  to  itself  alone.  Recent  events  throughout  the 
world  have  shown  the  extent  to  which  the  town  and 
the  country  are  inter-dependent.  Recent  tendencies  in 
indiistiial  decentralization  have  also  shown  the  im- 
portance of  one  of  the  modern  aspects  of  town  plan- 
ning, namely,  the  direction  and  control  of  the  growth 
taking  place  within  the  rural  and  semi-rural  districts 
where  new  industries  are  being  established.  The  arti- 
ficial boundaries  of  cities  are  becoming  more  and  more 
meaningless.  '1  he  real  controlling  factors  which  de- 
termine and  encourage  industrial  growth  are  physical 
and  natural  to  a  greater  extent  than  they  are  adminis- 
trative and  artificial. 

Regional  Plan  and  Regional  Survey 

One  of  the  difficulties  in  dealing  with  this  subject 
is  that  we  have  not  yet  adopted  a  clear  and  unambi- 
guous terminology.  The  same  words  have  different 
meanings  to  many  of  us.  I  must,  therefore,  begin  by 
explaining  what  1  mean  by  regional  planning  and  re- 
gional survey,  and  I  will  take  them  in  the  logical 
order : 

1.  The  Regional  Survey  has  to  do  with  the  investi- 
gation aud  mapping  of  the  existing  physical,  indus- 
trial and  residential  features  of  a  region  that  has  in- 
terests and  problems  in  common,  which  needs  com- 
prehensive and  co-ordinated  treatment  without  regard 
to  arbitrary  administrative  boundaries. 

2.  The  Regional  Plan  is  concerned  with  the  gen- 
eral ];)lanning  of  the  area  included  in  a  regional  sur- 
vey. It  is  a  skeleton  and  tentative  plan  of  a  region 
within  which  there  is  comprised  a  series  of  municipal 
units,  in  juxtaposition  to  one  another,  and  having  over- 
la, ping  and  inter-related  problems.  The  width,  direc- 
tion and  classification  of  our  main  and  secondary  high- 
ways should  be  governed  by  the  needs  of  such  a  re- 
gion and  not  by  the  needs  of  one  municipality  within 
it.  This  princi{)le  is  fully  recogriized  in  Ontario  high- 
way legislation,  in  regard  to  the  principle  on  which 
the  cost  of  construction  is  apportioned.  The  planning 
of  our  system  of  communications  in  the  regional  ])lan 
should  also  have  regard  to  the  classification  of  land  for 
difierent  purposes  of  industry  or  residence.  Land 
should  be  classified  in  a  general  way  for  industries,  for 
residences,  and  [lerhaps  for  agriculture,  for  park  areas 
or  for  special  reserves  or  as  unsuitable  for  building 
purposes.  We  would  also  consider  within  the  region 
how  far  it  is  desirable  to  prescribe  a  code  of  housing 
and  town  planning  regulations  to  deal  with  building 
conditions  that  need  to  be  dealt  with  in  common  over 
large  areas  of  difierent  character.  Sewerage  and  water 
sup  )ly  may  have  to  be  dealt  with  in  large  regions  to 
obtain  efficient  and  economical  schemes  in  cases  where 
it  is  not  practical  to  get  an  efficient  system  of  either 
in  seperate  units  of  administration.  These  and  other 
problems  that  can  be  dealt  with  in  a  preliminary  and 
general  way  need  regional,  rather  than  municipal  treat- 
ment . 


3.  The  Town  Plan  is  the  definite  plan,  accom- 
panying a  definite  piece  of  legislation,  for  fixing  with- 
in the  city  or  the  county  areas  first  those  parts  of  a 
regional  plan  which  are  locally  approved,  and  sec- 
ondly, the  civic  design  and  regulations  dealing  more 
intimately  and  precisely  with  the  problems  connected 
with  the  growth  of  the  town,  its  means  of  communi- 
cation, its  industrial  development,  its  residential  areas, 
its  character  and  density  of  building,  etc. 

We  thus  have  three  distinct  processes,  each  con- 
nected with  one  another,  and  logically  leading  up  to 
one  another,  which  are  the"  Regional  Survey,  the  Re- 
gional Plan  and  the  Civic  Plan.  It  is  unnecessary  for 
me  to  argue  with  town  planners  how  hopeless  the 
task  is  to  attempt  to  prepare  a  plan  without  having 
obtained  accurate  data  regarding  existing  physical 
and  ifidustrial  conditions. 

The   Problems   of   the    Niagara    District 

The  Niagara  district  seems  to  me  to  be  one  which 
needs  the  making  of  a  regional  survey  and  a  regional 
plan  as  a  preliminary  to  a  series  of  civic  plans  tor  its 
city,  town  and  county  areas.  Neither  Buffalo,  nor  the 
Tonawandas,  nor  Niagara  Falls,  are  strategic  centres ; 
they  are  parts  of  a  strategic  centre  of  1,000  square 
miles  in  extent  on  both  sides  of  the  Niagara  River. 
The  problems  of  this  region  are  international,  and 
give  us  proof  that  the  power  of  natural  conditions  is 
so  great  that  even  the  boundaries  of  nations  do  not 
form  intelligent  and  appropriate  boundaries  to  region- 
al and  town  planning  schemes.  Indeed,  may  we  not 
hope,  that  in  the  process  of  planning  them  we  shall 
lielj)  to  knit  these  two  nations,  their  industries  and 
people,  closer  together ;  and  also  that  the  bridge  whicn 
we  propose  to  erect  as  a  symbol  of  peace  will  be  more 
than  that — will  be  a  symbol  of  co-operation  and  mu- 
tual respect?  Personally,  1  should  like  to  see  some- 
thing more  than  a  physical  bond,  such  a  bond  as  could 
be  provided  by  a  Regional  Planning  Commission  re- 
presentative of  the  State  of  New  York  and  the  Pro- 
\ince  of  Ontario  to  deal  with  the  planning  problems 
of  the  Niagara  district.  That  need  not  be  an  idle 
dream  any  more  than  the  creation  of  an  International 
Waterways  Commission. 

Superficial  study  of  the  problems  which  need  to  be 
dealt  with  within  the  Niagara  region  has  convinced 
me  that  the  whole  district,  for  at  least  20  miles  on 
either  side  of  the  Niagara  River,  needed  to  be  made 
the  subject  of  a  regional  survey.  The  Niagara  district 
is  one  with  enormous  potentialities  for  future  com- 
mercial development.  It  has  a  strategic  position  of 
great  importance  to  both  our  countries,  and  it  ha  ^ 
certain  advantages  as  a  tourist  centre  which  are  suffi- 
ciently in  conflict  with  the  aims  of  those  who  are  in- 
terested in  its  industrial  expansion  to  make  it  import- 
ant that  a  survey  be  made  before  any  definite  plans 
are  adpoted  by  an}'  municipality  within  the  district. 

Area   and   Population   of   Niagara   District 

What  I  call  the  Niagara  District  comprises  ap- 
proximately 20  miles  on  either  side  of  the  Niagara 
River  for  a  length  of  28  miles  between  Lakes  Erie 
and  Ontario.    Further  west  in  Canadian  territorv  an- 
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Other  regional  area  has  the  city  of  Hamilton  for  its 
centre.  In  the  United  States  the  area  covers  all  the 
county  of  Niagara  with  the  exception  of  the  towns 
of  Somerset,  Hartland,  and  Royalton,  and  in  county 
of  Erie  includes  the  towns  of  Tonawanda,  Am- 
herst, Clarence,  Cheektowaga,  Lancaster,  West  Sen- 
eca and  Grand  Island.  The  total  area  is  over  700,000 
acres,  of  which  about  317,000  acres  are  in  Canada  and 
418,000  acres  arc  in  the  United  States.  The  present 
])()pulation  is  estimated  at  about  751,600,  made  up  i;f 
86,700  on  the  Canadian  side  and  604,900  in  the  United 
States.  Buffalo  is  not  the  gcograi)hical  centre  of  the 
region,  although  it  is  the  jjredominant  i)artner  among 
the  local  units  by  reason  of  its  size.  Further  consider- 
ation might  lead  me  to  include  more  of  the  southern 
environs  of  lUififalo  to  a  distance  of  10  miles  from  its 
centre. 

Including  all  towns  of  less  than  7,000  population, 
the  rural  population  on  either  side  of  the  border  is 
about  directly  proportionate  to  the  rural  area,  being 
about  one  person  for  a  little  less  than  7  acres  on  the 
Canadian  side,  and  one  person  for  a  little  over 
six  acres  in  the  United  States.  The  densities 
of  Lockport  and  the  Tonawandas  are  very  low^  being 
only  about  4.5  persons  and  2.7  persons  respectiv^ely 
per  acre.  An  estimate  of  the  population  gives  1,170,- 
000  for  the  Niagara  frontier  regional  area  in  1950. 
It  has  been  considered  that  the  rural  population  would 
remain  unchanged,  and  the  estimate  has  been  based 
on  future  growth  curves  of  the  combined  total  of 
three  Canadian  cities  in  the  region  and  six  of  the  re- 
gional cities  in  the  United  States. 

Consolidation  Desirable 

A  study  of  conditions  shows  that  cities  are  grow- 
ing along  the  Niagara  frontier  and  the  Welland  Canal, 
so  that  their  boundaries  are  being  forced  out  to  meet 
the  smaller  towns.  For  example.  Lasalle  is  now  really^ 
a  residential  part  of  Niagara  Falls,  N.Y.,  but  Nia- 
gara Falls  has  no  control  over  its  development,  al- 
though the  boundaries  of  these  two  places  are  now 
adjacent.  Consolidation  is  considered  desirable  in 
these  places  as  well  as  in  St.  Catharines,  Mcrriton  and 
rhorold;  Lanca.ster  and  Denew,  partly  industrial  and 
partly  residential,  have  similar  problems;  Bridgeburg 
and  Fort  Erie,  Port  Colborne  and  Ilumberstone  arc 
other  cases  in  point.  Then  there  is  the  larger  question 
of  v.hat  areas  will  soon  be  incorporated  in  the  city 
of  BufTalo.  Evidently  there  is  great  need  for  some 
definite  control  over  suburban  areas,  or  looking  fur- 
ther into  the  future,  areas  that  are  to  become  sub- 
urban are^s,  and  eventually  urban  areas. 

Purposes  and  Principles  in  Regional  and  Town 
Plannin.p 

For  what  purposes  do  we  require  more  accurate 
information  and  what  are  the  usual  problems  that 
have  to  be  dealt  with  in  planning  a  large  region? 
We  may  summarize  these  purposes  and  problems  as 
follows : 

1.  Indu.strial  development — including  the  arrange- 
ment and  classification  of  all  lands  and  the  location 
and  distribution  of  manufacturing  plants. 

2.  Econornic  use  and  regulation  of  the  sub-division 
of  land  and  the  character  and  density  of  structures  in 
rural  and  urban  areas. 

3.  Housing — sanitation,  convenience  and  amenity. 

4.  Transportation — railways,  highways  and  water- 
ways. 

5.  Sources  and  distribution  of  power. 


6.  Water  supplies  and  sewerage. 

7.  General  amenities — including  ])arks  and  boule- 
vards and  development  of  tourist  facilities. 

I  will  now  proceed  to  consider  some  of  those  prin- 
ciples in  relation  to  the  problems  of  the  Niagara  dis- 
trict. 

Industrial  Development 

In  the  Niagara  district  the  varied  character  of  the 
.soil  and  its  great  fertility  in  the  rich  valleys,  make 
it  of  special  importance  that  the  system  of  distribu- 
tion should  be  of  the  best  kind  to  encourage  the  max- 
imum of  agricultural  production.  Being  an  old  settled 
region  it  is  probably  impracticable  to  carry  out  any 
schemes  of  re-planning  or  re-classification  of  the  lands. 
It  is  in  connection  with  the  growth  of  manufacturing 
industries  that  the  chief  problems  occur.  The  com- 
bination of  cheap  power,  adequate  transportation  faci- 
lities, and  reasonably  priced  land  are  having  their  ef- 
fect in  promoting  rapid  manufacturing  development 
in  the  region.  As  an  example  the  town  of  Welland 
had  only  five  factories  five  years  ago  and  now  has 
thirty.  In  the  cities  and  towns  on  the  Canadian  side 
there  are  145  manufacturing  establishments,  and  on 
the  United  States  side  183  outside  of  Buffalo.  The 
manufacture  of  cereal  foods  and  the  canning  and  pre- 
servation of  fruits  and  vegetables  are  carried  on  side 
])y  side  with  the  manufacture  of  aluminum,  calcium 
carbide,  etc.  Too  little  regard  has  been  paid  even  In 
recent  years  to  regulating  the  location  of  objection- 
able industries,  and  great  and  perhaps  unnecessary 
injury  has  been  caused  to  the  great  asset  of  scenic 
beauty  possessed  by  Niagara  Falls.  The  need  for  zon- 
ing is  evident  to  the  casual  observer;  the  methods 
of  carrying  it  out  require  prolonged  study  so  as  to 
avoid  injury  to  industrial  development. 

The  low-lying  land  to  the  north  of  the  escarpment 
and  al.so  including  the  area  for  a  few  miles  south  of 
the  escarpment  on  the  higher  land  is  excellent  soil 
and  well  suited  for  fruit  farming.  The  balance  of  the 
region  is  only  at  Lake  Erie  level,  and  presents  some 
drainage  problems  especially  in  the  clay  strip  that 
runs  through  the  centre  of  the  region.  On  the  Cana- 
dian .side,  near  Lake  Erie,  shallow  soil  is  also  encoun- 
tered with  lime.stone  outcropping  near  the  surface, 
and  ])cat  bogs  are  also  encountred.  Generally  speak- 
ing, the  level  area  which  is  given  up  to  dairying  and 
general  farming,  has  not  been  develoi)ed  up  to  the 
possibilities  of  the  soil. 

Housing  Situation 

Generally  speaking,  no  protection  is  afforded  to 
residential  areas  in  the  region,  and  sanitary  condi- 
tions' are  defective  in  districts  occupied  by  working- 
men's  families.  There  is  an  estimated  shortage  in 
the  cities,  not  including  Buffalo,  in  the  region  of  about 
2,350  houses.  Taking  the  figure  of  2,350  as  the  short- 
age in  houses  and  an  estimated  population  of  168,000 
it  will  be  found  that  for  every  seventy  people  there 
is  another  house  needed. 

A  survey  of  housing  conditions  is  needed  not  only 
to  ascertain  facts  with  regard  to  the  shortage,  but 
al.so  to  find  out  the  best  means  of  raising  the  stand- 
ards of  existing  dwellings  and  improving  sanitary 
conditions. 

Railway  Situation 

The  numerous  railways  that  serve  this  area  make 
it  a  great  railway  centre,  and  perhaps  unrivaUed  for 
rail  transportation  facilities.  At  Garden ville  Gravity 
freight  yards,  near  Depew,  some  $25,000,000  is  to  be 
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spent,  and  the  yards  completed  in  the  next  ten  years ; 
$6,000,000  has  already  been  a])propriated. 

At  the  Lake  Erie  end  of  the  region  there  is  only 
one  railway  bridge,  and  that  single  tracked.  Trains 
are  said  to  cross  at  the  rate  of  one  al)ont  every  seven 
minutes,  and  there  are  15,000  cars  of  merchandise 
passing  through  every  month.  The  C.P.R.  may  con- 
sider it  desirable  to  build  bridges  at  Goat  Island  to 
cross  the  Niagara  River  and  give  them  their  own 
bridge  entrance  into  Buffalo. 

As  far  as  the  cities  and  towns  are  concerned,  the 
greatest  problem  is  that  of  grade  separation.  In  this 
matter  the  railways  have  had  the  ujjper  hand  in  the 
])ast,  and  it  is  time  that  the  general  interests  of  .the 
])ublic  were  safe-guarded  in  connection  with  railway 
enterprises  to  a  greater  extent  than  hitherto.  But  it  is 
not  the  railway  corporations  that  are  to  blame ;  the 
fault  lies  with  the  local  authorities  in  not  taking  ac- 
tion in  time.  I^ortions  of  Niagara  F"alls,  Ontario  and 
Niagara  Falls,  New  York,  are  practically  devoted  to 
switching,  and  this  right  on  some  of  the  busy  streets. 
For  example,  in  Niagara  Falls,  Ontario,  there  are  14 
level  crossings.  It  would  be  an  advantage  to  have 
the  tracks  of  the  electric  radial  railways  moved  from 
the  central  streets  of  cities  and  towns  in  certain  cases. 
In  other  cases,  streets  are  too  narrow  for  double  track- 
ing- 
Highways  and  Waterways 

Even  a  preliminary  survey  of  conditions  on  the 
Canadian  side,  across  from  liuffalo,  would  seem  to 
indicate  that  that  area  is  being  hampered  in  its  deve- 
lopment by  the  lack  of  a  highway  bridge.  A  "Peace" 
bridge  has  been  proposed  as  a  memorial,  and  it  is 
stated  that  bills  are  now  before  the  Governor  of  the 
State  of  New  York,  one  for  a  bridge  at  Buffalo,  and 
one  for  a  bridge  at  Niagara  Falls.  Apart  from  the 
question  of  the  peace  bridge  there  is  no  doubt  as  to 
the  need  for  a  bridge  at  Buffalo  across  the  Niagara 
River,  but  the  means  of  communication  on  both  sides 
of  the  river  need  to  be  studied  before  the  site  of  the 
bridge  is  settled. 

The  Niagara  River,  as  a  waterway  between  Lakes 
Erie  and  Ontario  is,  of  course,  impossible  for  navi- 
gation. On  the  Canadian  side  the  Welland  Canal  pro- 
vides a   waterway   between   the   lakes. 

The  great  improvement  which  is  taking  place  in 
regard  to  the  waterways  which  feed  the  district  will 
be  certain  to  greatly  increase  the  population  and  in- 
dustries of  the  region  in  the  near  future,  and  they 
will  also  tend  to  create  changes  in  regard  to  local  con- 
ditions of  development  and  settlement  of  land.  A  re- 
gional survey  and  plan  is  needed  to  deal  with  expect- 
ed growth,  and  change  of  conditions  even  if  no  other 
development  of  transportation  facilities  were  taking 
place.  It  is  also  important,  as  we  shall  see  later,  to 
consider  the  park  system  of  the  region,  and  i)erhaps 
the  drainage  system  also,  in  connection  with  the  aban- 
donment of  old  waterways. 

Power  Situation 

The  rapidity  with  which  the  demand  for  electrical 
energy  has  grown  is  indicated  by  the  fact  that  the 
first  modern  power  development  at  Niagara  Falls 
took  place  in  1890,  with  an  initial  installation  provid- 
ing for  the  production  of  100,000  h.p.  At  the  present 
time  the  total  production  is  650.000  h.p.  At  Power 
Glen,  adjacent  to  St.  Catharines,  there  is  also  a  deve- 
lopment of  some  52,000  h.j).  There  is  also  under  con- 
struction a  plant  to  produce  an  additional  400,000  h.p. 
The    principal    development    is    that     of  the   Hydro- 


Electric  Power  Commission  of  Ontario,  which  is  con- 
structing a  canal  8J^  miles  long  to  divert  the  flow  of 
10,000  second  ft.  of  water  and  provide  for  the  ulti- 
mate development  of  300.000  h.p.  at  Queenston.  This 
enterprise  will  cost  $25,000,000  and  will  not  be  com- 
pleted until   1921. 

There  has  been  some  criticism  of  the  construction 
of  the  open  cut,  which  is  having  an  injurious  effect 
on  adjacent  property,  and  will  make  the  city  of  Nia- 
gara Falls,  Ont.,  an  island.  Whether  this  criticism 
is  justified  or  not,  and  whether  part  of  the  canal  should 
have  been  in  tunnel,  as  apparently  would  have  been 
practical,  does  not  concern  us,  but  the  fact  that  it  is 
made  shows  that  no  such  scheme  should  be  carried 
out  without  careful  study  of  all  the  factors,  including 
those  outside  the  purview  of  the  Hydro-electric  en- 
gineers, before  this  kind  of  enterprise  is  begun.  The 
day  should  be  past  when  great  corporations,  whether 
railway  or  power  companies  should  be  permitted  to 
ignore  the  effects  of  their  enterprise  on  the  industries, 
property  and  lives  of  the  community  as  a  whole. 

Water  Supply  and  Sewage  Disposal 

Lake  Erie  is  the  source  of  water  supply  for  the 
urban  ])opulation  in  this  region,  being  obtained  either 
via  the  Welland  Canal  or  the  Niagara  River.  There 
is  pollution  of  the  Niagara  River,  practically  none 
of  the  cities  or  towns  treating  their  sewage.  This  ])ol- 
lution  will  be  increased,  with  the  completion  of  the 
Welland  Ship  Canal,  and  the  entrance  of  the  water 
from  the  Welland  River  into  the  system.  It  has  been 
decided  to  have  a  pipe  line  extending  from  Lake  Erie 
to  Lake  Ontario  to  suoply  the  cities  and  towns  along 
the  Welland  Canal  with  water. 

The  pollution  of  the  Niagara  River  has  been  a  mat- 
ter of  consideration  for  the  International  Joint  Com- 
mission, and  recommendations  have  been  made  by 
their  engineers.  Evidently  the  situation  needs  early 
attention. 

The  Tonawanda  Chamber  of  Commerce  is  con- 
sidering a  scheme  of  sewage  disposal  for  their  whole 
area.  Mr.  F.  W.  Barrally,  city  engineer  for  Tona- 
wanda, has  done  some  preliminary  work  on  this 
scheme,  which  it  is  claimed,  provides  for  sewage  dis- 
posal and  drainage  of  the  outlying  area  along  the 
Niagara  River,  and  incidentally  for  the  development 
of  power.  It  would  avoid  the  very  serious  pollution 
of  the  Niagara  River,  and  would  use  the  old  Erie 
Canal  as  a  drainage  canal  for  sewage  from  Buaffo  to 
Tonawanda.  There  is  urgent  need  for  study  of  the 
sewage  disposal  problem  of  the  whole  district  so  as 
to  get  an  economical  and  efficient  system. 

Parks  and  Tourists 

Both  the  rural  and  urban  areas  seem  to  be  deficient 
in  parks.  It  might  almost  be  stated  that  the  cities  and 
towns  have  no  parks.  An  estimate  had  been  made  that 
from  1885  to  1907,  15,000,000  visitors  have  viewed 
Niagara  Falls.  In  spite  of  all  that  has  been  done  it 
cannot  be  said  that  sufficient  care  and  vigilance  has 
been  taken  to  preserve  the  remarkable  scenic  beauties 
of  this  region,  or  to  regulate  industrial  development 
so  as  to  prevent  injury  to  the  amenities  of  the  dis- 
trict, with  loss  of  convenience  or  efficiency.  The  com- 
mercial value  alon?  of  the  great  combination  of  natur- 
al and  historic  features  is  such  as  to  justify  the  ex- 
penditure of  more  money  and  effort  in  conservin^r 
them.  At  old  Niagara,  with  its  large  "Commons." 
there  are  points  of  historic  interest,  and  the  ruins  at 
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Fort  Erie  at  the  southerly  end  of  a  jxissihle  jjark  sys- 
tem should  also  he  preserved. 

I!ut  it  is  a  rej(ionai  and  not  a  local  prohlem.  'J'hc 
district  has  been  endowed  hy  nature  with  exceptional 
j^ifts,  extensively  as  well  as  intensively.  Peoi)le  should 
l:e  attracted  here  to  s])cnd  day;;  instead  of  hours.  All 
these  matters  I  have  referred  to  create  one  big  |)roI)- 
lem  that  requires  big  men  to  solve  it  and  raise  it  above 
the  level  of  the  politics  of  the  village  ])ump.  The 
whole  question  of  the  development  of  this  region  in 
nil  of  its  ramifications  is  big  enough  to  be  dealt  with 
internationally.  .Xs  an  immediate  i)ractical  measure 
I  suggest  that  a  i)ermancnt  conference  or  a  joint  town 
I)lanning  commission  of  re|)resentatives  of  all  the  mu- 
nicipalities in  the  region,  be  created  to  prepare  a  re- 


gional survey  and  a  general  plan  for  the  area ;  that 
federal,  state  and  provincial  aid  be  invited  towards  the 
|)rej)arati(jn  and  carrying  out  of  a  comprehensive 
scheme.  This  need  not  be  done  in  any  way  that  is 
unconstitutional,  or  so  as  to  interfere  with  local  auto- 
nomy. It  need  not  involve  that  any  municipality  now 
engaged  in  preparing  its  own  scheme  suspend  its  o])- 
erations,  but  merely  that  it  recognizes  that  it  is  only 
part  of  a  greater  whole,  and  that  whatever  it  does 
sheuld  be  made  to  fit  in  with  a  general  plan  of  the 
region. 

Ajjart  from  all  other  considerations  would  it  not 
be  a  good  thing  for  our  two  countries  to  be  definitely 
linked  together  in  a  work  which  is  so  much  needed, 
and  has  so  much  promise  and  opportunity  ? 


To   Construct    Bituminous    Macadam    Roads 

When  Properly  Built  Will  Prove  Economical  Type  Where  Traffic 
is    Not   Too    Heavy  —  Read    at   Canadian    Good    Roads    Congress 

By  A.   W.  Dean*  ■ 


AlilTUMINOUS  macadam  pavement  is  one 
basing  a  wearing  course  of  macadam  with  the 
interstices  filled  by  a  penetration  method  with 
a  bituminous  binder.  Such  pavements  were 
built  in  a  rather  crude  manner  in  England  and  P'rance 
in  the  early  part  of  the  nineteenth  century,  but  were 
nowhere  extensively  built  until  little  more  than  ten 
years  ago,  when  the  change  in  vehicular  traffic  and 
consequent  increased  destruction  of  waterbound  ma- 
cadam pavements  made  necessary  the  construction  of 
a  surface  to  withstand  the  new  destructive  forces  on 
the  roads.  The  year  l'X)8  marks  the  real  beginning  of 
this  type  of  pavement,  although  a  few  small  exjjeri- 
ments  or  attempts  were  made  previously.  The  first 
results  achieved,  while  at  the  time  appearing  success- 
ful, were  not  durably  satisfactory,  due  to  the  fact  that 
im()roper  materials  and  workmanship  were  used.  Fur- 
ther experimental  construction  and  careful  observation 
of  results  obtained  by  varying  the  character  of  mater- 
ial and  method  used  have  resulted  in  a  widesjjread 
use  of  this  type  of  pavement  at  the  present  time,  and 
when  properly  constructed  it  has  proved  to  be  an  eco- 
nomical type  where  the  vehicles  to  be  propelled  over 
it  are  not  extremely  heavy.  , 

In  the  construction  of  this  pavement,  as  in  that  of 
any  so-called  i.ermanent  type,  projier  drainage  and 
foundations  are  ab.solutely  essential.  Moisture  and 
frost  action  under  the  road  crust  are  just  as  destruc- 
tive as  in  the  cheapest  or  most  ex[)ensive  pavements. 
If  the  subsoil  is  a  gravel  or  suitable  sand,  no  artificial 
foundation  may  be  necessary,  but  if  of  clay  or  other 
improper  material,  a  foundation  course  consisting  of 
stone  or  coarse  gravel  should  be  placed.  If  of  stone, 
the  interstices  should  be  thoroughly  filled  with  gravel 
to  prevent  the  clay  subsoil  from  gradually  working 
up  and  filling  the  voids  in  the  stone,  thereby  permit- 
ting the  moisture  to  ijermeate  and  destroy  the  founda- 
tion and  pavement   during  frost  action. 

The  First  Course  of  Broken  Stone 

Upon  the  properly  prepared  natural  or  artificial 
foundation  the  first  course  of  broken  stone  should  be 
spread  evenly  and  to  sufficient  depth  to  be  of  the 
desired  thickness  after  rolling.  Xo  universal  rule  can 
be  made  covering  the  thickness  of  this  course,  as  the 

*C^tief    cn^neer,    Ma^sacliu^etts    Highway    Commission. 


local  conditions  vary  so  extensively.  F'or  example,  in 
some  localities,  the  subsoil  is  of  such  a  nature,  and 
the  materiahs  available  in  the  immediate  vicinity  are 
of  such  a  character  that  an  artificial  foundation  of 
stone  ten  inches  or  more  in  depth  may  be  laid  and 
the  first  course  of  the  pavement  need  be  only  about 
two  inches  in  thickness.  This  is  economical  and  sat- 
isfactory in  localities  where  suitable  stone  for  found- 
ation is  plentiful,  but  stone  suitable  for  the  first  course 
of  the  macadam  has  to  be  imported  at  considerable 
expense.  On  the  other  hand,  if  the  subgrade  is  a  ])ro- 
per  one,  so  that  artificial  foundation  is  not  iTeces.sarily 
used,  the  first  or  bottom  course  of  the  macadam  should 
be  not  less  than  four  inches  in  thickness  after  rolling, 
and,  if  heavy  loads  are  to  be  sustained,  a  thickness  of 
six  inches  is  desirable. 

The  stone  in  this  course  should  be  of  uniform  and 
good  quality,  and  should  be  spread  in  such  manner 
that  there  may  be  no  segregation  of  large  or  small 
stone.  The  stones  composing  this  course  may  vary  in 
size  from  one-half  inch  to  three  inches  in  their  longest 
dimensions,  provided,  however,  that  the  percentage  of 
the  small  size  shall  be  very  small.  If  the  course  is 
four  inches  or  less  in  thickness,  the  best  results  are 
obtained,  however,  by  using  stone  varying  in  size 
from  one  and  one-quarter  to  two  and  one-half  inches. 
The  .same  minimum  size  is  preferable  in  a  six-inch 
course,  but  the  maximum  size  ma}-  then  be  three 
inches. 

Somewhat  Like  Water-bound  Surfaces 

In  laying  this  course  the  same  methods  should  be 
used  as  in  the  laying  of  ordinary'  water-bound  maca- 
dam, including  thorough  compaction  by  rolling,  and 
securing  a  uniformly  smooth  surface.  Unlike  the  first 
course  in  waterbound  macadam,  however,  the  voids 
in  this  first  course  must  be  filled  with  stone  dust,  fine 
gravel  or  sand,  in  order  to  prevent  wasting  of  bitu- 
men by  penetration  into  this  course  during  the  con- 
struction of  the  top  course.  It  is  essential  that  the 
surface  of  the  bottom  course  be  even  and  without  de- 
pressions before  laying  the  top  course.  After  the  con- 
struction of  this  course  is  completed,  all  surplus  dust 
and  fine  material  should  be  swept  off,  leaving  the  up- 
per stones  bare  to  receive  the  second  or  bituminous 
course. 

After  the  completion  of  the  first  course,  as  above 
set  forth,  the  second  course  is  spread  at  such  thick- 


June  18,  1919 


THE    CONTRACT    RECORD 


5f)7 


ness  that  it  will  be  two  inches  thick  after  rolling  if  for 
medium  or  light  vehicular  traffic,  or  three  inches  thick 
if  for  heavy  vehicles  in  large  volume.  It  is  extremely 
important  that  the  stone  used  in  this  course  be  of  good 
quality,  uniform  in  character,  and  so  spread  that  there 
is  no  segregation  or  large  or  small  sized  stones.  If 
building  for  light-weight  vehicles  only,  the  stone  used 
may  have  a  French  co-efficient  of  wear  as  low  as  eight 
and  a  hardness  value  of  eight,  but  for  heavy  vehicles 
a  better  quaplity  of  stone  should  be  obtained  if  possible, 
using  in  such  case  a  stone  having  a  French  co-efficient 
of  not  less  than  twelve,  and  preferably  even  greater, 
and  a  corresponding  higher  hardness   value. 

Larger  Size  Stones  Predominating 

The  best  and  most  lasting  results  are  obtained  if 
the  sizes  of  the  stone  in  this  course  vary  from  three- 
quarters  inch  to  two  and  one-half  inches,  with  the 
larger  sizes  predominating.  This  has  been  proven, 
even  though  it  appears  inconsistent,  to  use  a  two  and 
one-half  inch  stone  in  a  course  two  inches  thick. 
Extreme  care  should  be  had  in  the  laying  and  rolling 
of  this  course  to  have  it  uniform  in  its  component  sizes 
of  stone  and  rolled  to  a  uniform  thickness.  The  rolling 
should  be  thorough,  in  order  to  reduce  the  voids  and 
make  the  surface  hard  and  smooth,  although  not  as 
thorough  as  in  the  case  of  water-bound  macadam 
roads. 

After  rolling,  the  bituminous  material  should  be  ap- 
plied at  a  temperature  of  250°  to  300°  F.  with  a  me- 
chanical distributor  that  will  force  the  material  on  to 
the  surface  uniformly,  such  force  being  equivalent  to 
that  obtained  under  a  pressure  of  thirty  pounds  ov 
more  to  the  square  inch.  The  amount  of  bituminous 
material  used  per  square  yard  in  this  application  will 
vary  from  one  and  one-half  gallons  on  a  two-inch 
course  to  about  two  and  one-half  gallons  on  a  three- 
inch  surface.  Great  care  must  be  taken  in  the  distri- 
bution of  the  bitumen  to  prevent  getting  too  much  or 
too  little  material  in  spots  or  streaks,  otherwise 
"bunches"  or  depressions,  as  the  fault  may  cause,  will 
soon  develop. 

After  spreading  the  bitumen  it  should  be  lightly  but 
completely  covered  with  pea  stone  (1/2  in.  stone)  and 
thoroughly  rolled,  using  a  fifteen-ton  roller,  if  avail- 
able, if  the  stone  is  of  hard  quailty,  or  a  somewhat 
lighter  roller  if  a  poorer  quality  stone.  Success  v/ili  ncit 
be  obtained  if  this  course  is  not  thoroughly  rolled. 
A  seal  coat  of  the  same  quality  of  bitumen  is  then 
ai>plied,  using  one-half  gallon  of  bitui.;en  to  tr.e  square 
yaid.  This  is  again  covered  with  pea  stone  and  fin- 
ished with  the  heavy  roller. 

Asphalt  or  Tar  Bitumen 

When  the  bitumen  is  applied  the  stone  should  not 
be  wet  but  may  be  moist,  and  in  all  cases  must  be 
absolutely  clean  and  free  from  dust.  The  bitumen 
used  may  be  asphalt  or  tar  product,  and  whether  of 
asphalt  or  tar,  the  bitumen  should  be  properly  refined 
and  prepared  for  use  in  this  type  of  construction,  its 
properties  varying  slightly  with  the  climatic  condition 
of  the  territory  in  which  it  is  to  be  used.  In  northern 
climates  like  that  in  the  New  England  States  and  low- 
er Canada  the  best  and  most  lasting  results  appear  to 
be  obtained  by  using  an  asphalt  having  a  penetration 
of  ninety  to  one  hundred  and  ten.  as  determined  by 
the  standard  method  of  testing  adopted  by  the  Ameri- 
can Society  for  Testing  Materials. 

The  United  States  Department  of  Agriculture  has 
published  a  bulletin,  (No.  691)  giving  specifications 
somewhat  in  detail  for  bituminous  materials  of  difTer- 


ent  kinds  and  for  diflferent  uses.  Reference  is  here 
made  to  that  pamphlet  for  more  details,  but  the  writer 
believes  from  experience  and  observation  that  for  pen- 
etration work  in  northern  climates  the  asphaltic  ma- 
terial should  be  a  little  heavier  than  that  suggested 
in  these  si)ecifications. 

Where  properly  built  under  suitable  climatic  and 
traffic  conditions,  the  bituminous  macadam  pavement 
is  economical  both  in  construction  and  maintenance. 
If  a  hole  appears  in  the  surface  it  should  immediately 
be  patched,  using  a  mixture  of  small  stones  and  hot 
asphalt  or  tar.  If  a  general  breaking  of  the  top  sur- 
face appears  imminent,  it  should  be  given  a  seal  coat 
of  hot  asphalt  and  pea  stone  before  such  breaking-up 
occurs. 

Condensed  Rules 

A  few  condensed  rules  are  here  given  for  the  pre- 
vention of  unsatisfactory  results  with  bituminous  ma- 
cadam : 

Be  sure  that  the  drainage,  sub-grade  and  founda- 
tions are  suitable. 

Have  the  surface  of  the  bottom  course  even  and 
without  depressions  before  laying  the  top  course. 

Have  the  larger  sizes  of  broken  stone  predominate 
in  the  top  course. 

Use  dumping  platforms  or  self-spreading  wagons 
for  spreading  all  broken  stone. 

Use  a  sufficiently  hard  bitumen  for  both  penetration 
and  seal  coat,  as  a  soft  material  permits  the  surface 
to  soon  become  wavy. 

Get  all  penetration  work  complete  during  the  spring 
and  summer  months.  If  done  in  the  late  fall  the  pene- 
tration is  not  complete  and  the  pavement  is  liable  to 
become  loose  in  the  following  winter. 

Patch  holes  immediately  if  they  appear  in  the  sur- 
face. 

It  tar  is  used,  apply  a  light  seal  coat  at  intervals 
of  two  or  three  years. 


Discussion 

In  discussing  Mr.  Dean's  paper,  Mr.  Sharpies  re- 
ferred to  internal  compression  and  its  prevention.  The 
penetration  method,  he  pointed  out,  would  prevent 
this  internal  compression  under  heavy  load.  Some 
writers  stated  that  the  penetration  method  should  be 
used  .with  hard  stone,  but  to  his  mind  it  was  most  im- 
portant to  use  it  where  one  had  soft  stone  which  would 
not  give  a  good  macadam  in  the  ordinary  way. 

Professor  Scott,  of  Queen's  University,  asked  that 
Col.  Sohier  should  give  some  light  on  the  conditions 
under  which  it  was  economical  to  build  roads  with  the 
penetration  method.  A  penetration  pavement,  he  said, 
when  you  have  it  built  is  only  a  near  pavement. 

When  is  the  Penetration  Method  the  Most  Eco- 
nomical? 
Col.  Sohier  replied  that  in  some  cases  they  had  got 
fairly  good  results  with  the  penetration  method  with 
stone  that  would  not  have  stood  up  at  all  otherwise. 
He  referred  to  one  road  which  had  been  in  use  about 
eight  years,  upon  which  was  used  two  gallons  of  a  tar 
spread  and  which  has  .stood  up  very  well  under  traf- 
fic. Quite  often  the  difiference  in  cost  of  local  stone,  of 
poorer  quality,  as  compared  with  imported  stone,  would 
make  it  less  expensive  to  use  the  tar  than  to  import 
the  stone.  He  believed  in  the  mixing  method,  how- 
ever, as  against  the  penetration  method,  providing  a 
careful  enough  mix  was  made  and  sufficient  care  taken 
in   the  grading  of  the  materials,  though   he   had   had 
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most  excellent  results  in  roads  under  heavy  traftic  Ijy 
using  stone  rolled  hard  and  then  spraying  in  bitumen. 
Jle  was  not  satisfied  that  anyone  today  had  sufficient 
experience  to  be  sure  of  the  wearing  qualities  of  a  well- 
laid  penetration  pavement,  but  one  of  his  best  en- 
gineers believed  that  big  stone  well  laid  and  finished 
with  the  ])enetratiion  method  was  going  to  stand  up 
better  than  the  mixed  method  with  small  stone. 

Mr.  Sharpies  jx)inted  out  that  in  Massachusetts 
roads  built  with  the  penetration  method  using  old  mac- 
adam for  the  foundation,  had  cost  about  40  or  50  cents 
a  square  yard,  which  was  very  much  cheaper  than  any 
type  of  bituminous  pavement.  The  cost  of  the  latter 
ran  from  $1.50  tq  $1.75  per  square  yard.  It  therefore 
seemed  to  him  that  there  was  a  definite  field  for  the 
penetration  type  of  pavement,  and  under  certain  con- 
ditions of  traffic,  such  as.  in  a  small  town,  it  filled  a  gap 
that  was  covered  by  no  other  type. 


Town   Planning  Scheme  for 
Suburban  Montreal 

f-T'^HE  South  Shore   Board  of  Trade    covers  that 
I       jiart  of    Chambly   County,    P.  Q.,  immediately 
M       opposite  and  tributory  to  the  city  of  Montreal. 
The  bulk  of  its    members     is    drawn  from  the 
towns  of  St.  Lambert,  Greenfield  I'ark,  Montreal  South 
and  Longueuil.    During  its  .short  life  it  has  proved  it- 
self a  useful  agency  for  good,  and  has  recently  under- 
taken the  ambitious  project  of  securing  the  adoption 
of  a  comprehensive  town  planning  scheme  for  this  part 
of  suburban  Montreal. 

A  committee  of  its  own  members,  headed  by  Mr. 
VVayland  Williams,  spent  a  considerable  portion  of 
last  year  in  considering  how  best  to  accomplish  this 
object.  As  a  result  of  its  labors,  this  committee  has 
now  been  succeeded  by  one  composed  of  two  aldermen 
from  each  of  the  four  towns,  one  from  the  parish  of 
St.  Antoine  de  Longueuil  and  five  members  at  large, 
with  Mr.  Williams  remaining  as  chairman.  The  other 
members  are  Mes.srs.  J).  F.  Kyle,  Alex.  Thurber,  Omer 
Lecuyer,  Edmond  Hardy,  J.  E.  Campbell,  E.  P.  Gordon, 
S.  J.  Milligan,  E.  Backhoven,  J.  W.  Oakley,  E.  Drink- 
water,  As.soc.  Mem.  Am.  Soc.  C.  E.,  Jas.  Ewing,  M.  E. 
I.e.,  W.  J.  Carmichael  and  A.  Vincent,  A.M. E.I. C, 
Mr.  R.  DeL.  French,  M.E.I.C,  has  been  acting  as  sec- 
retary. 

This  committee  has  adopted  the  title  of  the  "South 
Shore  Joint  Town  Planning  Board,"  and  has  held  a 
number  of  meetings.  All  the  town  councils  concerned 
have  been  interviewed,  asked  for  their  support,  finan- 
cial and  otherwise,  and  a  considerable  amount  of  work 
has  already  been  accomplished. 

Messrs.  Ewing,  Lovelace  and  Tremblay  are  prepar- 
ing a  plan  of  the  area  to  be  included  in  the  town-plan- 
ning scheme,  which  will  show  all  the  physical  features, 
both  )iatural  and  artificial,  including  the  public  and 
semi-public  buildings.  With  this  plan,  which  is  expect- 
ed,to  be  ready  about  Oct.  1st,  as  a  basis,  the  Board  in- 
tends to  lay  out  a  scheme  of  highways,  industrial,  busi- 
ness and  residential  areas,  parks,  sites  for  future  public 
buildings,  railway  and  harbor  facilities,  etc.  This  is 
the  "town  plan"  and  it  will  be  submitted  to  the  citizens 
for  their  criticism  and  discussion. 

Where  an  acceptable  town  plan  has  been  finally 
developed,  the  Board  hopes  to  have  an  act  ready  for 
presentation  t(i  the  Provincial  Assembly,  providing  for 


an  authority  to  wliich  will  be  entrusted  the  duty  of 
putting  the  town  plan  into  effect.  Little  can  be  done 
along  these  lines,  however,  in  advance  of  the  appeal 
to  and  api)roval  by  public  o]>inion.  The  projects  of  the 
Board  have  been  very  favorably  received  so  far  by  the 
munici])al  authorities,  who  have  airreed  to  meet  th'- 
cost  of  the  ])lan,  as  the  first  step  in  the  scheme. 

The  South  Shore,  like  most  of  Montreal's  suburbs, 
is  a  jumble  of  sub-divisions,  promoted  by  various  real 
estate  operators,  whose  c.nlv  de>ire  has  been  to  profit 
by  their  operations.  As  a  result,  the  street". system  for 
example,  is  far  from  well  arranged,  and  other  features 
arc  in  much  the  same  state.  With  the  rapid  return  of 
Canada  to  normal  conditions,  the  extensive  develop- 
ment schemes  of  the  harbor  commissioners  of  Mon- 
treal, the  Canadian  National  Railways,  and  numerous 
industrial  concerns,  the  present  seems  a  most  op])ortune 
time  to  consider  the  planning  of  this  territory  in  such 
a  way  that  the  most  good  will  accrue  to  the  greatest 
number  of  its  citizens. 

Town  planning  means. to  many  merely  the  bear.ti- 
lications  of  the  community.  It  is  really  much  more 
than  this,  and  concerns  itself  with  all  that  aft'ects  the 
|>hysical  well-being  t)f  the  people.  Towns  have  too 
long  grown  in  a  haphazard  and,  usually,  exensive  man- 
ner. The  South  Shore  Joint  Town  Planning  Board  in- 
tends that  the  South  Shore  shall  hereafter  develoj) 
along  rational  and  economical  lines.  Their  project  is 
of  particular  interest,  as  it  is,  so  far  as  is  known,  the 
only  example  in  Canada  of  a  number  of  municipalities 
combining  for  their  mutual  advantage. 

The  Burning   of  Carbonace- 
ous Clays 

By  J.  Keele,  Ottawa*  

G.XRBON  may  occur  in  clays  either  as  vegetable 
tissue,  such  as  stems,  roots  and  leaves,  or  as 
asjjhaltic  and  bituminous  material  or  as  hard 
coal  substance.  The  first  kind  of  carbon  is  of- 
ten found  in  surface  clays  used  for  brick-making  and 
generally  causes  no  trouble  in  burning.  The  asphaltic 
carbon  occurs  mostly  in  shales  and  although  the  quan- 
tity present  may  be  very  small  it  is  sufficient  to  give 
a  dark  color  in  the  raw  state,  and  to  require  special 
treament  in  the  burning  process. 

Certain  beds  of  fine  grained  stoneware  clay,  which 
occur  overlying  the  bituminous  sand  deposits  in  Nor- 
thern .\lberta,  are  im])regnated  with  bitumen  to  sucii 
an  extent  that  it  is  almost  impossible  to  use  them. 
as  the  fine  texture  of  the  clay  does  not  permit  the 
necessary  free  passage  of  air  through  the  body  to  burn 
cut  the  carbon,  before  vitrification  sets  in  and  pre- 
vents further  oxidation. 

Carbonaceous  shales  are  frequently  found  in  the 
coal  measures  of  Pennsylvania,  Ohio,  and  Illinois, 
w'here  clayworkers  have  more  or  less  difficulty  in  over- 
cominr  black  coring  and  swelline  or  other  defects 
which  manifest  themselves  in  the  burning  process. 
In  some  plants  using  the  .e  shales  the  fires  have  to 
be  drawn  and  the  kilns  closed  as  soon  as  the  carb  >n 
in  the  shales  begins  to  burn,  and  firing  is  not  resumed 
again  until  the  carbon  in  the  clay  is  exhausted. 

Brickmakers  throughout  Canada  have  so  far  had 
little  experience  in  burning  carbonaceous  clays  as 
those  generally  used  are  the  glacial  surface  clays 
which  do  not  contain  carbon.    The  shales  used  in  the 
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vicinity  of  Hamilton,  Toronto,  and  Montreal,  are  free 
from  carbon  or  contain  so  little  that  it  does  not  cause 
trouble.  Occasional  evidences  of  swelling  with  black 
cores  are  found,  especially  in  the  red,  dry  pressed, 
shale  bricks,  but  this  appears  to  be  due  to  a  portion 
of  the  iron  content  of  the  shale  not  being  thoroughly 
oxidized  before  the  finishing  temperature  in  the  kilns 
is  reached. 

Powdered  Coal  or  Sawdust  Easily  Burned  Out 

Powdered  coal  is  often  added  to  clay  when  making 
soft  mud  bricks,  in  order  to  assist  the  burning  and 
make  a  more  even  distribution  of  heat  in  the  scove 
kilns  in  which  these  bricks  are  burned.  Sawdust  is 
added  to  clay  when  making  porous  hollow  building 
))locks,  or  terra  cotta  lumber.  Carbon  in  these  forms 
is  easily  burned  out  of  the  bodies  in  which  they  are 
used,  as  it  is  scattered  in  fairly  coarse  particles 
through  the  mass,  and  the  finishing  temperature  of  the 
burned  wares  is  kept  low,  therefore  oxidation  can  pro- 
ceed throughout  the  whole  process  of  burning  and 
cooling.  The  powdered  coal  and  sawdust  have  a  cer- 
tain fuel  value  as  their  presence  in  the  clay  undoubt- 
edly assists  in  the  burning  process. 

Experiments  recently  made  by  the  writer  for  the 
Peerless  Brick  Company  at  Ottawa  proved  the  neces- 
sity for  careful  preliminary  investigation  before  using 
a  new  and  untried  material.  The  products  hitherto 
made  by  this  plant  were  soft  mud  brick,  field  drain 
tile  and  hollow  wire-cut  partition  bricks,  all  burned 
in  scove  kilns,  but  the  owners  decided  to  enter  the 
market  for  stifif  mud,  face  brjck,  and  hard  burned  fire- 
proofing. 

The  clay  being  used  was  not  suitable  for  these 
products,  so  it  was  proposed  to  utilize  a  supply  of 
black  shale,  which  occurs  a  short  distance  from  the 
plant  and  to  mix  it  with  their  clay.  No  previous  use 
had  been  made  of  this  material  in  the  clay  working 
industry,  but  it  was  the  onlv  shale  available  in  the 
district.  It  is  rather  gritty  and  has  only  a  low  plas- 
ticity when  ground  and  wet. 

A  certain  amount  of  trouble  was  anticipated  be- 
cause the  shale  contains  in  addition  to  the  carbon  a 
small  amount  of  iron  pyrites,  which  must  also  be  oxi- 
rized  in  burning.  As  long  as  there  is  any  carbon 
l)resent  it  appropriates  all  the  oxygen  in  the  air  enter- 
ing the  brick,  consequently  the  iron  sulphide  is  not 
oxidized  until  all  the  carbon  is  expelled. 

The  shale  was  ground  to  pass  a  10  mesh  screen, 
and  mixed  with  an  equal  weight  of  clay.  Rustic  face, 
solid,  and  plain,  standard  size,  hollow  brick  were 
made  by  the  small  augur  machine  at  the  Mines  Branch 
Laboratory.  The  burning  was  done  in  a  down  draft 
test  kiln,  fired  with  coal  and  coke.  The  first  trials 
were  burned  with  a  steadily  rising  temperature  at  the 
rate  of  about  80  degrees  Fahr.  an  hour  for  24  hours 
to  the  finishing  heat  of  1850  degrees.  The  samples 
resulting  from  this  trial  had  a  hard  black  core  with 
a  spongy  structure  and  were  badly  cracked  and  bloat- 
ed. 

Control    of    Burning    Eliminated    Cores    and 
Bloating 

What  evidently  happened  in  this  case  was  that  the 
carbonaceous  matter  in  the  shale  was  not  completely 
burned  out  of  the  bricks  before  the  surfaces  had  be- 
come so  dense  that  the  free  passage  of  the  gases 
through  the  body  was  no  longer  possible.  The  bloat- 
ing was  due  to  the  ineffectual  effort  of  the  gases  form- 
ing in  the  body  of  the  brick  to  escape  through  the  vit- 
rified skin. 

From  the  information  gathered  by  the  first  test  it 


was  decided  to  arrange  the  burning  of  the  next  lot  of 
trials  somewhat  difl^erently  The  heat  was  raised  at 
the  same  rate  as  before  until  a  temperature  of  about 
1550  degrees  was  reached.  The  kiln  was  held  at  this 
temperature  for  about  four  hours  then  closed  and  no 
firing  was  done  for  three  hours  more.  The  firing  was 
then  resumed  and  the  temperature  raised  at  the  regu- 
lar rate  until  the  finish,  the  total  time  occupied  in 
burning  was  about  30  hours.  The  result  of  the  second 
test  was  that  the  bricks  were  intact  and  the  black 
cores  completely  eliminated  by  this  method  of  burn- 
ing. 

The  carbon  present  in  this  shale  cannot  be  said  to 
have  any  fuel  value  as  the  longer  time  taken  in  the 
burning  process  offsets  any  advantage  in  the  heat 
arising  from  its  combustion.  The  carbon  may  rather 
be  considered  as  a  detriment  in  shales  with  a  low  vit- 
rification point,  such  as  the  Ottawa  shale  has,  as  there 
is  always  the  danger  of  vitrification  beginning  before 
the  carbon  is  completely  eliminated,  a  condition  which 
is  sure  to  result  in  bloated  brick. 

When  is  Carbon  Completely  Burned  Out  ? 

There  are  two  well-known  methods  of  determining 
when  the  carbon  in  bricks  is  completely  burned  out, 
and  when  it  is  safe  to  proceed  to  a  rise  in  tempera- 
ture. One  method  is  to  begin  drawing  trial  bricks 
from  the  kiln  through  an  opening  in  the  wicket  when 
the  burner  decides  that  the  proper  temperature  has 
been  reached.  By  drawing  bricks  at  certain  intervals 
and  breaking  them  it  can  be  seen  that  the  black  core 
gradually  grows  smaller  and  finally  disappears.  When 
the  last  trace  of  black  is  gone  it  is  then  safe  to  raise 
the  temperature  of  the  kiln.  Another  guide  is  the  use 
of  a  pyrometer  outfit  attached  to  the  kiln.  By  this 
means  the  burner  watches  the  indicator  of  his  i)yro- 
meter  dial,  and  by  careful  firing  does  not  exceed  the 
proper  temperature  until  the  danger  period  is  passed, 
the  length  of  time  of  holding  the  fires  at  a  certain  tem- 
perature having  been  decided  beforehand  by  draw 
trials. 

Coal  ashes  either  from  anthracite  or  bituminous 
coal  can  be  ground  and  used  as  a  grog  in  the  brick 
cb.y  of  eastern  Ontario  or  Quebec  for  the  purpose  of 
making  hollow  blocks.  The  advantage  of  using  ashes 
IS  that  it  may  contain  a  little  unburnt  fuel  and  it  also 
assists  materially  in  fast  drying  of  the  wares  and  in 
reduction  of  shrinkage. 

The  clay  in  the  Ottawa  and  St.  Lawrence  Valley 
is,  as  a  rule,  very  sticky  and  plastic,  and  will  hold 
about  an  equal  weight  of  ground  coal  ash  and  still 
make  a  workable  mixture.  A  dry  pan  or  some  method 
of  reducing  the  ashes  to  the  proper  size  would  have 
to  be  added  to  the  plant. 


Proposed  Schedule  of  Salaries 

Chicago  Chapter  A.A.E.  Determines  Fair  Re- 
muneration for  a  Wide  Range  of  Engineer- 
ing Positions  in  Varied  Lines  of  Work 

AS  an  indication  of  the  extent  to  which  one  en- 
gineering society,  at  least,  has  attempted  to 
determine  a  fair  remuneration  for  engineering 
services,  we  publish  the  schedule  Lelovv,  stat- 
ing a  comprehensive  list  of  salaries  for  a  wide  range 
of  engineering  positions  in  varied  lines  of  v/ork.  Ihis 
has  been  adopted  by  the  Chicago  Chapter  of  the 
American  Association  of  Engineers,  and  ha)S  beeln 
referred  to  the  association  with  the  suggestion  that  it 
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he  utilized  in  a  nation-wide  study  of  the  subject,  for 
the  formulation  of  a  general  schedule  of  salaries.  The 
present  schedule  covers  architectural,  highway,  muni- 
cii)al,  state  and  electric-railway  work  (steam-railway 
work  has  been  covered  by  the  parent  association); 
county  and  rural  i)ositions,  large  engineering  organi- 
zations, pul)lic-utility  boards  and  corijorations,  tele- 
],>hone  work  and  expert  service. 

It  is  explained  that  the  salaries  recommended  arc 
for  positions  which  provide  continuous  employment 
and  otTer  advancement  in  rank  and  pay  as  a  reward  for 
efficient  service.  For  seasonal  em])loyment,  where  the 
work  continues  from  year  to  year,  but  is  interrupted 
by  idle  seasons,  it  is  suggested  that  the  pay  should  be 
such  as  to  amount  to  about  half  pay  during  the  period 
of  enforced  idleness.  Thus,  for  an  eight-month  season, 
where  the  schedule  rate  is  $2400  per  year,  the  pay 
should  be  $250  ])er  month.  For  temporary  positions, 
where  there  is  no  developing  future,  the  pay  should 
be  .^0  per  cent,  above  the  schedule,  in  order  to  provide 
greater  incentive  for  good  work  and  rejjay  the  em- 
ployee for  changing  location. 

Proposed  Schedule  of  Salaries  Adopted  by  the 

Chicago  Chapter 
Architectural  Engineers. — The  committee  states 
that  to  those  who  are  not  architects  the  rates  seem  '.o 
be  low,  but  the  schedule  is  thought  to  be  reasonably 
fair  to  employer  and  employee.  There  appear  to  be 
no  uniform  rules  as  to  education  or  training  required 
for  the  positions. 

Architects  in  charge  of  office $.5000— .$8000 

Designing  draftsman 4000 —  5000 

Construction   design   draftsman 4000 —  5000 

Outside  superintendent 4000 —  5000 

Senior   draftsman 2400 —  :i000 

'  Junior  draftsman 1500 —  2100 

Student  draftsman 900 —  1200 

Road  Engineers — This  schedule  is  for  a  state  hav- 
inn  60.000  to  100,000  miles  of  roads  and  in  which 
the  highway  department  spends  not  less  than  $5,- 
000,000  annually. 

Chief  highway  engineer $8,000 — $10,000 

Road  engineer 5,000 —  ",000 

Maintenance  engineer 4,500 —  0,000 

Bridge   engineer 4,500 —  0,000 

Engineer  of  tests 3,000 —  4,000 

Division  engineer  (7,000  to  10,000  miles  :i,600 —  5,000 

Assistant  engineer ..    2.700 —  H,600 

Resident  engineer 2,700 —  :i,600 

Chief  designing  engineer 3,000 —  4,000 

Designing  engineer '.    2.700 —  3,300 

Junior  engineer,  class  A 2.100 —  2,700 

Junior  engineer,  class  B 1,500 —  1,800 

Inspector* 1,320 —     1,800 

Municipal  Engineers — The  oroposed  schedules  for 
municipal  engineers  are  as  follows: 

City    Engineer,  annual   work,   $5,000,000 $12.000 — $15,000 

City   engineer:    annual    work,    $2.500,000 8.000 —  10,000 

City    engineer:    annual    work,    $1,000,000 6,000 —  7,500 

City    engineer:    annua!    work,      $500,000 4,000 —  5,000 

Department  engineer 5,000 —  7.500 

Division  engineer 4.000 —  7,.5O0 

Assistant  engineer 3,000 —  siooo 

Instrumentman    (preferably   techn'l   graduate)  2,000 —  2,400 

KodiTian    (high-school.  2nd   gradeV  1,080 —  1.500 

Inspector 1.380—  1,800 

.Xrchitect    ..           3,000 —  5,000 

Designing  engineer   (technical   gradifUte,  10 

years'  experience) 4,000 —  6,000 

Designer  (technical  graduate,  5  years'  ex- 
perience)      3.300 —  4,400 

Detailer  (technical  graduate  perferably)   .,    ..  2.000 —  3,000 

Tracer  (technical  high  school 1.200 —  1,800 

Draftsman,  architectural  , 1,800 —  3,000 

Draftsman,  map  or  topographic 1,800 —  2!400 

Draftsman,  structural 1,800 2,400 


Electric  Railway  Engineers — I'"(jr  the  case  of  rail- 
ways with  (£)  miles  of  track: 
Chief  engineer   (track,  structures  and  trans- 
mission lines) $  3,600 — $  4,800 

Assistant  engineer  (field) 2,400 —  3,000 

Roadmaster    (preferably    technical    education)  2,400 —  3,000 

Mechanical-electrical  engineer 4,200 —  5,400 

Office  engineer  (mechanical-electrical 2,400 —  3,000 

For  railways  with  2(X)  miles  of  track : 

Chief   engineer $  4,000 — $  5,400 

Assistant  engineer 2,400 —  3,000 

Roadmaster 2,400 —  3,000 

Electrical-mechanical  engineer 4.500 —  6,000 

Assistant   engineer    (electrical-mechanical)    ..  2,400 —  3,000 

County  Surveyor — As  a  rule  this  is  not  a  salaried 
position,  but  it  is  of  such  importance  that  a  sound 
policy  would  ]>r()\ide  an  office  and  pay  for  keeping 
open  a  stated  number  of  days  per  week,  depending 
upon  the  wealth  and  population  of  the  county.  The 
pay  per  day  for  land  surveying  should  be  adjusted  to 
correspond  with  the  value  of  the  land,  as  follows,  since 
the  surveyor  is  res]>onsible  and  may  be  sued  for  dam- 
ages diie  to  erroneous  work : 

Surveyor     Assistant 

Land   up   to   $25   per  acre $  12. .50  $3.75 

Land  at  $25  to  $200  per  acre 18.00  5.00 

Land  over  $200  per  acre 20.00  5.00 

A  similar  rate  should  be  jjaid  for  work  of  the 
intermittent  class  or  for  drainage,  levee  or  road  work, 
with  pay  for  a  specific  number  of  days  per  month  to 
cover  consultation   and  correspondence. 

Deputy  county  surveyor $  3,000 — $  4,200 

Employees   on   drafting  and   instrument   work     2,100 —     2,700 
County   Engineer — Good     roads    organization   in 
counties  spending  at  least  $.500,(X)0  annually  on  high- 
way work  : 

County   highway   engineer $  4,200 

Assistant  engineer 3,000 

Junior  engineer,   class  A 2,400 

Junior  engineering,  class   B 1.800 

Inspector  (for  qualifications  see  under  "Road  En- 
gineers")      1,500 

A  similar  organization  is  desirable  for  levee  and 
drainage  work,  but  must  adapt  itself  to  wider  varia- 
tion than  the  road  work.  Such  adaptations  can  be 
made  according  to  the  jjarticular  work  in  hand. 

State  Public  Utility  Board. — For  the  engineering 
department  of  a  board  in  a  state  having  a  population 
of  5,000,000: 

Chief  engineer $12.000 — $15,000 

Assistant   chief  engineer 9.000 —  10.000 

Chief  of  railroad  division 8.000 —     9.000 

Chief  of  gas  division o.OOO —     7. .500 

Chief  of  telephone  division 6.000 —     7.500 

Chief  of  waterworks  division 6,000 —    ",.500 

Chief  of  service  division 6.000 —     7.500 

Assistant  engineer,  grade  1 3.600 —     4.800 

Assistant  engineer,  grade  2 3,000—     3,300 

Assistant   engineer,  grade  3..    ..    2.400 —    2.700 

.Assistant  engineer,  grade  4 1,800 —     2.100 

,'\nnouncenient  is  made  by  The  Barber  Asphalt 
Paving  Company,  Philadel])hia,  that  following  the  pro- 
motion of  Mr.  Charles  W.  Bayliss,  formerly  manager 
of  the  street  and  road  de])artment,  to  vice-president  in 
charge  of  sales,  the  following  changes  in  organization 
became  effective  June  1st,  1919:  Mr.  J.  E.  Morris, 
manager  street  and  road  department,  Philadelphia,  Pa.: 
Mr.  H.  M.  .Stafford  will  succeed  Mr.  J.  K.  Morris,  as 
assistant  manager,  in  charge  of  the  eastern  district, 
with  headquarters  at  Philadelphia:  Mr.  F.  F.  Massey 
is  promoted  to  succeed  Mr.  Stafford  as  assistant  mana- 
ger, in  charge  of  the  southwestern  district,  with  head- 
quarters at  Memphis,  Tenn. ;  Mr.  G.  R.  March  is  pro- 
moted to  succeed  Mr.  T.  H.  Morris,  as  sales  manager 
of  the  Iroquois  Department. 
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Accounting  for  the  General  Contractor 

No  Two  Contractors  Have  Same  Method — Standard  Scheme  Advo- 
cated to   Give  Contractors   Better  Status  and  Financial  Soundness 

~~~ By   L.    A.   Weatherwax*-^ — 


I  VENTURE  to  say  that  no  two  contractors  have 
the  same  method  of  accounting;  one  ;nan  has  a 
very  pretty  double  entry  system  that  nobody  can 
understand  except  the  man  who  keeps  the  books, 
while  the  next  man  has  his  books  on  the  back  of  -m 
envelo;5e  in  his  inside  ])ocket ;  the  third  man  doesn't 
keep  books  at  all.  This  wide  divergence  in  the  matter 
of  accounting,  together  with  a  similar  lack  of  co-or- 
dination in  the  matter  of  estimating  and  cost-keeping, 
is  responsible,  in  great  measure,  for  the  wide  diver- 
gence noted  at  almost  every  opening  of  bids.  It  is 
partially  responsible  for  the  feeling  of  distrust  engen- 
dered in  the  minds  of  the  banker  and  bondsman — the 
very  people  without  whom  we  cannot  do  business,  be 
it  large  or  small — when  we  go  to  them  for  a  legiti- 
mate business  loan  or  require  a  bond. 

A  wide  divergence  in  the  method  or  rather  lack  ^f 
method  in  accounting,  estimating  and  cost-keeping  is 
cgain  responsible  for  the  feeling  in  the  mind  of  the 
general  public  that  the  extremely  low  bid  is  the  cor- 
rect bid  and  all  the  other  bidders  are  robbers.  We 
must  also  combat  the  idea  in  the  public  mind  that 
was  originally  conceived  in  the  mind  of  the  cartoonist, 
that  of  the  contractor  with  his  pockets  stuffed  full  of 


is  costing  them  approximately  the  same  to- manufac- 
ture and  market  their  product — allowing  of  course 
for  rail  facilities,  stock  on  hand,  etc.  They  haye 
found  that  some  such  system  was  absolutely  neces- 
sary in  order  that  they  might  put  themselves  right 
with  the  jniblic;  and  some  such  system  is  just  as  urg- 
ently needed  by  the  contractor  for  his  business. 
Little  Idea  of  Accounting 
Then  again  we  are  harassed  periodically  by  the 
state  in  the  collection  and  reporting  of  contributions 
to  the  industrial  insurance  and  medical  aid  funds, 
while  in  states  having  no  such  laws  we  are  forced  to 
carry  liability  insurance,  our  payrolls  subject  at  stated 
intervals  to  audit  by  state  or  private  officials.  A  five 
minutes'  talk  with  one  of  the  auditors  for  the  state  in- 
dustrial insurance  commission  would  convince  you 
that  the  contractor,  generally  speaking,  has  very  little 
idea  of  accounting.  The  very  provisions  of  the  laws 
as  regards  the  percentage  of  contribution  are  suppo.s- 
edly  based  upon  the  percentage  of  accident  in  the 
different  trades  employed  in  the  construction  of  a 
building,  consequently  we  are  required  to  make  at 
least  some  segregation  of  our  payrolls,  at  least  as  be- 
tween laborers,  carpenters,  roofers,  painters,  etc.,  each 


juicy  contracts,  a  wide  expanse  of  vest,  big,  fat,  jolly,     of  whom  have  different  accident  ratios,  consequently 


rolling  in  opulence.  We  are  distrusted  by  everybody 
Our  banker  thinks  we  are  gaml^ling.  Our  bondsman 
thinks  we  are  padding  our  assets,  and  the  architect 
and  owner  think  we  are  combined  to  take  excessive 
profits  from  our  work,  when,  as  a  general  rule,  when 
we  go  to  our  banker  for  a  loan,  it  is  in  most  cases  a 
legitimate  recpiirement  of  our  business. 

Develop   a   Standard   Scheme 

For  our  own  good  as  well  as  a  means  of  raising 
us  in  the  estimation  of  our  fellow  citizens  let  us  de- 
vise some  general  scheme  of  accounting  which  will  at 
once  be  capable  of  expansion  to  care  for  the  needs 
of  the  largest  ojjerator  as  well  as  for  the  man  whose 
limited  capital  necessitates  the  accepting  of  smaller 
contracts.  With  two  or  three  excejjtions  we  are  all 
operating  on  a  capital  invested  of  not  to  exceed  $100.- 
OCO,  and  it  should  not  be  a  serious  matter  to  devise 
some  standard  guide  by  which  we  could  all  work, 
varying  details  to  suit  our  individual  requirements, 
and  the  time  is  not  far  distant  when  either  we  shall 
have  to  take  steps  towards  st)me  such  standard  foriu 
of  accounting  or  our  government  will  do  it  for  us. 

Do  you  know  that  the  lumbermen  spent  some 
hundreds  of  thousands  of  dollars  in  an  effort  to  stand- 
ardize their  accounting  and  cost  records  so  that  they 
could  "account"  to  the  government  for  every  item  en- 
tering into  the  manufacture  of  lumber  of  all  grades, 
and  thus  convince  the  government  that  they  were  nt)t 
profiteering.  You  have  noted  that  lumber  prices  have 
been  pretty  much  the  same  as  between  different  mills. 
It  is  not  because  they  have  gotten  together  and  said 
that  such  and  such  a  price  shall  be  charged,  but  pri- 
marily because  they  have  a  standard  system  of  cost- 
keeping  and   accounting  which   shows   them   that      it 

•Of  Henrickson  &  Co.,  Inc.,  Contractors,  Seattle,  before  Northwest 
Master    Builders'   Convention. 


different   premium   rates  per  dollar. 

Some  of  us  have  a  daily  report  system,  very  com- 
plete and  also  very  costly,  kept  by  the  foreman  who, 
in  the  rush  on  the  job,  generally  forgets  all  about  the 
report  until  night,  then  puts  down  something  to  sat- 
isfy the  office — sometimes  correct,  but  oftentimes  no*^. 
On  large  operations,  justifying  the  employment  of 
time  clerk  and  cost  clerk  combined,  the  tendency  is 
to  go  into  too  much  detail  and  swamp  the  "account- 
ing" office  with  a  mass  of  detail  and  costs  which  are 
carefully  worked  up  and  then  forgotten. 

Periodically  we  are  asked  by  Dun  or  Bradstreet 
to  furnish  them  with  a  statement  of  our  assets  and 
liabilities,  generally  accompanying  the  request  with 
one  of  their  printed  forms  which  those  of  you  who 
have  had  that  experience  will  know  is  adapted  to  the 
ordinary  manufacturer,  merchant — any  business  but 
that  of  the  general  contractor.  We  wrestle  with  their 
form  and  finally  give  them  something  to  satisfy  them, 
either  on  their  form  or  one  we  have  pounded  out  in 
haste  for'  ourselves.  The  result  is  generally  not  very 
iliumin.iting  either  to  them  or  to  us,  and  leads  us  in- 
to a  false  sense  of  financial  values. 

Dealing  with  the  Banks 

The  same  is  true  of  many  banks.  When  a  customer 
goes  to  his  banker  for  a  loan,  unless  he  has  adequate 
collateral,  the  first  thing  requested  of  him  is  a  pre- 
requisite to  any  consideration  of  his  application  for 
accommodation  is  a  financial  statement  showing  in 
tabulated  form  his  net  worth.  All  of  us  use  or  should 
use  our  bank  as  our  financial  adviser  and  counsellor, 
and  in  the  line  of  credit  allowed  us  by  our  bank  we 
find  an  answer  to  what  our  bank  thinks  of  us  as  fin- 
ancial risks.  We  all  know  that  banks  generally  are 
not  overly  anxious  for  the  contractor's  business  for 
several  reasons.    The  average  contractor  by  the  very 
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nature  of  his  business  cannot  keep  large  average  bal- 
ances. He  makes  relatively  few  deposits  and  writes 
hundreds  of  checks,  making  work  for  the  banc's  book- 
keepers. On  top  of  this  the  very  nature  of  bis  busi- 
ness again  tends  toward  unconscious  inflation  of  his 
net  worth,  especially  where  several  operations  dove- 
tail cne  into  the  other.  We  must  make  our  banker 
our  coniidunt,  must  in.still  a  feeling  of  confidence  in 
him,  and.  one  of  the  first  ways  of  establishing  .nuch 
relations  is  by  means  of  a  monthly  balance  sheet, 
using  care  to  see  that  for  com])arative  purpose.-;  it  is 
always  on  the  same  form.  For  the  betterment  of  the 
])rofession  as  a  whole,  why  is  it  not  logical  to  devise 
a  standard  form  of  balance  sheet  for  the  use  of  all 
contractors?  Such  a  form  could  easily  be  prepai-rd 
when  the  monthly  trial  balance  is  taken,  and  .should 
the  contractors  as  a  class  voluntarily  on  the  first  of 
each  month  mail  to  their  bank  and  to  their  bondsman 
a  copy  of  their  balance  sheet,  it  would  go  a  long  «ay 
towards  procuring  for  us  as  a  whole  the  good  will 
and  confidence  of  the  very  people  we  must  conciliate, 
to  say  nothing  of  the  great  good  to  our  credit  among 
supply  houses  who  universally  use  the  services  o.'' 
Dun  and  Bradstreet  in  an  effort  to  keep  a  line  on 
the  financial  responsibility  of  the  general  contractor. 
Let  us  devise  a  standard  payroll  sheet,  preferably 
loose  leaf,  which  will  provide  for  medical  aid  and  in- 
surance tabulations  as  well  as  private  cost  records, 
band  reconcilements,  etc.  Let  us  devise  a  check  reg- 
ister for  handling  our  general  account,  which  will  '.mi- 
able  us  to  segregate  our  payments  to  the  dilTerent  o])- 
erations  without  the  necessity  of  first  running  all  ac- 
counts through  a  bulky  journal.  Let  us  devise  a  uni- 
form balance  sheet  to  be  used  for  the  information  of 
those  entitled  to  have  such  information.  Then  let  us  all 
use  them,  go  to  our  bank  and  our  bondsmen  and  say  : 
Hereafter  you  will  receive  a  copy  of  our  balance  sheet 
each  month  on  this  form  that  you  may  know  as  well 
as  we  just  what  our  business  is  doing. 

Financially  Shaky 
T  cannot  hammer  home  tot)  strongly  the  fact  that 
as  a  class  we  are  considered  shaky  financially.  If  we 
are  to  make  these  j^eople  know  that  we  are  substantial 
we  must  take  steps  to  convince  them  that  we  arc 
going  to  do  business  along  proper  lines,  and  what 
better  way  than  to  be  able  to  say  that  we,  too,  have 
had  our  "house  cleaning,"  that  we,  too,  by  our  very 
determination,  are  going  to  demand  that  we  be  con- 
sidered as  business  men,  and  then  back  up  our  asser- 
tion with  vital  information  in  the  proper  place.  In 
this  way  will  we  pave  the  way  for  better  business, 
better  credit  and  better  associations  with  those  upon 
whom  we  are  dependent. 


Workmen's  Compensation  Report 

THE  report  for  the  fourth  year's  operation  of  the 
Workmen's  Compensation   Act,  which  is  now 
printed,  contains  much  interesting  information 
concerning   industry,   workmen,   and   accidents 
in  the  province. 

During  the  year  $3,514,648.47  was  awarded  for  com- 
pensation, or  $11,600  a  day,  and  $369,346.37  for  medi- 
cal aid,  or  $L219  a  day.  the  number  of  cheques  issued 
]ier  dav  being  248  for  compensation  and  139  for  medi- 
cal aid.  Payment  was  made  for  40,930  accidents,  382 
of  these  being  death  cases,  2,549  causing  some  degree 
of  permanent  disability,  25,446  causing  only  tempor- 
ary disability,  and  12,553  involving  only  medical  aid. 


It  is  estimated  that  over  500,000  workmen  are  covered 
by  the  provisions  of  the  Act. 

As  the  disability  in  serious  accidents  often  con- 
tinues into  and  sometimes  beyond  the  following  year, 
complete  statistics  can  only  be  given  for  the  prior 
year.  These  show  that  about  75  per  cent,  of  the  in- 
jured workmen  were  British  subjects  and  25  per  cent, 
foreign,  6^4  per  cent,  being  Austrians,  6  per  cent.  Ital- 
ians, 5J^  per  cent.  Russians,  and  2^^  per  cent,  citizens 
of  the  United  States. 

The  average  weekly  wage  of  injured  workmen  was 
$19.06,  and  the  average  age  34.07  years.  The  total 
time  loss  from  accidents  during  the  year  was  565,526 
days ;  the  average  length  of  temporary  disability  was 
21  days. 

Machinery  caused  about  32  per  cent,  of  all  the  ac- 
cidents ;  the  handling  or  moving  of  objects,  28  per 
cent;  and  falls  of  the  workmen,  10  per  cent.  The 
most  prolific  individual  causes  were  saws  which  caus- 
ed 892  accidents;  lathes,  891;  pres.ses,  813;  hoisting 
apparatus,  785;  abrasive  wheels,  781;  belts,  pulleys, 
chains  and  sprockets,  390,  of  which  7  were  fatal ; 
|)laners,  jointers,  and  edgers,  260;  shapers,  moulders, 
and  headers,  121 ;  shafting,  couplings,  and  set  screws, 
75.  of  which  6  were  fatal.  Falls  from  vehicles  caused 
260;  collap.se  of  support,  276.  Hot  and  inflammable 
substances  caused  1,018  accidents;  falling  objects 
caused   1,256;  and  runaway  animals,  98. 

Stati.stics  show  that  from  40  to  60  per  cent,  of 
what  is  paid  by  employers  for  private  insurance  else- 
where is  consumed  in  expenses  and  profits,  and  less 
than  25  per  cent,  of  what  the  employer  paid  under  the 
old  employers'  liability  system  actually  reached  the 
workman  or  his  dependents,  the  rest  being  absorbed 
in  legal  and  other  expenses. 

Comi)arisons  of  rates  of  assessment  are  significant. 
The  steel  works  rate,  for  instance,  under  the  collec- 
tive liability  system,  is  in  Ontario  $1.70.  Nova  Scotia 
$1.90.  and  Ohio  $1.75,  as  compared  with  a  rate  under 
the  private  or  mixed  system  of  $3.74  in  Michigan,  and 
$5.02  in  New  York.  For  mason  work  the  rates  are: 
Ontario  $1.50,  Nova  Scotia  $2.  Ohio  $2.85.  Michigan 
$5.41.  and  New  York  $8.74.  In  Michigan  the  benefits 
are  little  more  than  half  what  thev  are  in  Ontario. 


Cost  Plus  Fixed  Fee  on  a  Sliding  Scale 
Proves  Cheaper 

THE  Essex  Border  Utilities  Commission,  having 
in  charge  the  disposal  of  the  sewerage  for  the 
Essex  Border  District,  had  plans  and  contracts 
nrepared  for  sections  of  the  intercepting  sewer 
and  bids  for  the  construction  work  were  received  from 
contractors  in  July.  1918. 

The  figures  received  were  considered  too  high  and 
on  recommendation  of  the  engineer  the  work  was  re- 
advertised,  to  be  paid  for  on  the  basis  of  cost  plus  a 
fixed  fee  on  a  sliding  scale.  Construction  work  was 
started  immediately  upon  the  letting  of  the  contract, 
and  continued  until  the  practical  completion  of  the 
work . 

Owing  to  the  war  conditions  existing  at  the  start 
of  the  work,  wages  and  the  prices  of  material  were 
necessarily  high,  but  it  was  interesting  to  note  the 
increased  rate  of  progress  each  week  as  the  work  be- 
came more  thoroughlv  organized.  It  is  also  interest- 
ing- to  note  that  on  the  original  basis  of  a  lumn  sum 
contract  3  bids  were  received,  but  that  upon  the  an- 
nouncement that  the  work  would  be  done  at  a  cost 
plus  basis  ten   different   contracting  firms  submitted 
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com])leted  figures  and  several  others  sent  in  alterna- 
tive quotations. 

The  figures  quoted  at  the  first  letting  of  Tuly  1st, 
1918,  were  as  follows:  $172,400,  $165,400,  and  $163,- 
600.  The  estimated  costs  submitted  by  bidders  on 
August  22,  1918,  after  the  re-advertising,  which  in- 
cludes the  contractor's  profit  of  $12,000,  were  as  fol- 
lows $181,200,  $173,200,  $167,300,  $148,900,  $147,100, 
$143,200,  $131,800;  $131,200,  $130,200,  and  $120,600. 

The  work  is  now  practically  completed  at  a  cost 
to  the  Commission  of  $124,200.  This  indicates  a  saving 
of  $41,200  over  the  lowest  bid  under  the  lump  sum 
contract  method.  Merlo,  -Merlo  &  Ray  Ltd.  of  Wal- 
kerville,  Ont.,  were  the  contractors,  and  the  work 
was  done  imder  the  direction  of  Morris  Knowles  Lim- 
ited, engineers  for  the  Essex  Border  Utilities  Com- 
mission. 


The  Relationship  Between  the  Construction 
Industry  and  American  Business  as  a  Whole 

THE  following  interesting  data  have  been  col- 
lected by  Mr.  W.  T.  Rossiter,  President  of  the 
Ohio  Builders'  Supply  Association  and  Chair- 
man of  the  Own  Your  Own  Home  Committee 
of  the  National  Federation  of  Construction  Industries, 
in  connection  with  his  work  with  the  Industrial  Board, 
showing  the  relationship  between  the  construction  in- 
dustry and  business  as  a  whole.  The  industry  is  seen 
to  be  the  largest  in  the  United  States,  not  only  from 
the  stand])oint  of  materials  produced  and  the  tonnage 
furnished  to  the  railroads,  but  from  the  great  number 
of  persons  employed. 

The  following  figures  are  computed  from  the  1910 
reports  of  the  Bureau  of  Census,  which  includes  a  tab- 
ulation of  male  occupations  for  the  year  1910,  in  which 
30.091,564  men  are  reported  as  employed.  Thev  are 
as  follows : 

Agricultural,   Forestry   mid    Animal    ..     ..  10  8.il,7i)3 

Kxtraction  Minerjils,  Oil  ai'd  (jas   ..  9G'i.7:!0 

Transportation    2,531,075 

Retail    Dealers    1,137.926 

Professional    service 929,684 

Domestic   and   Personal   Service 1,241,328 

Clerical  Occupations 1,143,829 

Building  Trades 4,269,466 

Unclassified 7,032,824 

Total  employed  males 30.091,564 

Employment  in  Construction  Industries 

It  will  be  noted  that  those  employed  in  the  build- 
ing trade  number  4,269,466.  To  this  number  must  b'; 
added  25  per  cent,  of  the  total  employed  by  the  rail- 
roads of  the  United  States,  since,  as  shown  below, 
;-oughlv,  25  per  cent,  of  the  total  tonnage  moved  bv 
the  railroads  consists  of  construction  material.  It  will 
be  seen  that  transportation  emplovs,  roughly,  2,500,- 
000  men  :  25  per  cent,  of  that  number  is  aporoximate- 
Iv  630,000  additional  men  who  are  employed  because 
of  the  construction  industrv.  Further,  statements  by 
the  Fuel  Administration  and  other  authorities  indicate 
■-hat  approximately  30.000.000  tons  of  coal  are  consun-- 
ed  annually  in  the  production  of  lime,  cement,  brick, 
clay  and  gypsum  nroducts.  It  would  be  necessary,  in 
order  to  obtain  the  total  number  of  men  employed 
because  of  the  construction  industry,  to  take  a  pronor- 
tion  of  those  emnloved  in  forestry,  in  the  extraction 
of  minerals,  retail  dealers,  in  professional  services,  in 
clerical  occunations  and  some  listed  as  unclassified, 
such  as  wholesale  dealers,  etc. 


The  following  comparative  figures  on  railroad  ton- 
nage are  taken  from  the  Interstate  Commerce  Commis- 
sion report  for  one  year  ending  June  30,   1916: 

Agriculture 112,460,531  tons 

Products   of   Animals    29,155,548  " 

Coal,  Coke  or  Ore 548,651,092  " 

Building  materials   (no  metals)  : 
Cement,   Brick  and   Lime  43,165,- 
161;     Stone,     Sand,   etc.,   101,009,- 

164;    Lumber,    63,395,028 207,569,353  " 

Manufactured   Articles 136,346,713  " 

Miscellaneous    115,759,060  " 

1,149,843,297     " 

Materials  of  Construction 

The  following  figures  show  the  relationships  be- 
tween values  of  the  principal  materials  used  in  the 
construction  industry.  These  figures  were  obtained 
from  reports  received  by  the  U.  S.  Geological  Survey 
for  the  year  1916  and  are  in  terms  of  the  value  of  the 
finished  product  at  the  plant: 

Stone .$79,041,699.00 

Clay   Products    (finished) 207,260,001.00 

Clay   Products   (raw) 5,751,774.00 

Portland    Cement 104,689,090.00 

Lime 18,618,816.00 

Sand    Lime    Brick 1,474,073.00 

Slate 5,338.837.00 

Gypsum 7,959,032.00 

Sand  and  Gravel 27,852,198.00 

Lumber 609,847,085.00 

Structural   Steel 337,247,300.00 

Nails 5:!, 730,000.00 

$1,348,799,905.00 

The  total  annual  expenditure  in  connection  with 
construction  in  the  United  States  in  normal  times  is 
in  the  neighborhood  of  $3,000,000,000.00. 

In  calculating  the  cost  of  labor  entering  into  con- 
struction, the  percentages  of  the  several  materials  em- 
])loyed  in  typical  construction  were  taken,  together 
with  the  percentage  of  the  direct  labor  involved  in 
producing  the  material  as  reported  by  the  several  in- 
dustries. In  the  final  compilation,  without  including 
labor  employed  in  transportation,  it  was  found  that 
about  80  per  cent,  of  the  entire  cost  of  producing  the 
material  and  assembling  it  in  finished  construction  is 
labor. 

It  is  evident  that  the  cost  of  construction  cannot 
I)e  expected  to  decline  unless  there  is  a  corresponding 
decrease  in  wage  rates,  which  should  not  occur  if  the 
American  standard  of  living  would  thereby  be  lowered. 

Mr.  Rossiter  concludes  his  report  with  the  follow- 
ing pertinent  observation : 

"Technically,  if  we  base  all  our  figures  on  a  70 
ner  cent,  normal  basis  and  assume  that  half  of  the 
70  per  cent,  of  the  entire  construction  industry  is  now 
in  operation,  the  country  would  still  be  sufTering  from 
the  following  losses.  Freight  tonnage,  10,000  cars  per 
day;  financial  loss,  $5,000.(X)  per  day;  unemployment, 
(direct)  1.500,0(X)  men  ;  while,  if  the  industry  were  op- 
erating on  a  100  per  cent,  basis,  it  would  mean  that 
over  2,0(X),000  additional  men  (direct  labor)  would  be 
required." 


At  the  annual  meeting  of  the  Hamilton  branch  of 
the  Engineering  Institute  of  Canada  the  following 
officers  were  elected  for  the  ensuing  year:  Honorary 
president.  Robert  Hobson ;  chairman,  R.  K.  Palmer ; 
vice-chairman,  H.  U.  Hart;  secretary-treasurer.  C.  F. 
AVhitton  ;  counsellors  for  two  years,  H.  B.  Dwight 
and  F.  B.  Paulin ;  counsellors  for  one  year,  past  chair- 
man E.  H.  Gray,  E.  H.  Darling  and  J.  A.  McFarlane. 
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The    Design   of   Steel    Mill   Buildings 

Practical     Considerations     Entering     into     the     Design    of    Such 
Structures— Commercial  Features  Which  Should  Not  be    Ignored 


THE  design  of  steel  mill  buildings  may  be  con- 
sidered in  two  ways,  first,  in  what  may  be  call- 
ed theoretical  design  and  second,  the  practical 
design.  A  theoretical  design  is  one  in  which 
the  calculation  of  stresses  and  the  proportioning  of 
members  according  to  mathematical  rules  are  the  dom- 
inant, if  not  exclusive,  factors.  A  practical  design  in- 
troduces many  features  learned  only  by  experience. 
The  one  is  not  necessarily  contrary  to  the  other.  It  is 
usually  taken  for  granted  that  a  building  designed  by  a 
mere  theorist  will  be  unsatisfactory,  but  many  a  build- 
ing designed  by  a  .so-called  "practical"  man  has  given 
trouble.  Crane  girders  have  had  to  be  strengthened 
against  lateral  vibration,  jib  cranes  have  failed,  trusses 
have  unduly  deflected,  bracing  has  been  inefficient,  all 
because  the  "designer"  had  insufficient  theoretical 
knowledge  of  the  theory  stresses.  In  a  paper  present- 
ed before  the  Bufifalo  Engineering  Society,  Mr.  R. 
Eleniing  of  the  American  Bridge  Co.  points  out  some 
of  the  practical  considerations  that  enter  into  the  de- 
sign of  these  structures.  An  abstract  of  his  paper 
follows : 

Proposed  Uses  of  Industrial  Building  Determine  its 

Design 

The  design  of  a  proposed  industrial  building  should 
be  determined  by  the  uses  to  which  it  is  to  be  put.  Pre- 
liminary data  should  be  obtained.  Studies  should  be 
made  of  other  buildings  in  which  similar  work  is 
being  done.  Industrial  processes  should  be  under- 
stood and  proper  provision  made  for  carrying  them 
on  efficiently  and  economically.  Too  much  stress  can- 
not be  laid  upon  these  points.  Many  a  building  has 
been  handicapped  for  all  time  by  too  many  interior 
columns.  Especially  is  this  true  of  steel  mills.  The 
additional  first  cost  of  a  long  truss  or  girder  would 
have  been  paid  for  two  or  three  times  a  year  had  no 
column  interfered  with  handling  material  about  a 
forge  or  press.  In  one  machine  shop  a  light  traveling 
crane  would  often  be  a  labor  saving  device  but  it  can- 
not be  installed  because  of  insufficient  head  room.  In 
another  building  an  excessive  vibration  is  found.  All 
of  these  conditions  may  have  come  because  the  de- 
signer did  not  sufficiently  understand  the  industrial 
processes  to  be  carried  on  in  his  building. 

Another  necessity,  or  rather  a  wonderful  conven- 
ience, in  a  building  is  adaptability  for  extension.  The 
cost  of  making  full  trusses  at  the  ends  is  but  trifling 
compared  to  the  convenience  they  will  be  if  the  buikl- 
ing  should  ever  be  made  longer.  Industrial  processes 
are  constantly  changing.  Heavier  machines  are  be- 
ing used.  Even  if  a  gallery  floor  of  a  machine 
.sho)  is  strong  enough  for  present  needs,  will 
it  be  for  the  needs  of  five  years  hence?  If 
a  business  Fucceeds  at  all  it  will  grow.  A  lack  or  a 
false  idea  of  economy  at  the  start  has  often  been  aton- 
ed for  later  at  great  cost  in  making  alteration  or  in  loss 
of  business. 

Days  of  Specialization 
If  the  building  is  to  be  used  for  manufacturing  pur- 
po=es,  a  lay-out  of  the  machinery  should  be  obtained 


from  the  mechanical  engineer.  This  is  necessary  to 
locate  columns  to  the  best  advantage.  In  these  days  of 
specialization  we  have  also  the  heating  and  ventilating 
engineer,  the  illuminating  engineer,  the  sanitary  en- 
gineer, and  others.  When  the  steel  work  is  but  a  com- 
paratively minor  jiart  of  the  structure  the  work  of  the 
architect  precedes  that  of  the  structural  engineer. 
Where  the  steel  work  predominates,  the  structural  en- 
gineer should  take  the  lead.  In  the  design  of  mill 
buildings  he  is  often  both  engineer  and  architect. 

A  proposed  building  may  be  within  the  limits  of  a 
city  having  a  code  of  building  laws.  Unfortunately, 
few  building  codes  are  written  with  the  steel  mill  build- 
ing in  mind.  As  far  as  steel  requirements  are  concern- 
ed the  place  of  public  assembly  and  the  many-storied 
building  are  chiefly  in  evidence.  The  result  is  that  the 
designer  of  a  steel  mill  building  is  obliged ,to  grope  his 
way  through  recjuircments  for  other  kinds  of  struc- 
tures or  take  chances  and  cut  away  from  the  municipal 
code  altogether. 

Lighting 

In  late  years  the  question  of  proper  lighting  and 
its  economic  value  has  been  widely  discussed.  In  an 
average  24-hour  day  we  have  llf^  hours  of  darkness, 
4}^  hours  of  cloudy  or  foggy  atmosphere  and  7)4  hours 
of  sunshine.  Hence  manufacturing  plants  must  oper- 
ate for  part  of  the  time  by  artificial  light.  We  now 
have  the  illuminating  engineer  to  deal  with  this  fea- 
ture but  it  belongs  to  the  structural  engineer  to  make 
the  most  of  the  natural  or  day  light.  This  is  a  prob- 
lem of  the  cpiality  of  light  admitted  as  well  as  the 
quantity,  a  problem  of  distribution  as  well  as  extent 
of  sash  area.  Since  the  continuous  steel  sash  has  been 
develo])ed  to  its  present  state  as  high  as  75  to  90  per 
cent,  of  the  siding  of  a  building  has  been  glazed.  But 
too  much  light  may  create  a  glare  and  be  as  harmful 
as  too  little.  In  a  1-story  building  in  Pennsylvania 
the  workmen  are  obliged  at  times  to  wear  sunshades. 
The  windows  or  sash  should  be  low  if  there  are  bench- 
es along  the  wall  or  if  light  should  be  needed  near  the 
sides.  To  light  the  central  jjortion  of  the  building  they 
should  be  as  high  as  possible  or  directly  under  the 
eave  strut.  A  combination  that  has  given  excellent 
satisfaction  is  a  belt  of  continuous  sash  directly  under 
the  eave  extending  all  round  the  building  and  the 
balance  of  side  and  end  area  filled  with  belts  or  brick, 
tile,  concrete  or  sheet  metal  and  continuous  sash.  Or, 
windows  of  large  size  can  be  set  in  the  side  covering. 
Skylights  in  the  roof  are  expensive,  are  liable  to  break- 
age, are  a  frequent  cause  of  leaks  and  when  covered 
with  snow  do  not  admit  light. 

For  the  proper  proportion  of  glass  surface  to  the 
side  and  roof  areas  of  a  building  no  definite  rules  can 
be  given.  In  general  it  may  be  stated  that  the  pro])or- 
tion  in  tltt  sides  should  be  large— say  50  or  60  per 
cent,  and  in  the  roof  small — ^not  over  10  per  cent.  For 
wide  areas  what  is  known  as  saw-tooth  construction  is 
being  extensively  used.  It  is  a  series  of  trusses  with 
one  side  vertical  or  slightly  inclined  and  glazed,  and  the 
other  side  covered  with  roofing.  The  glazed  side  should 
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face  the  north.  A  diffused  light  thus  illuminates  the 
floor  below  without  casting  shadows.  Other  forms  of 
construction    have   given    excellent   satisfaction. 

Ventilation 

This  is  often  secured  by  having  in  the  sides  of  the 
building  what  is  known  as  "ventilating  sash,"  or  a 
whole  row  of  sash  may  be  "top  hung."  Windows  open- 
ing in  the  usual  way  are  often  used,  or  the  sash  may  be 
balanced,  saving  the  expense  of  counterweights.  A 
monitor  is  often  built  on  the  ridge  of  the  roof  with 
sides  of  sheet  metal,  swinging  shutters  or  fixed  louvres. 
With  the  sides  of  swinging  or  sliding  sash  both  venti- 
lation and  light  are  secured.  Tubular  ventilators  of 
which  several  makes  are  on  the  market,  placed  at  in- 
tervals along  the  ridge  of  a  roof  are  effective  in  creating 
an  upward  current  of  outgoing  air.  About  1  sq.  ft.  of 
ventilator  area  to  from  200  to  400  sq.  ft.  of  floor  area 
should  be  allowed. 

Heating 

A  common  system  of  heating  is  that  of  forcing  fresh 
air  over  heated  pipes  in  a  cast  iron  case  and  from  thence 
distributing  through  conductors  into  various  parts  of 
the  building.  Other  system  of  heating  are  in  use,  but 
it  is  seldom  that  questions  of  heating  are  decided  by  the 
structural  engineer. 

Plans  and  Specifications 

"To  be  strictly  executed  in  accordance  with  the 
plans  and  specifications,"  reads  almost  every  building 
contract.  The  plans  should  embody  the  design  of  the 
building.  If  drawings  are  only  wanted  to  give  the 
prospective  purchaser  an  idea  of  his  building,  a  great 
deal  of  information  can  be  omitted  that  is  necessary  on 
the  finished  design.  It  is  a  wise  plan,  however,  to  make 
even  the  preliminary  drawings  as  full  and  complete  as 
time  and  circumstances  will  permit.  Clearness  and 
accuracy  should  be  essential  features  of  the  plans. 
Three  engineering  rules  often  neglected  are:  Make 
provision  for  special  loadings.  Be  sure  that  the  building 
is  well  braced.  Carry  all  wind  stresses  to  the  ground. 
The  neglect  of  these  rules  has  proved  disastrous  to 
many  structures. 

The  specifications  should  be  clear,  accurate,  con- 
cise, consistent,  complete  and  fair.  Explanations  of 
their  meaning  should  not  be  necessary.  They  should 
not  be  so  long  as  to  be  unwieldy  nor  should  anything 
essential  be  omitted.  Great  care  should  be  taken  that 
the  scope  of  the  work  to  be  furnished  is  clearly  defined. 
It  should  be  definitely  stated  whether  stacks,  tanks, 
elevator  framing,  stairs  and  similar  items  are  includ- 
ed. Any  special  features  should  be  emphasized. 
"Blanket"  clauses  and  those  embodying  unusual  re- 
quirements should  be  avoided. 

In  the  examination  of  more  than  a  thousand  speci- 
fications for  structural  steel  buildings  some  were  found 
to  be  so  very  general  in  their  provision  that  they  lacked 
defini'teness,  others  entered  into  detail  to  such  an  ex- 
tent as  to  embarass  the  contractor.  In  some  the  writ- 
ers had  depended  upon  others  and  did  not  use  good 
judgment  in  copying.  Some  were  ambiguous,  and 
others  were  unfair.  A  specification  is  unfair  when- 
ever it  tnrows  the  burden  belonging  to  one  party  upon 
some  other  party.  Almost  invariably  the  .steel  con- 
tractor is  the  one  who  is  called  upon  to  shoulder  what 
does  not  belong  to  him. 

The   Commercial   Feature   of   Structural   Engineering 

Both    engineer    and    purchaser'   should    know    that 

there  are  commercial   features  in   the  design  of  steel 


structures  which  should  not  be  ignored.  For  instance 
a  design  may  call  for  sections  that  are  seldom  rolled. 
This  means  delay  in  delivery  from  the  rolling  mill  and 
may  result  in  the  whole  structure  being  held  up  in- 
definitely for  one  or  two  special  sections.  The  fewer 
the  sizes  used,  the  more  duplication  there  is  in  work- 
ing drawings  and  in  fabrication.  Again,  the  designer 
should  consider  the  ease  with  which  rivets  can  be  driv- 
en. A  column  made  of  two  channels  with  toes  turned 
in  and  laced  is  a  hard  column  to  rivet.  Questions  of 
transportation  and  erection  should  be  given  atten- 
tion. By  shipping  trusses  "knocked  down"  more 
weight  can  be  loaded  on  a  car,  thus  lessening  freight 
but  requiring  that  more  assembling  and  riveting  be 
done  in  the  field.  If  shipped  in  large  sections  the  cost 
of  transportation  and  handling  may  be  greater  but  that 
of  erection  will  probably  be  cheaper.  Care  should  be 
taken  that  the  length  or  weight  of  pieces  do  not  ex- 
ceed the  capacity  of  the  erection  equipment  and  that 
field  connections  can  be  easily  made.  These  and  simi- 
lar questions  must  not  be  ignored. 

Lastly,  it  is  difficult  to  unduly  emphasize  the  im- 
portance of  good  detailing.  Close  fits  are  expensive. 
Eccentric  rivet  connections  producing  secondary 
stresses  should  be  avoided  as  far  as  possible.  In  fact, 
poor  details  can  mar  an  excellent  design. 


Revival  in  Construction  Will  Follow  Publi- 
city Measures 

TEiOSE  Montreal  contractors  who  insisted  that 
prices  would  not  come  down  this  season,  and 
that  now  is  the  time  to  build,  have  been  full}' 
justified.  While  it  is  true  that  in  some  direc- 
tions prices  have  receded,  the  tendency  of  labor — the 
main  item  in  building  costs — is  to  advance.  In  almost 
every  direction  workers  are  asking  for  more  pay,  and 
with  the  consequent  industrial  unrest,  estimating  on 
jobs  is  a  more  than  usual  risky  business.  The  con- 
tractors of  Montreal  and  of  every  other  large  city 
might  copy  the  example  of  Detroit,  where  the  brick 
makers  convened  a  round  table  conference  with  the 
architects,  lumbermen,  contractors,  supply  men,  and 
others  interested  in  building,  and  went  thoroughly  in- 
to the  question  of  costs.  The  aid  of  the  newspapers 
was  solicited,  resulting  in  wide  publicity,  showing  the 
public  that  there  was  no  possibility  of  prices  receding. 
lUiild  now  was  the  keynote  of  the  conference.  The 
jjublic  were  convinced  of  the  soundness  of  the  argu- 
ments, and  a  pronounced  revival  in  construction  fol- 
lowed. 

Construction  in  Montreal  is,  on  the  whole,  better 
than  last  season.  Much  of  the  work,  however,  is  of  a 
small  character.  There  is  some  work  of  importance  in 
sight,  including  a  new  Y.W.C.A. ;  a  large  garage  in 
Westmount;  Jewish  synagogue;  an  extensive  addi- 
tion to  the  Tetrault  shoe  factory  in  Maisonneuve;  hip- 
podrome, Montreal ;  extension  to  Loyola  College ;  ex- 
tension of  Notre  Dame  Hospital;  Y.M.C.A.  at  Point 
St.  Charles  or  Verdun  ;  new  abattoir  at  Point  St. 
Charles ;  a  large  movie  house ;  new  Crown  Trust  Co's. 
office  building;  and  two  cold  storage  warehouses,  one 
of  which  is  on  federal  government  account.  Several 
additions  to  factories  are  in  course  of  erection,  and 
two  large  apartment  houses  are  also  being  construci- 
ed. 

Work  in  the  province  of  Quebec  is  also  picking 
up.  Among  the  jobs  recently  given  out  or  contemplat- 
ed are :  an  addition  to  a  shoe  factory,  Quebec ;  cheese 
''actory,  Shawinigan  Falls ;  addition  to  the  Laurentide 
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plant,  (irand  Mere;  schools  at  Cap  de  la  Madeleiiie 
and  Quebec ;  technical  school,  Three  Rivers ;  convent, 
Three  Rivers;  churches  at  Rigaud,  Chicoutimi,  St. 
Joseph  de  Kamouraska  and  Ste.  Anne  de  Mont-;; 
office  building,  Shawinigan  Falls;  and  cold  storage 
warehouse  and  office.  Three  Rivers.  Besides  this 
,\  ork,  a  large  number  of  contracts  for  concrete  or  steel 
l)ridges  have  been  either  let  or  are  in  course  of  being 
so,  while  a  very  considerable  amount  of  road  work  is 
being  done. 

Pushing    of    Public    Works    Advocated    to 
Restore  General  Business  Activity 

TTiE  National  Federation  of  Construction  Indus- 
tries, in  a  recent  news  letter,  advocates  as  one 
of  the  most  important  steps  in  the  restoration 
of  general  business  activity  the  provision  that 
the  National  Government  shall  concentrate  in  the 
immediate  future  its  programme  of  the  construction 
of  public  works,  which  would  normally  be  extended 
over  the  next  several  ^ears,  in  order  to  effect  a  quick, 
general  resumption  of  business,  which  would  follow 
the  stimulus  given  by  large  government  activities. 

The  Federation  also  presents  a  national  construc- 
tion programme,  indicating  its  position  relative  to  the 
transition  of  the  American  construction  business  from 
a  war  to  a  peace  basis.  The  magnitude  of  the  con- 
struction industry  and  the  diversity  and  wide  geogra- 
jhical  distribution  of  the  interests  concerned  gives 
the  construction  industry  a  pixotal  ])osition  in  its  in- 
lluence  upon  the  return  of  general  business  to  normal 
conditions.  The  federation  therefore  advocates  that 
])ublic  work  already  authorized  should  be  proceeded 
with,  and  that,  if  necessary  to  complete  such  work, 
additional  a])propriation  should  be  made  for  that  pur- 
pose . 

Uncertainty  Cause  of  Inactivity 
The  news  leter  states:  "Since  the  signing  of  the 
armistice  there  has  been  a  marked  halt  in  jiroduction 
and  general  indecision  in  business.  The  unsound  con- 
ditions usually  i)receding  a  business  depression  do  not 
exist.  It  is  the  belief  of  many  leading  business  men 
that  uncertainty  as  to  the  stability  of  present  costs  of 
labor  and  material  is  the  chief  cause  of  business  in- 
activity. 

"Investigations  by  government  experts  and  com- 
petent private  agencies  indicate  that  when  business 
does  resume  it  must  be  on  the  basis  of  present  prices. 
Tn  fact,  the  operation  of  the  law  of  supply  and  demand, 
necessarily  adjourned  during  the  war,  is  slowly  resum- 
ing, aflfecting  in  itself  a  stabilization  of  prices  on  the 
present  level.  This  movement  is,  however,  so  slow 
that,  unless  accelerated,  the  country  cannot  hope  for 
an  early  restbration  of  complete  business  confidence. 
We  have  the  alternatives  of  groping  our  way  slowly 
to  normal  conditions,  with  an  attendant  extended  dis- 
sipation of  resources,  unemployment  and  social  unrest, 
or  by  concerted  action  through  the  agencies  of  the 
government,  of  resuming  business  immediately  at 
present  cost  levels,  leaving  future  values  to  be  deter- 
mined wholly  by  supply  and  demand. 

Prices  Have  Advanced 

"During  the  last  six  months  the  buyers  of  the  coun- 
try have  made  an  unexampled  attack  upon  prices  by 
their  refusal  to  purchase,  and  yet  prices  have  not  de- 
clined in  any  significant  amount;  and  in  the  construc- 
tion industry,  which  was  largely  curtailed  during  the 
war.  many  prices  have  advanced. 

"After  a  careful  canvass  of  opinion,  the  directors 


of  this  federation — ^potentially  representing  one-third 
of  the  industries  of  the  United  States,  including  pro- 
ducers, distributors,  contractors,  architects,  engineers 
and  all  other  branches  of  the  industry,  which  normal- 
ly employs  more  labor  than  any  other  industry  in 
.America — believe  that  no  concerted  movement  of  pri- 
vate interests  can  quickly  and  independently  re-e.stah- 
li.sh  business  confidence,  and  that  the  business  of  the 
country  will  be  fully  resumed  only  after  a  long  period 
of  loss  and  disquiet,  unless  the  national  government 
takes  action  to  correct  the  condition. 

"This  matter  has  been  discussed  with  some  of  the 
most  conservative  and  careful  business  men  of  the 
country,  and  without  exception  they  believe  that  a 
nipid  return  to  normal  business  activity  can  be  realized 
only  through  an  e.xamplc  .set  by  the  government  by 
its  becoming  the  first  large  purchaser  of  commodities 
at  current  prices." 


Method  of  Gleaning  Sand  Filters  at  Brook- 
line,  Mass. 

A  SPECIAL  study  was  made  by  the  Water  De- 
partment of  Brookline,  Mass.,  to  determine 
the  best  way  of  operating  its  filtration  plant. 
This  plant  was  placed  in  service  in  1917,  and 
it  became  a|)])arent  quite  early  that  the  best  results 
could  not  be  obtained  by  o[)erating  in  e.%actly  the  same 
manner  that  similar  filters  were  operated.  The  pre- 
sence of  more  or  less  organic  matter  and  other  sub- 
stances, in  addition  to  the  iron  and  manganese,  re- 
(juires  diflferent  treatment  in  each  case,  and  no  two 
waters  are  alike  in  these  respects.  In  some  instances, 
if  the  raw  water  is  aerated  too  much,  more  of  the  iron 
is  liable  to  slip  through  the  sand,  and  if  sufficient  oxy- 
gen is  not  absorbed  by  aeration,  equally  unfavorable 
results  will  occur.  In  order  to  solve  these  many  prob- 
lems which  come  up,  tests  of  the  eflfluent  were  made 
twice  each  day,  and  tabulated,  and  by  this  means  the 
results  of  the  different  experiments  could  be  studied, 
and  the  necessary  changes  in  operation  made. 

The  efficiency  of  the  filter,  states  the  report  of  the 
Department  for  1918,  is  now  as  complete  as  could  be 
reasonably  expected.  The  following  methods  were 
found  most  desirable  for  removing  the  accumulations 
of  iron  and  manganese,  etc.,  from  the  tricklers  and  fil- 
ters. 

The  tricklers  are  cleaned  by  flushing  as  follows: 
First,  the  outlet  and  inlet  gates  are  closed,  ind  all  the 
spraying  caps  removed.  Then  the  flushing  gates  in 
opposite  sides  of  tricklers  are  opened,  which  allows 
the  water  to  run  to  waste.  The  second  step  is  to  turn 
the  combined  flow  of  all  the  tricklers  through  this  one, 
which  so  increases  the  amount  of  water  passing 
through  the  coke,  that  in  the  course  of  one- 
half  to  three-quarters  of  an  hour,  a  larger  part 
of  the  various  accumulations  is  removed.  Each  trick- 
ier is  flushed  every  10  or  15  days. 

The  sand  filters  are  cleaned  in  this  way.  After  the 
water  is  drawn  from  the  bed  to  be  cleaned,  about  J^ 
in.  of  sand  with  the  iron  deposit  is  carefully  scraped 
off,  and  thrown  out  by  a  water  ejector  directly  into 
a  washer.  As  fast  as  the  sand  is  washed,  it  is  returned 
to  the  filter  again.  The  length  of  time  for  scraping, 
washing,  returning  and  placing  the  sand  in  the  bed 
is  usually  one  day.  although  this  has  been  done  in  G 
hours.  Each  bed' will  filter  about  50,000,000  gal.  be- 
tW'Cen  scrapings. 

The  filters  at  the  time  of  the  report  had  been  in 
operation  about  16  months.    The  tricklers  showed  no 
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signs  of  clogging,  and  the  iron  did  not  appear  to  pene- 
trate the  sand  farther  than  expected.  F.  E.  Forbes  is 
superintendent  of  waterworks. 

Domestic  Sanitary  Heating  Engineers  Meet 
in  Montreal 

THE  Canadian  Society  of  Domestic,  Sanitary  and 
Heating  FIngineers  recently  held  its  23rd  annu- 
al convention  in  Montreal.  Besides  holding  sev- 
eral business  sessions,  the  delegates  took  part 
in  a  diversified  programme  of  entertainments.  The 
convention  passed  a  resolution  urging  that  the  federal 
government  should  take  up  the  question  of  a  federal 
plumbing  code,  regulating  and  controlling  sanitary  in- 
stallations throughout  the  Dominion,  or  at  least  for- 
mulate a  code  which  could  be  administered  by  pro- 
vincial authorities.  The  creation  of  a  Federal  Health 
Department  suggested  that  this  step  might  be  taken 
in  conjunction  with  that  movement. 

A  joint  conference  was  held  between  the  conven- 
tion delegates  and  representatives  of  the  wholesalers 
and  manufacturers  of  plumbing  and  heating  materials, 
and  in  the  course  of  the  discussion  the  urgency  of 
giving  greater  publicity  to  the  need  of  adequate  sani- 
tary installations,  heating  equipment,  etc.,  both  in  pri- 
vate and  public  buildings,  was  insisted  upon. 

The  following  officers  were  elected:  President,  F. 
R.  Maxwell,  Toronto;  vice-president,  H.  Mahoney, 
Guelph ;  secretary,  G.'  F.  Frankland,  Toronto ;  vice- 
presidents  for  the  different  provinces,  Quebec.  J.  A. 
Lavigeur,  Montreal ;  Ontario,  T.  J.  Minnes,  Brantford  ; 
New  Brunswick,  W.  C.  Crawford,  St.  John;  Prince 
Edward  Island,  Thomas  John.son,  Summerside ;  Sas- 
katchewan, N.  B.  Roantree,  Swift  Current ;  Alberta, 
James  Marr,  Calgary.  John  Wright,  of  Toronto,  was 
appointed  chairman  of  the  sanitary  committee,  D.  A. 
Bethunc  and  T.  Latourclle,  of  Montreal,  heads  of  the 
heat  and  ventilation  committees.  J.  T.  Blyth,  of  Ot- 
tawa, was  elected  chairman  of  the  legislative  commit- 
tee. E.  A.  Russell,  London,  Ont.,  will  act  as  chairman 
of  the  essay  committee,  and  George  Clapperton,  To- 
ronto, will  direct  the  apprenticeship  committee.  The 
next   convention   will  take  place  in   Toronto. 

The  programme  of  papers  included  one  by  Mr. 
G.  F.  Frankland,  Toronto,  on  overhead  expenses  in  the 
plumbing  business,  and  another  on  modern  heating  by 
Mr.  A.  J.  Dickey.  Mr.  A.  Charette,  of  Montreal,  pre- 
sided at  all  the  business  sessions. 

New  Low  Level  Reached    in  Trinidad   As- 
phalt Lake  Soundings 

RECENT  borings  made  in  the  famous  asphalt 
lake  on  the  Island  of  Trinidad  have  reached 
a  new  low  level  record  of  150  feet.  The  prev- 
ious record,  made  in  1893,  was  135  feet.  On 
both  occasions  the  asphalt  was  found  to  be  of  uniform 
character  throughout.  These  latest  attempts  to  find 
the  bottom  of  the  great  mass  of  asphalt  were  conduct- 
ed by  George  A.  Macready,  geologist,  at  the  instance  of 
Dr.  Clifford  Richardson  who  has  studied  this  asphalt 
wonder  for  many  years.  Great  difficulties  attend  any 
attempt  to  sound  the  lake  as  it  is  in  constant,  though 
almost  imperceptible  motion.  The  pressure  of  the 
mass  of  asphalt  at  any  great  depth  against  the  drilling 
apparatus  causes  it  to  bend  and  the  deflection  from  the 
perpendicular  is  so  great  that  further  boring  is  pro- 
hibited. 

In  the  borings  which  have  just  been  made,  a  core 


of  asphalt  was  taken  by  driving  a  small  pipe  into  the 
pitch  and  then  withdrawing  it  with  its  contained  core 
of  pitch.  Following  this,  a  pipe  of  2-inch  diame- 
ter was  driven  to  the  lowest  depth  to  which  the  core 
was  taken  and  the  material  forced  into  it  by  driving, 
was  removed  by  means  of  a  water  jet  and  bit.  An- 
other core  was  taken  below  the  2-inch  pipe  in  the  un- 
touched pipe.  The  deepest  of  these  borings  was  taken 
at  the  centre  of  the  pitch  lake  and  the  asphalt  was 
found  to  be  of  uniform  character  throughout.  After 
completion,  this  hole  was  observed  to  have  shifted  at 
the  surface  25  feet  in  six  weeks ;  a  survey  showed  the 
movement  to  exist  as  deep  as  100  feet,  and  there  was 
a  suggestion  that  the  direction  was  reversed  at  a 
depth  of  between  25  and  50  feet.  The  other  borings, 
not  at  the  centre  of  the  lake,  shifted  to  a  lesser  extent. 
The  movement  of  the  asphalt  seems  to  be  similar  in 
many  respects  to  the  ascending  and  descending  cur- 
rents in  a  kettle  of  boiling  water. 

The  problem  presented  is  difficult  of  solution,  as 
it  seems  to  be  impossible  to  find  any  material  which 
will  withstand  the  bending  strain  imposed  upon  it  by 
the  pres.stire  of  the  mass  of  semi-solid  asphalt. 


Three  hundred  and  forty  miles  of  extensions  of 
railway  lines  in  the  West,  as  well  as  some  new  lines 
are  to  be  built  by  the  Canadian  National  Railwavs. 
These  new  constructions  are  chiefly  for  Saskatche- 
wan. 


At  the  annual  meeting  of  the  Vancouver  branch  of 
the  Engineering  Institute  of  Canada  the  following  of- 
ficers were  elected  for  the  1919-20  session :  Chairman, 
E.  G.  Matheson ;  vice-<chairman,  Newton  J.  Kerr;  sec- 
retary-treasurer, A.  G.  Dalzell ;  executive  committee, 
Messrs.  C.  Brakenridge,  Major  W.  G.  Swan,  D.S.O., 
Major  G.  A.  Walkem  and  W.  Anderson ;  ex-officio 
members,  Messrs.  R.  F.  Hayward  and  J.  H.  Kennedy. 


The  Council  of  Verdim,  P.Q.,  has  decided  to  sub- 
mit bv-laws  to  the  citizens  authorizing  the  borrowing 
of  $502,925  for  two  5,000,000-gallon  electric  puniPs, 
a  4,000,000-gallon  fiiltration  plant,  and  about  4,000 
feet  of  24-inch  water  main  in  the  street,  at  an  ap- 
proximate cost  of  $246,775;  a' 1,000  K.W.  steam  tur- 
bine generator  and  boilers,  at  an  approximate  cost  of 
$150,000,  and  an  incineration  plant  for  the  destruction 
of  garbage,  which  plant  may  also  be  used  for  the  pro- 
duction of  power,  with  the  necessary  dyke,  etc.,  at 
an  approximate  cost  of  $106,150.  Mr.  Charles  Bran- 
deis,  C.E.,  reported  on  these  proposed  works. 


The  Board  of  Directors  of  the  Association  of  Mon- 
treal Building  and  Construction  Industries  recentlv 
received  a  deputation  of  the  manufacturers  of  finished 
lumber,  Messrs.  Rutherford,  Traversy  and  Mathieu, 
who  invited  the  co-operation  of  the  board  in  securing 
from  the  architects  more  details  in  working  drawings, 
suggesting  that  the  architects  should  themselves  fur- 
nish the  lists  of  quantities  of  material  required  on  the 
various  jobs.  It  was  pointed  out  that  during  the  war 
there  might  have  been  some  reason  for  turning  out 
small  scale  drawings  without  sufficient  details,  hut 
now  that  the  country  was  settling  down  to  peace  con- 
ditions and  more  draftsmen  and  estimators  were  avail- 
able there  seemed  to  be  no  reason  why  drawings  should 
not  be  as  clear  and  complete  as  possible.  The  pro- 
prietor also  would  save  money,  it  was  added,  if  clearer 
and  fuller  details  were  given.  The  co-operation  of  the 
Board  was  promised. 
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Open    Highways    in    Winter 

Year- Round    Travel    Has  Been  Demonstrated 
with  Success  and  is  a  Possibility  on  all  Roads 

By  Hon.  Frank  Carrel'  


IT  is  safe  to  look  into  the  future  and  prognosticate 
the  use  of  the  motor  car  upon  our  winter  roads, 
because  there  is  no  great  olxstacle  to  such  a  ma- 
terialization, except  that  the  time  is  not  (|uite  rijie 
for  its  profitable  operation,  under  all  conditions  of  our 
climate,  in  some  sections  of  the  Dominion.  I  do, 
however,-  want  to  emphasize  the  fact  that  if  we  are  to 
look  forward  to  the  day  when  we  may  expect  to  treat 
our  winter  roads  for  motor  traffic,  it  will  be  necessary, 
first  of  all,  to  have  a  solid  road  surface  to  work  ui)on, 
and  on  this  point  let  me  say  that  the  better  the  con- 
struction of  the  road  the  easier  will  it  be  to  make 
the  winter  highway  trafficable  for  motor  cars. 

There  is  another  important  point  to  be  studied  in 
the  consideration  of  this  subject.  There  must  be  great- 
er ])roduction,  more  modern,  scientific  agricultural 
knowledge  imjiarted  to  our  farmers,  and  more  eco- 
nomic and  business-like  management  of  farms.  When 
this  is  accomplished  there  will  be  increased  farming, 
village  and  town  populations,  and,  in  consequence,  u 
larger  number  of  automobiles  upon  our  highways, 
trans];orting  this  immense  farm  production  to  the  mar- 
kets. You  will  see  by  this  that  the  future  use  of  win- 
ter roads  for  motor  trafific,  depends  indirectly  upon 
the  increased  production  and  pojjulation  of  ati}'  dis- 
trict where  there  is  a  heavy  fall  of  snow,  and  where 
sleighs  are  used  at  the  present  time. 

Demonstration  of  Year-Round  Traffic 
fJut  for  those  who  may  have  any  doubts  on  the 
subject,  let  me  give  some  present-day  facts,  to  sub- 
stantiate these  opinions.  It  is  not  so  very  long  ago 
that  the  people  of  the  city  of  Quebec,  which  is  graced 
with  a  winter  of  several  months,  ridiculed  the  idea 
of  a  street  railway  being  in  full  oi^eration  in  winter 
time.  To-day  it  is  a  rare  thing  to  see  even  a  blockade 
on  our  tracks  for  a  few  hours.  But  what  is  even  more 
astounding  is  the  large  number  of  motor  cars  which 
were  in  commission  in  the  streets  of  Quebec,  and  Mon- 
treal during  the  recent  winter,  ])roving  conclusively, 
the  feasibility  of  operating  motor  traffic  upon  winter 
roads.  To  ofTer  still  further  evidence,  it  might  be 
mentioned  that  the  "Quebec  Telegraph"  delivered  its 
|)apers  to  its  one  hundred  and  six  agents,  in  all  parts 
of  the  city,  even  in  the  suburban  streets,  every  day 
but  seven,  during  last  winter,  and  were  it  not  for  the 
fact  that  its  trucks  have  to  go  into  the  back  streets 
so  frequently,  it  could  have  accomplished  this  work 
every  day.  These  cars  travel  over  twenty-five  miles 
of  streets  in  Quebec  every  day  of  the  winter.  To  even 
jirophesy  the  use  of  the  motor  truck  upon  our  winter 
streets  a  few  years  ago,  would  have  been  considered 
a  sign  of  unsound  mental  balance.  Nevertheless,  we 
can  as  readily  believe  to-day  that  once  a  thought  be- 
comes a  convinced  idea,  there  is  no  limit  to  its  real- 
ization, and  just  as  .soon  as  the  jjopulation  and  the 
number  of  cars  increa.se  in  our  rural  districts,  we  will 
say  on  the  main  highway  between  Quebec  and  Mon- 
treal, so  surely  will  you  see  the  efficient  manner  in 
which  such  encumbrances  as  snow  banks  disa])pear, 
and  the  road  kept  open.  Almost  cv^ry  day  in  the  win- 

*  Vice-Pre«ident  of  the  Canadian  Automobile  .Association  before  Can- 
adian Good  Roads  Congress. 


ter  a  motor  car  is  capable  of  using  the  road  to  Mont- 
morency I-'alls,  which  is  .so  well  travelled  that  the 
snow  i)acks  hard  enough  to  carry  the  weight  of  an 
automobile.  This  is  exactly  what  will  hap])en  with 
other  roads  when  they  become  as  thickly  bordered  by 
inhabitants  and  as  largely  used  as  is  this  thoroughfare. 
It  may  be  mentioned  that  the  average  fall  of  .snow  in 
Quebec  is  10.9  feet.  Where  the  fall  is  below  two  or 
three  feet,  its  removal  is  a  simple  task. 

Tank  May  Solve  the  Problem 

The  late  world  struggle  has  opened  our  eyes  lo 
the  possibilities  of  utilizing  a  mechanically-driven  ma- 
chine, the  tank,  that  may  revolutionize  road  making 
and  certainly  assure  the  feasiblity,  even  in  its  present 
shape  and  motion,  with  few  changes,  of  its  being  used 
for  tramjjing  down  the  soft  snow  into  a  hardened, 
j)acked  mass,  solid  enough  to  sustain  automobile  traf- 
fic. 

Perhaps,  too,  we  may  even  prognosticate  that  the 
width  of  the  m(jtor  car  wheels  and  the  sleigh  runners, 
will  some  day  run  in  the  same  tracks.  Even  the  horses 
arc  destined  to  give  up  their  middle  tracks  on  our  Que- 
bec roads  and  follow  the  runner  tracks,  which  will  re- 
lieve them  of  much  of  their  present-day  travellini; 
energy.  All  these  manifest  reforms  are  signs  of  the 
times  portending  to  teach  us  that  there  is  nothing 
new  under  the  sun  and  that  all  things  are  possible 
to  man's  aggressive  combat  with  nature. 

Hut  perhaps  the  most  convincing  evidence  in  fav- 
or of  winter  roads  for  the  automobile  and  motor  truck 
is  to  be  seen  in  the  mechanically  steam-hauled  train 
of  logs.  If  this  jjrocess  of  transportation  can  be  car- 
ried on  over  the  deep  snow  in  our  backwoods,  where 
there  is  no  regular  road  traffic  and  where  the  snow 
piles  many  feet  high,  how  less  difficult  will  it  be  to 
carry  on  the  same  kind  of  traffic  on  well-beaten  and 
snow-packed  highways. 

Existing  Methods 

To-day  the  system  of  keeping  our  winter  roads  o;)en 
is  as  old  as  the  history  of  the  country.  The  line  of  pass- 
age is  along  that  of  the  least  resistance  from  wind 
and  snow  j)iles.  It  may  be  across  fields  and  pastures, 
between  a  farmer's  back  door  and  his  barn,  instead  of 
several  hundred  yards  or  feet  from  his  front  door  or 
it  may  he  along  the  ice  over  a  river  or  lake.  Wherever 
it  is.  and  if  for  any  reason  it  is  likely  to  be  lost  to 
view,  it  is  marked  out  with  what  are  known  as  light 
sapins,  (les  balisses)  a  small  thin  tree,  which  is  of 
little  commercial  value.  C^ver  it,  after  each  snow  storm, 
passes  an  improvised  rural  plough  and,  sometimes,  but 
not  often,  a  wooden  roller.-  Ploughs  are  of  all  de- 
scri]itions  with  a  preference  for  the  V-sha])ed  ones. 
From  time  to  time,  ruts  are  filled  in  and  drifts  cut 
through  with  the  aid  of  shovels. 

One  thing  certain,  when  left  to  himself,  the  farmer 
is  not  overzealous  or  anxious  to  keep  his  winter  roads 
in  the  pink  of  condition,  even  though  it  is  the  season 
when  he  has  more  time  to  do  it  in.  Roadmaking  to 
the  farmer,  is  one  of  his  distractions,  and  not  being  a 
man  who  takes  much  pleasure  out  of  life,  he  too  fre- 
quently absents  himself  from  such  imaginative  waste 
of  energy.  With  the  excellent  missionary  efforts  of 
the  (lood  Roads  .-Xssociation,  whose  objective  is  real 
road  propaganda  of  the  very  highest  and  most  prac- 
tical form,  he  is  beginning  to  see  eye  to  eye  with  the 
city  man.  and  believes  that  there  is  a  good  deal  more 
benefit  coming  to  him.  by  having  good  roads,  thaii 
he   ever   dreamed   of   before.    The   fanner   is   not   anv 
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different  in  thought  to  those  who  hold  the  opinion 
to-day  that  it  will  be  impossible  to  keep  our  winter 
roads  open  for  motor  traffic,  but  our  past  dreams  of 
improved  roads  and  speedy  road  traffic  are  being  ma- 
terialized in  such  quick  order  that  it  shcnild  prompt 
us  to  look  into  the  future  and  believe  that  there  are 
many  more  visions  on  this  subject  which  we  would 
not  even  dare  to  mention  to-day,  and  which  will  be 
realized  as  time  goes  on. 

There  is,  however,  considerable  satisfaction  for  the 
jiresent  generation,  in  observing  the  rajsid  growth  of 
our  road  transportation,  and  all  those  ])rovinces  and 
municipalities  of  Canada  which  have  been  the  most 
pro.gressive  in  this  direction  must  feel  very  proud  of 
their  present-day  achievement,  for  the  reason  that  their 
judgment  was  sound  and  the  people  of  their  respective 
districts,  including  the  farmers,  have  reaped  an  enor- 
mous benefit,  both  financially  and  otherwise,  from  the 
foresight  of  those  administrations  who  have  favored 
and  supported  a  universal  movement  for  good  roads. 

Movement  is  Spreading 

If  we  only  kctp  to  those  dreams  which  we  are  see- 
ing realized  in  this  and  other  provinces  in  Canada,  in 
our  good  road  policy,  we  have  much  to  be  thankful 
for.  There  is  a  sense  of  satisfaction  in  being  able  to 
recognize  that  this  movement  in  favor  of  good  roads 
is  spreading  so  rapidly  throughout  the  country  that 
our  governments  are  now  embarassed  to  find  sufficient 
financial  resources  which  they  were  so  willingly  pre- 
]jared  to  offer  some  years  ago.  The  farmer  to-day  is 
as  intelligent  in  his  belief  of  the  great  benefit  to  i)e 
derived  from  good  roads,  as  is  any  other  body  of  good 
road  advocates,  and  just  as  soon  as  he  thinks  he  wants 
to  use  his  car  in  winter  as  much  as  he  does  in  summer, 
you  will  see  the  roads  kept  in  condition  to  be  used 
by  him  for  that  purpose.  , 


Definite  Policy  on  Naval  Defence  is  Suggested 

The  proposed  visit  of  Admiral  Lord  Jellicoe  to  this 
country  is  made  the  occasion  of  a  strong  plea  in  the 
June  issue  of  "The  Sailor"  for  a  definite  policy  on 
naval  defence  and,  as  a  basis  of  argument,  the  follow- 
ing policy  is  suggested : 

That  Canada  and  the  other  Dominions  should  take  over 
the  responsil)iIity  of  protecting  trade  and  sea  communica- 
tions of  the  Empire  in  time  of  war  and  subordinate  their 
naval  programmes  to  that  function  entirely;  and  that  Great 
Britain  should  retain  the  responsibility  of  maintaining  the 
l)attIe;Heet,  with  its  proper  accompaniment  of  cruisers,  etc., 
necessary  to  uphold  whatever  world  jiolicy  the  Empire  de- 
cides is  proper. 

The  article  states  that  this  policy,  like  all  other 
policies,  is  open  to  certain  objections.  Init  it  is  be- 
lieved that  the  advantages  more  than  outweigh  the 
;iiticisiTis  that  can  be  made  against  it.  These  ad\ant- 
ajres  are  summed  up  sonievviiat  as  foll'^ws: 

1,  The  purely  defensive  characteristics  of  the  arrange- 
ment. It  cannot  be  contended  that  such  a  policy  is  militar- 
istic or  aggressive  in  design.  It  has  been  clearly  stated  in 
the  words  of  the  most  responsible  advocates  of  the  League 
of  Nations  that  such  an  instrument  cannot  be  expected  to 
end  all  wars,  consequently,  if  the  Empire  is  to  exist,  proper 
defence  measures  must  be  taken,  that  is,  if  we  are  to  be  at 
the  same  time  worthy  heirs  to  the  heroes  who  built  and  left 
us  our  precious  heritage,  and  unimpeachalile  trustees  for  our 
successors. 

2.  The  inter-dependence  which  such  an  arrangement  in- 
volves between  the  component  parts  of  the  Empire  will 
form  a  material  liond  far  stronger  than  sentiment  and  Im- 
perialistic speeches.  Co-ordinated  action  in  the  matter  of 
defence  will  do  more  than  anything  else  to  counteract  the 
centrifugal  tendencies  of  peace  conditions,  which  are  perhaps 
as  rnuch,  or  even  more,  due  to  the  insidious  propaganda  of 
outside    parties   interested   in    the   disruption    of   the    Empire, 


than   to  any   really   conflicting  interests   born   of  trade   rival- 
ries  or   national   aspirations. 

3.  The  ease  with  which  the  machinery  for  defence 
can  be  manipulated  in  case  of  war  or  emergency,  when  each 
unit  has  its  allotted  task  beforehand,  instead  of  having  to 
compromise  between  the  conflicting  requirements  of  Mari- 
time   defence. 

4.  The  independence  of  action  of  each  Dominion  Navy 
under  its  own  administrative  heads,  thus  relieving  the  Ad- 
miralty of  one  of  its  most  serious  responsibilities.  Inter- 
change of  individual  vessels  or  of  divisions  throughout  the 
Empire  in  peace  time  is  advocated  in  order  to  encourage 
uniformity   of  system   and   mutual   understanding. 

5.  Economy  in  expenditure  owing  to  concentration  of 
effort,  also  greater  efficiency  resulting  from  concentrated 
study  on  particular  spheres  of  Naval  action  and  consequent 
expert   knowledge. 

6.  And  by  no  means  least,  the  moral  effect  in  time  of 
peace  of  showing  the  flag  of  the  Empire  in  all  the  waters  of 
the   globe    co-operating   in   aiT   organized    system    of   defence. 


Trade  Incorporations 

H.  M.  Symmes  &  Company,  Limited,  head  office  at 
Montreal,  capital  $25,000,  to  carry  on  business  of  contractors 
and  builders. 

Wentworth  Construction  Company,  Limited,  head  office 
at  Hamilton,  capital  $40,000,  to  carry  on  the  business  of  con- 
tractors, builders,  etc. 

The  Robert  Fitzsimmons  Company,  Limited,  head  oflfice 
at  Hamilton,  capital  $50,000,  to  carry  on  the  business  of  en- 
gineering and   manufacturing   of  piping  of  all   kinds. 


Trade  Publications 

The  Trussed  Concrete  Steel  Company  of  Canada,  Lim- 
ited, has  issued  a  folder  describing  the  nature  and  use  of 
"Agatex"  a  preparation  for  making  concrete  floors  wear- 
proof, dust-proof  and   sand-proof. 


New  Books 

"52  Questions  on  the  Nationalization  of  Canadian  Rail- 
ways," by  "  Fabius."  Gives  in  question  and  answer  form 
reasons  for  the  retaining  of  Canadian  railways  under  private 
ownership.  Published  by  F.  M.  Dent  &  Sons,  Limited;  127 
pages,  size  4J^  in.  by  6}/^  in.,  cloth. 

'The  20th  edition  of  Trautwine's  Civil  Engineer's  Pocket 
Book,"  like  former  editions,  is  an  exhaustive  treatise,  in 
convenient  form,  on  railroad  and  other  branches  of  engi- 
neering coming  within  the  scope  of  the  civil  engineer's  ac- 
tivities. With  its  1451  pages,  it  is  more  extensive  than  the 
19th  edition,  which  made  its  appearance  ten  years  ago. 
About  400  pages  of  type  have  been  set  relating  principally 
to  matters  connected  with  railroads;  the  remainder  of  the 
book  is  practically  the  same  as  in  the  former  editions,  ex- 
cepting that  advantage  has  been  taken  of  the  present  changes 
to  cfl^ect  a  radical  and  important  improvement  in  the  ar- 
rangement of  several  articles.  No  attempt  has  been  made  to 
produce  a  general  revision  of  the  matter  or  even  a  discus- 
sion of  all  matters  pertaining  to  railroads,  but  rather  the 
authors  have  confined  themselves  to  modernizing  and  ex- 
tending the  articles  on  certain  railroad  topics  and  the  in- 
troduction of  new  data  on  others.  The  data  throughout 
the  book  has  been  modernized  and  brought  up-to-date. 
Special  pains  have  been  taken  to  ensure  freedom  from 
typographical  errors  and  one  noticeable  feature  is  the  use, 
in  the  case  of  complicated  figures,  of  lines  in  red  as  well 
as  in  black,  such  distinction  offering  increased  clearness. 
Published  by  Trautwine  Company;  size  4l4  in.  by  6^  in., 
leather,  gilt  edge,  thumb  index.     Price  $6.00. 


Construction  in  Montreal  for  the  month  of  May  this 
year  shows  an  increase  over  the  same  period  last  year  of 
$518,755. 
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Personals 

H.  F.  McCartliy  has  rcs.igiied  the  position  of  chairman 
of  the  Board  of  Works,  Ingersoll,  Ont.,  throifgh  ill  health. 
R.  A.  Skinner  was  appointed  in  his  place. 

At  the  annual  meeting  of  P.  Lyall  &  Sons  Construc- 
tion Company,  Montreal,  held  recently,  Major-Gcneral  E. 
W.  Wilson  was  elected  a  director  of  the  company. 

Mr.  W.  W.  Hudson  has  been  appointed  engineer  in 
charge  of  construction  on  the  new  refining  mill  of  the  Cor- 
undum Limited,  Craigmont,  Ont.  Mr.  Hudson  was  form- 
erly with  A.  A.  Scully  Limited,  Toronto. 

Major-General  F.  O.  W.  Loomis,  D.S.O.,  of  the  con- 
tracting firm  of  Loomis  and  Sons,  Montreal,  has  been  made 
a  Knight  Commander  of  the  Bath.  The  new  Knight  went 
overseas  with  the  first  contingent;  was  appointed  officer 
commanding  the  l.'Uh,  a  year  later  was  gazetted  Brigadier- 
General,  and  in  June  of  the  same  year  was  awarded  the 
U.S.O.  In  June,  1917,  he  was  given  the  C.M.G.,  and  he  is 
also  an  Officer  of  the  Legion  of  Honor.  He  ha.s  also  been 
several  times  mentioned  in  despatches.  Sir  F.  O.  W.  Loomis 
has  seen  long  service  in  France.  During  an  absence  on  leave 
in  Canada  he  addressed  the  Montreal  Builders'  Exchange 
on  his  experience  at  the  front. 


Obituary 

Mr.  John  P.  Mealowcroft,  managing  director  of  Garth 
&  Co.,  plumbing  and  heating  contractors,  Montreal,  died  on 
June  (),  after  a  long  illness,  aged  64. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


A  hospital  for  the  insane  is  to  be  erected  at  Ponoka, 
Aha.,  at  a  cost  of  $207,.5OO. 

Tenders  will  shortly  be  called  for  construction  of  a 
court  house  at  Medicine  Hat  to  cost  $250,000. 

The  Clare  Milling  Company  will  shortly  invite  tenders 
for  a  $375,000  flour  mill  at  St.  Boniface,  Man. 

A  by-law  is  being  submitted  to  the  ratepayers  of  Parry 
Sound  as  to  the  construction  of  a  power  plant. 

Tenders  will  shortly  be  called  for  a  building  to  cost 
about  $150,000  for  the   Hudson   Bay   Co.  at   Calgary. 

The  Toronto  carpenters  went  back  to  work  last  week 
on  the  basis  of  a  44-hour  week  at  70  cents  an  hour. 

The  city  of  Kitchener,  Ont.,  is  threatened  with  a  water 
famine,  as  the  result  of  the  breaking  down  of  the  pumps. 

The  Canadian  National  Railway  plans  the  construction 
of  a  spur  line  near  St.  Ubaldo,  Que.,  to  connect  up  new  mines. 

Federal  aid  to  the  extent  of  $62,500,  has  been  granted 
towards  construction  of  addition  to  St.  John,  N.B.,  hospital. 

The  Canadian  Pacific  Railway  contemplate  extensive 
alterations  and  improvements  at  the-  Chateau  Frontenac, 
Quebec. 

The  expansion  program  of  the  Hudson  Bay  Company 
includes  the  erection  of  new  buildings  at  Vancouver,  B.C., 
and  Edmonton,  Alta. 

The  Public  Works  Dept.,  Ottawa,  will  shortly  call  for 
tenders  for  harbor  improvements  at  Port  Dover,  Ont.,  to 
cost  about  $300,000. 

The  Canadian  Northern  Railway  will  construct  340 
miles  of  extensions  to  western  lines.  Most  of  this  work 
wilt   be   on    lines   in    the    Saskatchewan    district. 


The  Board  of  Trade,  Brockville,  Ont.,  has  purcha.scd 
twenty-four  acres  of  land,  which  it  intends  to  dispose  of 
to  United  States  manufacturers  for  factory  sites. 

Excavation  work  will  start  next  week  at  New  Toronto 
for  the  first  houses  under  the  Ontario  Housing  Scheme, 
for  which  the  village  has  a  promise  of  some  $200,000. 

Work  has  been  commenced  on  the  construction  of  the 
extension  of  the  Porcupine  branch  of  the  T.  &  N.  O.  Ry., 
from  Timniins  tci  Mattagami  Hiichi^  on  the  Mattagami 
River. 

Point  Claire,  P.Q.,  intends  making  application  for  a 
loan  of  $2S(),000  for  house-building  throughout  the  township 
as  soon  as  the  housing  commission  announce  they  are  "open 
for  business." 

The  competition  for  the  Soldiers'  Memorial  and  Civic- 
Centre  for  the  Town  of  Renfrew,  Ont.,  has  been  decided 
and  the  work  awarded  to  the  firm  of  Millson  and  Burgess, 
architects,  of  Ottawa. 

The  Ottawa  Garden  Suburbs  and  Housing  Association 
are  building  on  a  site  behind  Rideau  Hall,  7."i  houses  costing 
from  $3,500  to  $4,500  each.  The  houses  will  be  frame,  with 
brick  or  stucco  veneer. 

At  a  recent  meeting  of  the  council  of  the  town  of 
Cobourg  a  housing  commission  was  appointed  composed 
of  the  following  members:  Messrs.  the  Mayor,  Hayden,  Har- 
graft,  Quinn  and  Harrison. 

On  June  30th  the  citizens  of  Niagara  Falls,  Ont.,  will 
vote  on  a  by-law  to  raise  $50,000,  half  the  cost  of  a  new 
100-bed  hospital,  and  also  to  raise  money  to  buy  an  incin- 
erator for  the  disposal  of  garbage. 

The  total  in  building  permits  issued  at  Guelph,  Ontario, 
for  the  first  five  months  of  the  present  year  is  $239,120.  The 
total  for  the  month  of  May,  $176,630,  was  more  than  double 
the  amount  for  the  whole  of  last  year. 

Building  permits  issued  by  the  engineering  department 
of  the  city  of  Welland,  Ont.,  for  the  month  of  May  are  con- 
siderably lower  than  the  total  for  the  same  month  last  year, 
being  only  $19,840,  compared  with  $93,029  for   May,  1918. 

Four-room  schools  will  be  erected  at  the  following  points 
in  Manitoba:  Plum  Coulee,  Riverton,  Oakmer  district  and 
Graymer  district.  In  addition  to  the  above  program  many 
additions  will  be  built   to   scliools   throughout   the   province. 

Delegates  to  the  convention  of  the  Canadian  Society 
of  Domestic,  Sanitary  and  Heating  Engineers  at  Montreal, 
considered  reports  on  laws  relating  to  plumbing  and 
sanitation  in  every  province,  with  the  purpose  of  formu- 
lating model  laws  for  towns  and  cities  throughout  Canada. 

The  Housing  Commission  of  Whitby,  Ont.",  has  elected 
the  following  officers:  Chairman,  W.  H.  Kennedy;  vice- 
chairman,  F.  L.  Beecroft;  secretary,  M.  M.  Gibson.  Major 
E.  R.  Blev  and  M.  T.  C.  Deverell  are  also  members  of  the 
executive. 

The  Board  of  Education  of  Kingston,  Ont.,  has  approved 
of  the  plans  for  the  new  ten-room  school  to  be  erected  in 
Cataraqui  ward,  and  tenders  will  be  called  in  the  near  future. 
The  new  school  will  face  on  Bagot  street,  and  will  be  mod- 
ern in  every  respect. 

Foundations  are  now  being  laid  for  what  is  stated  to 
be  the  largest  public  garage  in  Toronto.  The  building  is 
situated  on  the  north  side  of  Danforth  Avenue,  and  has  a 
frontage  of  66  feet  by  100  feet  deep.  It  is  expected  to  be 
completed  early  in  July. 

A  two-storey  brick  and  stone  building  will  be  erected  at 
the  corner  of  Queen  and  Bay  streets,  Toronto,  for  the 
Dominion  Bank.  It  is  rumored  that  the  cost  of  this  site 
was  in  the  neighborhood  of  $300,000.  The  city  is  now  nego- 
tiating  with  the  bank   for  the  purchase  of  a   five-foot   strip 
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oil   Bay  street  and  on   Queen  street  for  the  widening  of  the 
corner. 

It  is  reported  that  Baldwins,  one  of  the  most  important 
European  steel  firms,  have  arranged  for  the  purchase  of  the 
British  For'gings  Company,  whose  extensive  works  at  To- 
ronto were  erected  by  the  .Imperial  Munitions  Board  of 
Canada  for  the  production  of  high-grade  steel. 

The  Toronto  Housing  Commission  have  purchased  a 
block  of  land  south  of  the  Lake  Shore  road  and  intend 
building  fifty  houses  upon  it.  These  houses  will  sell  from 
$:i,000  to  $3,000,  and  will  have  four  or  five  different  designs 
to   l)reak  the   monotony   of  a  row   of  buildings. 

The  Domestic,  Sanitary  and  Heating  Engineers  and 
Plumbers  and  Steamfitters  Union,  Toronto,  announce  that 
a  voluntary  increase  of  10  cents  an  hour  has  been  granted  the 
workers  in  these  trades,  making  the  minimum  wage  75  cents 
an  hour.  This  increase  will  affect  about  400  men  in  the 
city. 

Contracts  for  reconstruction  work  in  France,  aggregat- 
ing 200,000,000  francs,  covering  the  rebuilding  of  the  des- 
troyed area  of  Rheims,  Nancy  and  Soissons,  have  been 
awarded  to  American  firms.  The  official  representatives  of 
the  chief  company — a  steel  corporation —  are  now  on  their 
way  to  the  United  States. 

The  residents  of  Puslinch  Township,  Ont.,  will  erect  a 
granite  memorial  to  the  soldiers  from  this  township  who 
made  the  supreme  sacrifice  in  France.  The  design  selected 
is  a  massive  pedestal  with  the  figure  of  a  Canadian  soldier 
on  the  top.  The  monument  will  be  erected  on  a  hill  in  the 
centre  of  the  fair  grounds  at  Aberfoyle. 

The  Government's  loan  of  $300,000  for  housing  pur- 
poses being  now  available,  the  city  of  Victoria,  B.C.,  will 
immediately  proceed  with  plans  for  the  construction  of 
houses.  The  maximum  loan  to  an  applicant  for  acquiring 
the  site  and  construction,  or  for  construction  only,  is  $4,500. 
Repayment  is  extended  over  a  period   of  twenty  years. 

At  a  private  meeting  with  the  Board  of  Control  re- 
cently, the  Toronto  Harbor  Commissioners  requested  that 
the  city  proceed  with  its  share  of  the  lake  front  boulevard 
work  between  Sunnyside  and  the  Humber  River.  This 
work,  which  is  provided  for  under  the  original  agreement 
with  the  Harbor  Commission,  would  cost  the  city  $300,000. 
C.  A.  P.  Turner,  C.E.,  a  reinforced  concrete  specialist 
from  the  United  States,  is  in  Toronto  in  reference  to  the 
designing  of  the  new  building  for  the  Northern  Aluminum 
Company.  The  building  is  to  be  280  by  60  feet  and  will  be 
90  feet  high.  There  will  be  eight  storeys,  which  will  make 
it  actually  a  ten-storey  building,  and  it  will  be  of  reinforced 
concrete. 

Two  model  farm  buildings  will  shortly  be  erected  at 
Point  Grey,  B.C.,  one  a  beef  barn,  adaptable  to  both  cattle 
and  horses,  and  the  other  a  dairy  produce  building,  which 
will  contain  all  modern  facilities  for  scientific  butter  making 
and  the  care  of  milk  in  general.  These  buildings  will  con- 
stitute part  of  the  university  agricultural  course  equipment 
and  will  cost  about  $11,500  to  erect. 

Hon.  Frank  Carvell,  while  in  Toronto  recently,  made  a 
close  inspection  of  the  water  front  and  harbor  improve- 
ments, expressing  himself  as  pleased  with  the  progress  that 
had  been  made.  Hon.  Mr.  Carvell  promised  to  bring  the 
matter  of  protection  against  storms  of  the  island  and  lake 
shores  to  the  attention  of  his  colleagues  in  Ottawa  and  urge 
upon   them  the  importance  of  prompt  action. 

Hamilton,  Ont.,  is  having  an  active  season  in  the  erec- 
tion of  houses.  The  total  number  of  permits  issued  during 
the  first  five  months  of  this  year  is  537,  most  of  these  be- 
ing for  dwellings,  while  for  the  corresponding  period  last 
year,  there  were   298  permits   issued.     The   Hoover   Vacuum 


Cleaner  Company  is  building  a  plant,  the  front  portion  of 
which  is  75  X  80,  four  storeys  in  height,  and  the  rear,  con- 
taining the  factory,  100  x  1,000,  single  storey,  saw-tooth  roof 
construction.  Porrits  &  Spencer,  felt  manufacturers,  of 
Bury,  England,  also  propose  to  erect  a  factory  in  Hamil- 
ton, and   will   start   building   within   a   month. 

The  General  Motors  of  Canada,  Limited,  have  an- 
nounced part  of  their  extension  policy  at  Oshawa,  Ont.  A 
new  four-storey  plant,  400  feet  by  80  feet,  will  be  erected 
to  assemble  Oldsmobiles  and  trucks.  A  central  shipping 
building,  200  feet  by  80  feet,  with  a  capacity  of  50  freight 
cars  under  roof,  will  be  erected,  so  that  inclement  weather 
will  not  handicap  shipping  operations.  An  enamelling 
plant,  300  feet  by  80  feet,  three  storeys,  equipped  with  the 
most  modern  facilities  for  efficiency  and  mammoth  produc- 
tion, will  also  be  erected.  In  addition  to  the  above,  ex- 
tensive alterations  and  improvements  will  be  made  on  the 
present  plant. 

GOOD  ROADS  ACTIVITIES 

The  amount  appropriated  by  Frontenac  County,  Ont., 
for  road  work  this  year,  is  $08,400.  The  heavy  rains  this 
spring  have  had   a  very   injurious  effect   upon   the   roads. 

Operations  have  been  commenced  on  the  construction 
of  the  Government  road  along  the  towpath  from  Humber- 
stone  to  Welland,  Ont.  The  road  will  have  a  centre  of 
nine  or  twelve  feet  in  width,  and  will  be  constructed  of 
concrete  with  a  four-foot  maca'dam  shoulder  on  each  side 
of  the  concrete  centre. 

Owen  Sound,  Ont.,  has  decided  upon  a  good  roads  pro- 
gram involving  an  initial  outlay  of  $100,000.  The  corporation 
will  pay  fifty  per  cent,  of  the  cost  of  construction,  the  bal- 
ance being  chargeable  on  the  lands  abutting  directly  on  the 
road.  The  present  outlay  is  but  the  forerunner  of  a  larger 
scheme  embracing  all  the  principal  streets  in  the  town. 

The  bill  introduced  to  the  Federal  Government  several 
weeks  ago  by  Hon.  Dr.  Reid,  to  provide  $20,000,000  for  high- 
ways, has  just  received  one  reading,  and,  with  the  end  of 
the  session  in  sight,  there  is  some  doubt  as  to  whether  the 
Government  intends  proceeding  with  the  bill.  Provinces 
have  built  up  good  roads  programs  and  it  will  be  a  tremend- 
ous handicap  all  over  Canada  if  federal  aid  is  not  forth- 
coming. 

A  resolution  introduced  at  the  Saskatchewan  Motor 
League  Convention,  held  in  Saskatoon  recently,  was  "that 
the  Government  be  memorialized  by  the  Saskatchewan  Motor 
League  to  enact  legislation  so  that  all  the  revenue  derived 
from  license  fees  be  used  for  the  making  and  maintenance 
of  roads,  and  that  they  should  also  issue  debentures  to 
the  amount  of  at  least  $20,000,000  for  this  purpose,  this  loan 
to  be  reduced  at  the  rate  of  $1,000,000  per  annum,  and  the 
revenue  from  licenses  applied  upon  this."  The  resolution 
was  adopted. 

C.  J.  Yorath,  City  Commissioner  of  Saskatoon,  address- 
ing the  members  of  the  Saskatchewan  Motor  League  Con- 
vention, stated  that,  according  to  figures  of  the  Provincial 
Highways  Department,  $0,000,000  was  spent  during  the 
years  1912-1914  inclusive,  and  during  the  first  three  years 
of  the  war  approximately  $2,100,000  was  expended  on  roads. 

The  London  Motor  Club,  London,  Ont.,  in  co-operation 
with  the  city  and  county  officials,  have  started  a  campaign 
to  have  the  road  between  St.  Thomas  and  Port  Stanley 
oiled,  in  the  interests  of  safety.  The  Provincial  Highway 
Department  will  contribute  40  per  cent,  of  the  cost,  which 
would  total  upwards  of  $9,000,  while  the  councils  of  Lon- 
don and  St.  Thomas,  and  probably  Middlesex  and  Elgin, 
will  be  asked  to  subscribe.  Three  thousand  London  car 
owners  are  reported  to  be  anxious  to  contribute. 
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Waterworks,  Sewerage   and 
Roadways 

Eelleville,   Ont. 

Tenders  received  by  City  Clerk,  J.  Wil- 
fred Holmes,  until  5  p.m.  June  26th,  for 
reconstruction  of  drain.  Enginer,  J.  G. 
Mill. 

Casselman,  Ont. 

By-law  will  be  voted  on  June  30tli,  for 
construction     of     bituminous      macadam 
roadway,    $14,000,     for    Town     Council. 
Clerk,   Jos.    Martin. 

Comber,  Ont. 

Plans  will  be  prepared  and  tenders 
will  be  called  shortly  for  construction  of 
concrete  pavement  for  Town  and  County 
Councils.     Clerk,  W.   P.  Coyle,  Windsor. 

Dundas,  Ont. 

Tenders  received  by  Chairman,  A.  W. 
Draeseke.  until  June  23rd,  for  construc- 
tion of  sewers  and  sewage  disposal 
works,    etc.     Town    clerk,    John    S.    Fry. 

Goderich,  Ont. 

Town  Council  has  passed  by-law  for 
$10,861   for  construction  of  sewers. 

Haileybury,  Ont. 

Town  Council  plans  waterworks  im- 
provements. Clerk,  Theo.      H.     Connor. 

Hawkesbury,  Ont. 

Town  Council  plans  construction  of 
macadam  roadway.  Ck-rk,  Eugene  Pa- 
quette. 

Holstein,  Ont. 

Tenders  received  by  clerk,  David  Al- 
lan, until  July  3rd.  for  deepening  muni- 
cipal drain,  for  Township  Council. 

Kerwood,  Ont. 

Tenders  received  by  Township  Clerk, 
Harry  Thompson,  R.  R.  No.  2,  Ker- 
wood. until  June  23rd,  for  construction  of 
tile  drains. 

Lennoxville,   Que. 

Plans  and  specifications  are  with  sec- 
treas.,  W.  W.  Baker,  who  is  receiving 
tenders  until  noon  June  21st,  for  gravel- 
ling  roads,    for  Township   of  Ascot. 

Milverton,  Ont. 

Tenders  received  by  engineer,  John 
Roger,  Mitchell,  Ont.,  until  noon,  June 
20th,  for  construction  of  pavement  and 
curbing,   for  County   Council. 

North  Bay,  Ont. 

Town  Council  has  passed  by-law  for 
$21,000  to  extend  water  mains  and  im- 
prove pump  house  and  $9,500  for  side- 
walks. 

Owen  Sound,  Ont. 

Plans  are  in  progress  and  tenders  will 
be  called  July  1st,  for  construction  of 
pavements,  for  City  Council.  Engineer, 
D.  H.  Fleming. 

Pike  River,  Que. 

Work    will    start    soon    macadamizing 


roads    for    Municipality.      Mayor,     Her- 
menegilde  Rocheleau. 

Sarnia,  Ont. 

.Specifications,  etc.,  are  with  engineer, 
John  A.  Baird,  who  is  receiving  tenders 
until  noon,  June  23rd,  for  resurfacing 
asphalt   pavements,    for   City   Council. 

Shawinigan  Falls,  Que. 

Work  has -started  for  stwers,  $32,000. 
City  clerk,  A.  J.   Meunier. 

Strathmore,   Que. 

Tenders  are  open  for  repairs  to  roads 
and  sidewalks  for  Town  Council. 

Three  Rivers,  Que. 

Work  has  started  for  reservoir  for 
North  Shore  Power  Co.  Manager,  W. 
Baptist. 

Tillsonburg,    Ont. 

Work  will  start  shortly  macadamizinz 
road.  $10,000,  for  Town  Council.  Clerk, 
A.  E.  Raynes. 

Timmins,   Ont. 

Tenders  recived  by  Town  Clerk,  H.  E. 
Montgomery,  until  0  p.  m.,  June  24th, 
for  material  and  installation  of  sewers 
and  water  mains.  Engineer,  Sutcliflfe  & 
Neelands,   New   Liskeard. 

Toronto,   Ont. 

Plans  and  specifications  are  with  en- 
gineer. Frank  Barber,  40  Jarvis  St.,  who 
is  receiving  tenders  until  noon,  June  23rd, 
for  construction  of  pavements  for  Town- 
ship Council. 

Tenders  received  by  chairman  of  Board 
of  Control,  T.  L.  Church,  City  Hall,  until 
June  24th,  for  construction  of  sewer  on 
Kippendavie  .\ve. 

Victoriaville,  Que. 

Municipal  Council  has  passed  by-law 
for  $25,000  for  road  improvxements.  Sec- 
treas.,  J.  Garneau. 

Wallaceburg,  Ont. 

Tenders  received  by  Town  Clerk,  C.  B. 
Jackson,  until  6  p.  m.,  June  20th,  for  con- 
struction of  approximately  38,000  sq.  yds. 
of  paving.   Engineer,   L.   G.   McNeice. 

Watford,  Ont. 

By-law  will  be  voted  on  June  30th,  for 
construction  of  waterworks  system. 
$.52,000,  for  Town  Council.  Clerk,  W.  S. 
Fuller. 

Welland,  Ont. 

Plans  are  in  progress  for  pavement, 
$18,000,  for  Welland  County  Council. 
Engineer,  Geo.  Ross. 

Tenders  received  by  Township  clerk, 
H.  L.  Pratt,  until  June  24th  for  construc- 
tion of  concrete  pavement,  $15,000.  En- 
gineer,   Geo.    Ross. 

Windsor,  Ont. 

Plans  are  in  progress  for  concrete 
pavement  and  curb,  $23,000,  for  City 
Council.  Engineer,  M.  E.  Brien,  City 
Hall. 

Woodstock,  Ont. 

Tenders   will   be  called   soon    for   con- 


struction   of    sewer,    $63,000,     for     City 
Council.     Clerk,  John   Morrison. 

Zurich,  Ont. 

Tenders  received  by  Township  clerk, 
A.  1-".  Hess,  until  June  21st,  for  culverts 
a  .d   concrete  work. 

CONTRACTS    AWARDED 
Brantford,  Ont. 

Pavement  for  City  Council:  Concrete 
pavement,  concrete  curb  and  gutter,  R. 
S.  .Sheehy,  751  George  St.,  Peterboro; 
tarvia  resurfacing.  McCrea,  Compaignc 
&  Cook.  Niagara  Falls;  concrete  resur- 
facing, S.  B.  Begg,  St.  Catharines. 

Ottawa,  Ont. 

.Xsjjhalt  pavement,  $117,000,  for  City 
Council:  General  contractor,  Ottawa 
Construction   Co.,   Central   Chbrs. 

Asphalt  pavement.  $10,000,  for  City 
Council:  General  contractor,  A.  Leary 
Ltd,.  National  Bank  Bldg. 

Quebec,  Que. 

Drainage  and  waterworks,  $8,000,  for 
City  Council:  General  contractor,  Ig- 
nace   Bilodeau,   144   Renaud   Ave. 

Sarnia,  Ont. 

Twenty-four  inch  intake  pipe,  $60,000, 
for  City  Council:  General  contractor, 
Dunbar  &  Sullivan,  care  of  engineer. 
John   A.    Baird. 

Ste.  Anne  De  Bellevue,  Que. 

Grading  and  road  work  for  Depart- 
ment of  Public  Works,  Ottawa:  General 
contractor,  J.  Kent  &  Son,  1008  Delori- 
mer   Ave.,   Montreal. 

St.   Thomas,   Ont. 

Permanent  pavements  for  City  Coun- 
cil: General  contractor.  Standard  Paving 
Co.,    Ltd.,    Central    Chmbrs,    Ottawa. 


Railroads,  Bridges  and  Wharves 

Cap  Rouge,  Que. 

Tenders  received  until  June  21st.  for 
rebuilding  railway  for  C.  N.  Rly.,  Toron- 
to. Chief  engineer,  A.  F.  Stewart.  27 
Wellington  St.  E.,  Toronto. 

Fort  William,  Que. 

Tenders  received  by  R.  C.  Desroch- 
ers,  secretary  of  Department  of  Public 
Works,  Ottawa,  until  noon.  Ju'y  2nd,  for 
repairs  and  improvements  to  pilcwork 
wharf. 

Goderich,  Ont 

Plans  will  be  prepared  for  three  bridges 
for  County  Council.  Clerk,  C.  W.  Hol- 
man. 

Grand  Bend,  Ont. 

Huron  and  Lambton  County  Coun- 
cils plan  construction  of  bridge.  Clerks. 
John  Dalziel.  Sarnia.  and  C.  W.  Holman. 
Goderich. 

Guelph,  Ont. 

City     Council     plans     construction   of 
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A  "Higher  Efficiency"  Issue 

BUILDING  and  construction  activities  have  been 
seriously  handicapped  by  the  present  conditions 
of  unrest  and  uncertainty  which  seem  to  have 
arisen  in  industry  all  over  the  world  as  a  kind  of 
reaction  following  the  war.  Practically  every  country 
in  the  world  is  faced  with  difficulties  of  the  same  na- 
ture as  we  are  strugg-ling-  with  in  Canada — though 
varying  in  the  degree  of  seriousness.  One  fact  seems 
evident :  that  the  country  which  solves  its  problems 
most  rapidly  and  most  successfully  and  comes  to  a  level 
— not  the  old  level,  but  a  new  "normal" — will  have  a 
big  advantage  in  the  international  competition  which 
lies  ahead  of  us. 

All  this  is  apropos  of  "Higher  Efficiency,"  and  it 
was  owing  to  these  conditions  that  we  considered  it 
particularly  opportune  to  issue  a  "Higher  Efficiency" 
Number  of  the  Contract  Record.  One  of  the  big 
difficulties  which  results  from  the  circumstances  men- 
tioned is  high  costs  and,  temporarily  at  least,  decreased 
productive, power  in  many  industries.  The  construc- 
tion industry  is  hit  as  hard  as  any  other.  Many  pro- 
jects which  we  thought  would  proceed  with  all  haste 
upon  the  cessation  of  hostilities  are  still  in  the  back- 
ground, and  their  promoters  are  waiting  for  "more 
normal  conditions"  and  "lower  costs."  Lower  labor 
costs  are  not  a  likelihood,  and  the  abnormal  conditions 
actually  consist  in  this  hesitancy  on  the  part  of  those 
who  hold  the  reins  of  industrial  enterprise.  Wherein 
lies  the  remedy?  Higher  efficiency.  The  only  possible 
method  we  see  of  reducing  costs  and  thus  inducing  con- 
cerns to  build  is  by  being  more  efficient. 

In  getting  together  this  "Higher  Efficiency"  Num- 
ber, we  have  thought  it  well  to  deal  with  the  subject 
in  a  broad  way,  taking  into  consideration  the  various 
factors  which  bear  upon  it.  There  is  the  big  question 
of  efficient  management  in  the  field  and  in  the  office, 
there  is  mechanical  efficiency,  manual  efficiency  and 
personal  efficiency.  From  the  broader  viewpoint  there 
has  to  be  considered  the  labor  situation  in  its  relation 
to  efficiency,  the  advantages  of  organizing  the  men  of 
the  industry  and  of  co-operation  between  engineers,  ar- 
chitects and  contractors.  We  hope  that  the  contract- 
ors of  Canada  will  give  these  important  questions  their 
attention,  and  that  the  result  will  be  a  real  stimulus  to 
the  industry  in  which  we  are  all  vitally  interested. 

The  Vital  Element  rn   Efficiency 

THERE  are  many  who  rail  at  efficiency  as  a  me- 
chanical system  which  overlooks  the  essentially 
human  eleinent,  seeking  to  make  the  brain  act 
like  a  slide  rule  and  the  hand  like  a  flexible  gear. 
Doubtless  in  many  cases  the  criticism  is  fully  justified. 
Many  so-called  systems  of  efficiency  have  been  install- 
ed which  are  dehumanizing  to  the  workers,  systems  in 
which  a  man  is  called  upon  to  do  one  minute  or  trifling 
operation  perhaps  several  thousand  times  in  one  day, 
always  with  the  exactly  the  same  motion,  always  ma- 
chine-like without  using  his  brain.  Work  of  this  kind, 
if  long  sustained,  is  bound  to  have  a  very  deleterious, 
if  not  actually  a  degrading,  eflfect  upon  human  beings, 
and  while  output  will  temporarily  be  increased,  the  fin- 
al result  is  hound  to  be  a  decrease  in  efficiency,  due 
to  a  lower  physical  and  mental  standard  among  the 
workers.  However,  there  is  the  possibility  that  with  a 
short  work-day  and  proper  facilities  for  recreation,  the 
worker  may  be  able  to  counteract  the  deadening  in- 
fluence of  his  monotonous  task.   It  is  our  belief  that  we 
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will  yet  see  such  perfection  of  tpechanical  devices  that 
the  luiinan  heinp  will  be  eliminated  as  a  mere  part  of 
the  machine,  and  every  man  will  have  only  such  work 
to  perform  as  requires,  to  some  extent  at  least,  the  ex- 
ercise of  his  brain  and  of  his  personality. 

It  seems  that  one  of  the  greatest  mistakes  in  our  in- 
dustrial system  to-day  is  the  lamentable  waste  of  brain 
])o\ver  and  individuality.  The  average  worker  has 
more  brains  than  is  necessary  for  the  laying  of  bricks 
or  driving  of  rivets.  These  operations  require  only  a 
combination  of  manual  training  and  physical  energy, 
tliough,  of  course,  character  has  a  considerable  effect 
upon  the  quality  of  the  work.  Why  should  the  ideas 
■  of  the  worker  be  wasted?  If  he  were  trained  to  make 
greater  use  of  his  head,  he  would  become  more  interest- 
ed in  his  work,  he  would  |)ut  more  personality  into  it 
and  he  might  produce  valuable  ideas.  The  average 
man  doesn't  produce  ideas  because  he  doesn't  think. 
If  the  co-operation  of  the  workers  were  asked  in  point- 
ing out  weak  spots  in  organization  and  improving 
methods,  wouldn't  their  practical  experience  and  know- 
ledge of  actual  conditions,  place  them  in  a  position  to 
make  suggestions  that  would  be  of  benefit?  Wouldn't 
it  tend  to  raise  the  morale  of  the  working  force?  We 
think  so. 

System  is  gt)od.  System,  ])lus  driving  force,  gives 
efficiency.  But  there  is  still  another  factor  to  be  con- 
sidered—originality. Originality  is  the  charm  that  re- 
lieves system  of  its  monotony,  humanizes  it,  vitalizes 
it  and  increases  its  effectiveness  a  hundred-fold.  It's 
a  fine  thing  to  profit  by  the  experience  of  others,  but 
why  not  try  and  originate  ideas  of  your  own,  why  not 
use  the  brains  of  your  workmen  to  improve  your  meth- 
ods, and  thus  introduce  in  your  organization  at  once, 
an  efficiency  and  an  individuaHty  that  will  make  it 
stand  out  from  all  others  by  virtue  of  the  unique 
quality  of  the  service  it  renders. 


Scientific    Management    Applied   to   Con- 
struction 

ELSEWHERE  in  this  issue  we  print  an  article 
by  Mr.  Daniel  J.  Hauer,  C.E.,  construction 
economist  and  consulting  engineer,  on  "Mod- 
ern Management  as  Applied  to  Construction." 
This  subject,  which  has  also  been  dealt  with  in  more 
detail  by  Mr.  Hauer  in  his  book  of  the  same  title,  is 
one  of  paramount  importance  and  really  comprises  the 
whole  question  of  efficiency  in  its  more  limited  sense, 
as  it  concerns  practical  construction  work. 

Modern  management,  as  the  author  points  out,  be- 
gins right  with  the  estimating  and  must  be  applied  all 
along  the  line.  One  of  the  first  essentials  is  planning 
ahead  and  working  to  a  standard.  Nothing  should  be 
left  to  guesswork,  but  the  whole  programme  of  opera- 
tions should  be  mapped  out  beforehand  and  this  pro- 
gramme should  be  strictly  adhered  to  throughout  the 
work.  Contingencies  may,  of  course,  arise  which  could 
not  be  foreseen  and  which  may  necessitate  a  modifica- 
tion of  the  contractor's  plans.  He  may  have  to  change 
his  original  schedule,  but  the  point  is  to  have  a  sched- 
ule and  work  to  it. 

Another  important  point  is  the  keeping  of  records 
of  each  job  and  applying  the  experience  gained  to  sub- 
sequent work.  The  necessity  of  a  proper  cost-keep- 
ing system  cannot  be  too  strongly  emphasized.  With- 
out it  the  contractor  is  really  in  the  dark  as  to  how  his 
business  is  running. 

In  the  actual  construction  work,  adherence  to  a 
proper  plan,  as  mentioned  above,  eliminates  the  confu- 


sion which  so  often  exists  on  jobs  where  the  scheme  of 
operations  has  not  been  fully  worked  out  beforehand, 
and  one  of  the  most  effective  ways  of  reducing  costs 
is  through  the  use  of  labor-saving  machinery. 

Modern  management  is  a  means  of  securing  more 
rapid  and  better  work  and  lower  costs,  and  contractors 
who  have  not  yet  applied  it  to  their  business  are  mis.s- 
ing  an  opportunity  for  increasing  their  profits  and  les- 
sening their  troubles.  We  believe  that  the  present  con- 
dition of  high  costs  and  decreased  production  will 
force  action  along  this  line  upon  the  business  men  of 
every  industry. 


Steel   of    High  Elastic   Limit  Recommended 
for   Reinforcement 

THE  use  of  steel  of  high  clastic  limit  for  concrete 
reinforcement  is  advocated  by  the  Hurlington 
Steel  Company,  Limited,  as  a  means  of  reduc- 
ing costs  and  entailing  savings  in  building  op- 
erations. "The  most  important  thing  in  concrete  rein- 
forcement," they  state,  "is  the  tense  strength  and  elas- 
tic limit  of  the  reinforcing  bar.  Other  things  being 
equal,  steel  having  the  highest  elastic  limit  or  yield 
point  will  be  the  most  .satisfactory  for  reinforce- 
ment. When  under  strain,  as  soon  as  the  elastic  limit 
of  any  reinforcing  bar  is  reached,  the  metal  stretches, 
rapidly  decereasing  in  section,  drawing  loose  from  the 
concrete  and  destroying  the  monolithic  bond  existing 
before  this  point  is  reached.  Therefore  the  safety  of 
the  entire  construction  is  in  direct  proportion  to  the 
elastic  limit  of  the  steel  used." 

"The  elastic  limit  of  rail  carbon  steel  is  50,000  to 
60,000  lbs.  per  square  inch,  either  twisted  or  plain,  as 
compared  with  the  elastic  limit  of  25,000  to  30,000  lbs. 
in  soft  steel.  Our  argument  is  that  practically  all  the 
reinforcing  steel  is  used  in  ten.sion.  Steel,  therefore, 
with  a  yield  point  of  50,000  lbs.,  is  superior  to  steel 
with  a  yield  point  of  30,000  to  the  extent  of  the  dif- 
ference in  the  yield  point.  The  American  Society  of 
Testing  Materials,  in  1914,  drew  up  specifications  for 
reinforcing  steel  rolled  from  high  carbon  material, 
which  were  revised  in  1916.  The  city  architect  of  To- 
ronto is  now  permitting  18,000  lb.  fibre  stress  on  high 
elastic  limit  steel  of  rail  carbon  stock.  This  practice 
is  also  followed  out  by  a  great  many  American  cities. 
This  is  in  comparison  with  soft  billet  steel  for  which 
is  allowed  a  fibre  stress  of  only  16,000  lbs. 

"We  think  that  engineers  and  contractors  will  be 
well  advised  to  consider  the  use  of  high  carbon  steel 
for  concrete  reinforcing,  as,  by  its  use  there  is  a  larger 
factor  of  safety  and  a  saving  in  quantity  of  steel  re- 
quired which  reduces  costs  cortsiderably." 

Mr.  L.  H.  Veronneau,  manager  of  the  Simplex 
Floor  Finishing  Co.,  Montreal,  has  returned  from  a 
visit  to  Europe.  He  states  that  reconstruction  of  the 
destroyed  areas  has  not  yet  made  any  great  progress. 
Mr.  Veronneau,  however,  thinks  that  work  will  soon 
be  commenced  in  earnest.  He  proposes  to  again  visit 
England,  particularly  in  connection  with  an  exhibi- 
tion at  Newcastle-on-Tyne,  when  he  will  show  a 
number  of  floor  finishing  appliances  and  samples  of 
lumber  which  have  been  finished  b}'  the  company's 
methods. 


The  Association  of  Electrical  Contractors  of  Mon- 
treal decided  at  their  last  meeting  not  to  recognize 
any  trade  union,  leaving  it  to  each  firm  or  individual 
to  deal  with  the  union  as  it  felt  fit. 
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Modern    Management   Methods,   Applied   to 
Construction,  Mean  Higher  Efficiency 


The  Contractor  Who  Adopts  a 
Organization  Opens  the  Way  to 


Scientific  Scheme  of  Planning  and 
Greater  and  More  Certain  Profits 


By  Daniel  J.  Hauer,  C.  E.* 


I 


ii~Wi  can't  be  done.  It  can't  be  done,"  said  the  old 
and  experienced  contractor.  "For  I  know,"  he 
stated,  "from  my  experience  that  on  such  a  small 
structure  it  is  not  possible  to  work  enough  men 
to  complete  the  job  in  twenty  days.  Besides  you  have 
a  camp  to  build,  plant  to  assemble,  an  organization  to 
perfect,  and  one  hundred  and  one  details  that  such 
an  important  and  intricate  concrete  structure  as  this 
demands." 

"Let  me  explain,"  said  the  efficiency  expert,  "just 
how  I  intend  to  do  this.  I  have  the  entire  thing  out- 
lined here  on  paper.  First  of  all.  I  have  the  quantities 
of  work  to  be  done  supplemented  with  the  plans  of  the 
structure  and  sketches  of  the  forms  for  the  concrete, 
the  layout  and  operation  of  the  excavating  machinery, 
sketches  of  all  the  temporary  structures,  besides  the 
camp  buildings,  water  system,  and  other  details.  Next, 
I  have  the  time  schedules,  showing  each  successive 
step  which  allows  me  to  complete  the  job  in  seventeen 
days,  giving  me  three  days'  grace,  allowing  time  for 
delays  due  to  rain  and  unforseen  conditions.  Now 
don't  interrupt  me,  let  me  show  you  my  entire  plan. 
Here  I  have  lists  of  the  materials  I  am  to  receive,  how 
they  are  to  be  stored  and  handled.  Next,  I  have  the 
forces  and  plant  layout  that  I  will  need  to  complete 
the  job  within  the  time  limit.  This  includes  both  day 
and  night  gang.  Here  is  a  list  of  things  needed  to  pro- 
tect the  work  and  men  from  inclement  weather,  so 
that  there  will  be  no  interruption.  I  even  have  a  sche- 
dule for  feeding  the  men  during  the  placing  of  the 
concrete,  so  that  the  work  will  not  stop  even  for  meals, 
and  with  auxiliary  mixers,  a  breakdown  will  not  stop 
the  work.  Here,  too,  are  the  plans  for  the  camp,  with 
the  same  schedules ". 

"This  is  the  first  time  I  ever  saw  a  job  done  on 
palmer,"  interrupted  the  contractor,  with  a  laugh,  "and 
I  am  more  than  ever  convinced  that  such  management 
will  amount  to  nothing.  Go  ahead  and  push  the  work 
and  if  you  get  it  done  in  four  or  five  weeks  you  will 
be  lucky." 

"It  can't  be  done,"  said  the  engineer.  "Your  plans 
on  paper  may  work  out,  but  I  am  like  the  man  from 
Missouri,  you've  got  to  show  me." 

"I  have  my  doubts  also,"  put  in  the  army  officer, 
"for  I  have  never  seen  a  structure  of  this  character 
built  in  less  than  three  months,  even  when  some  night 
work  was  done." 

Without  being  dismayed,  the  efficiency  expert  took 
off  his  coat  and  went  to  work,  following  his  plans  and 
schedules  as  obediently  as  though  they  had  been  in- 
structions issued  to  him  instead  of  his  own  making. 
Unforseen  conditions  arose,  breakdowns  occurred, 
changes  were  made  by  the  engineer  in  the  plans  of  the 
structure,  and  even  parts  were  relocated  after  consid- 
erable work  had  ben  done,  but  revision  was  made  at 
once  in  the  working  plans  and  schedules,  and  again 
they  were  followed  until  the  job  was  completed  on 
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the  night  of  the  twentieth  day,  and  put  into  use  on  the 
morning  of  the  twenty-first  day  after  the  work  was 
commenced.  The  man  from  Missouri  was  shown  as 
well  as  the  others,  but  they  were  not  convinced,  stating 
that  it  was  due  to  good  management  rather  than  to 
the  planning  of  the  work  in  advance.  This  illustrates 
in  a  striking  manner  that  modern  management,  based 
on  intimate  knowledge  and  scientific  methods,  is  good 
management  and  gives  higher  efficiency,  allowing  what 
is  seemingly  impossible  to  be  done  quickly  and  at  times 
at  a  low  cost.  In  the  case  recited,  the  cost  was  not 
low,  for  the  object  here  was  to  complete  the  structure 
in  the  limited  time  rather  than  to  save  money. 

In  most  cases  greater  efficiency  goes  with  reduction 
in  costs.  A  contractor  had  been  for  three  months  build- 
ing wagon  roads  in  a  mountainous  section  of  the  coun- 
try. His  job  had  been  developed.  He  had  his  machin- 
ery at  work  and  large  forces  of  men  employed.  His 
progress  was  satisfactory,  but  his  costs  were  so  high 
as  to  show  a  considerable  money  loss  on  the  job.  He 
called  in  a  construction  economist  to  find  out  where  his 
leaks  were  occuring  and  put  the  job,  if  possible,  on  a 
paying  basis. 

Superintendents,  partners,  engineers  in  charge  of 
the  work  and  others  smiled  when  the  economist  arriv- 
ed, but  within  sixty  days  such  changes  were  made  as 
to  cut  out  any  wastes,  reducing  the  forces,  installing 
new  machines,  and  with  a  payroll  and  other  expenses 
reduced  more  than  thirty  per  cent.,  the  daily  amount 
or  work  accomplished  was  increased  over  three  hund- 
red per  cent.  Upon  looking  over  the  economist's  report 
and  a  trial  balance  from  his  books,  the  contractor  ex- 
claimed with  an  oath,  "I'll  be  if  I  don't  make  a 

handsome  profit  on  this  job  yet,"  And  he  did. 

Modern  Management  Defined 

These  two  recitals  tell  the  entire  story  of  modern 
management  as  applied  to  construction.  Its  application 
means  higher  efficiency,  that  is  rapid  construction  and 
low  costs,  so  that  a  profit  is  made  by  the  contractor; 
not  any  old  profit,  as  one  contractor  stated,  but  the 
greatest  possible  profit. 

Modern  management  is  sometimes  termed  scientific 
management.  Both  have  had  varying  definitions.  In 
the  broad  sense,  it  is  easily  defined  as  the  substitution 
of  machine  methods  for  hand  work  and  obselete  ideas ; 
planning  all  work  in  advance  from  accurate  and  inti- 
mate knowledge,  leaving  nothing  to  be  guessed  at,  or 
for  chance ;  the  keeping  of  accurate  records  for  these 
purposes;  the  selection  of  men,  machines  and  methods, 
the  elimination  of  waste  by  working  to  a  standard,  all 
of  these  being  set  down  in  writing  or  upon  plans  and 
sketches,  so  that  they  are  followed  by  every  member 
of  the  contractor's  organization,  including  himself. 

Loyalty  to  the  "Job." 

This  is  the  greatest  test  of  management,  namely, 
"obedience."  OlDedience  to  the  plans  and  specifications, 
to  the  rules  and  regulations,  to  the  written  and  verbal 
instruction,  to  the  lay-out  of  the  job ;  obedience  of  the 
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hij^'hest  official  down  to  the  humblest  workman.  Coupl- 
ed with  ol)cdience  must  come  loyalty  to  the  job.  This 
loyalty  is  the  esprit  de  corps  of  the  organization,  and 
must  centre  around  and  in  the  job.  The  word,  "job," 
IS  used  instead  of  the  name  of  a  structure,  for  it  can 
stand  for  any  character  of  a  structuer  or  for  any  kind 
of  construction  work.  The  word  should  always  be  \yrit- 
ten  in  larj^e  capitals,  so  as  to  impress  it  upon  the  minds 
of  all.  It  should  stand  out  like  the  Has  of  a  threat  na- 
tion, .so  that  all  can  be  loyal  to  it  and  v.'ork  for  it. 
When  so  emphasized,  "THE  JOB."  there  can  be  no 
que.stion  that  all  .service  and  devotion  will  be  cen- 
tered in  it. 

Efficiency  Will. 

The  first  requisite  for  this  loyalty,  this  devotioii, 
and  the  application  of  modern  management  to  obtain 
the  higher  efficiency  desired  is  "efficiency  will." 

In  the  ab.stract  every  man  agrees  that  higher  effici- 
ency is  desirable.  Every  man  wishes  to  be  efficient. 
There  is  a  hue  and  cry  throughout  the  world  for  meth- 
ods of  greater  efficiency  in  every  line  of  endeavor. 
This  issue  of  the  Contract  Record  is  to  jiromote  great- 
er efficiency  among  the  contractors  and  engineers  of 
Canada.  Thousands  will  read  it,  commend  it,  yet  it 
and  all  other  desires  for  increased  efficiency  will  be 
of  no  avail  without  that  state  of  mind  on  the  part  of 
engineers  and  contractors  to  Api)ly  it.  Intentions  of 
future  application  mean  little,  the  mind  must  become 
fixed  so  that  it  will  inaugurate  the  application  of  this 
higher  efficiency  immediately.  Until  this  is  done  there 
is  no  "efficiency  will,"  and  there  will  not  be  in  that  or- 
ganization any  "higher  efficiency." 

There's  a  Reason 

Every  contractor  who  does  not  have  this  efficiency 
will  give  many  excuses  and  reasons  why  he  is  not  em- 
ploying modern  management  and  methods  on  his  jobs. 
The  writer  visited  an  eastern  Canadian  fort,  where  two 
large  buildings  were  being  built,  one  on  each  side  of 
the  harl)or.  The  foundation  work  on  each  structure 
was  strikingly  similar.  One  job  was  being  done  by  a 
Canadian  contractor  of  wide  experience,  by  modern 
methods  that  meant  the  .saving  of  much  time  and  thous- 
ands of  dollars.  The  other  job  was- under  the  direction 
of  one  of  the  largest  construction  companies  that  op- 
'  erate  in  the  Dominion  and  the  States.  Ilerfe  everything 
was  in  disorder,  the  methods  were  crude  and  most  of 
the  work  was  being  done  by  hand,  while  machinery 
lay  idle  on  the  ground.  It  was  evident  that  the  cost 
was  excessive  as  compared  to  the  other  job.  The  at- 
tention of  the  manager  was  called  to  this  and  he  was 
asked  why  he  was  not  following  some  of  the  methods 
used  on  the  job  across  the  harbor.  His  reply  was,  "My 
job  is  diflferent,  and  I  must  do  the  work  as  I  am  doing 
it."  This  is  the  excuse  of  hundreds  of  men,  when  they 
actually  believe  it,  and  al.so  when  they  know  nothing 
of  the  other  jobs,  as  was  the  case  with  this  manager, 
for  later  he  stated  that  although  he  had  been  in  the 
city  for  three  or  four  months,  he  had  never  visited  the 
other  job.  Several  visits  would  have  been  hel])ful  to 
him. 

Every  job  is  slightly  diflferent  from  other  jobs. 
Even  for  such  work  as  cement  sidewalks,  a  monotonous 
class  of  work,  every  job  has  slightly  varying  condi- 
tions, yet  it  is  suri)rising  how  the  details  of  many  jobs 
are  similar  when  the  i)roper  analysis  is  made.  The 
general   principles  arc  always  the  same. 

"I  can't  use  a  machine  for  excavation  on  this  job." 
said  one  contractor  engaged  in  laying  electric  tracks 
in  a  city,  "for  there  arc  pipes  in  the  street  that   pre- 


vent the  use  of  machines."  This  was  true.  By  actual 
count  there  were  less,  than  ten  one-inch  ])ipes  in  al- 
most a  thousand  feet  and  these  were  found  a  few 
inches  above  the  bottom  of  the  excavation.  If  the  ex- 
cavator had  torn  these  out  so  that  they  had  to  be  re- 
l)laced,  the  cost  would  have  been  much  less  than 
that  of  doing  the  work  by  hand  methods,  or  if  the 
excavator  had  worked  down  to  the  pipes  and  the 
rest  had  been  done  by  hand,  hundreds  of  dollars 
would  have  been  saved.  "There's  a  reason,"  is  an 
overworked  excuse  for  not  doing  what  we  don't  wish 
to  do,  but  most  excuses  will  not  stand  close  scru- 
tiny. With  "efficiency  will"  excu.ses  are  not  made, 
but  results  are  obtained. 

Estimating  on  Jobs 

Modern  management,  as  applied  to  construction, 
begins  with  estimating  upon  new  jobs.  If  competitive 
l)iciding  must  be  done,  then  the  fruits  of  past  manage- 
ment should  be  reflected  in  the  tender.  Estimating 
should  never  be  done  by  guessing,  but  should  be 
based  upon  an  analysis  of  data  collected  on  the  jobs 
of  the  past.  This  data  may  be  in  the  form  of  actual 
costs  of  work  done  or  upon  the  man  or  machine 
units  accomplished. 

A  word  here  as  to  cost  keeping  and  cost  data  will 
not  be  amiss.  Cost  records  even  as  to  details,  and 
kept  to  the  fraction  of  a  cent,  should  be  the  rule  on 
every  job.  These  records  .should  be  made  daily  and 
analyzed  into  various  units  as  promptly  as  made. 
This  means  that  units  of  work  done,  as  well  as  units 
of  cost  should  be  recorded  for  this  purpose.  It  is  also 
necessary, to  make  notes  as  to  weather,  surrounding 
conditions  and  even  the  specifications  under  which 
the  work  may  be  done. 

Such  records  are  of  value  when  estimates  and  ten- 
ders are  to  be  made  upon  new  jobs,  but  the  greatest 
value  is  in  managing  the  job.  With  such  records 
known  daily,  wastes  are  discovered  at  once  and  mis- 
takes are  rectified  promptly.  It  is  possible  to  know 
who  are  the  competent  sui)erintendents  and  foremen, 
retaining  those  and  discharging  the  incompetent  ones. 
The  basis  of  all  co.st  kee|)ing  .'ihould  be  for  manage- 
ment and  the  highest  efficiency  in  the  management 
of  construction  can  only  be  obtained  when  cost  re- 
cords are  kept.  Having  kept  and  used  costs  for  man- 
aging jobs,  it  is  po.ssible  to  use  them  in  estimating. 

As  costs  effect  management  and  methods  eflFect 
costs,  it  should  be  evident  that  a  close  and  accurate 
estimate  of  cost  cannot  be  made  until  it  is  decided 
just  what  methods  are  to  be  used  and  the  kind  of 
plant  that  is  to  be  employed.  In  other  words,  the  job 
must  be  planned  so  as  to  make  up  a  tender  intelli- 
gently. 

The  general  methods  must  be  decided  U|)on,  the 
type  of  machines  to  be  used  and  all  the  general  fea- 
tures. If  those  things  are  done  mentally  and  the  con- 
tract is  not  awarded  for  several  months,  many  of  the 
decisions  may  be  forgotten.  Then,  too,  it  is  possible 
that  one  or  two  men  make  up  the  tender,  while  some 
other  man  may  manage  the  job  and  execute  the  con- 
tract. .Accordingly  he  would  not  know  what  the  es- 
timators had  in  mind.  Consequently  everything  should 
be  set  down  upon,  paper. 

Two  facts  must  be  kept  in  mind.  Estimating  is  im- 
portant. Money  cannot  be  made  on  a  job  if  the  tender 
made  is  too  low,  but  a  reasonable  tender,  based  uiwn 
economical  methods  and  with  good  management  may 
make  a  fair  profit  upon  a  job.  while  a  loss  will  be  sus- 
tained if  there  is  poor  management  or  uneconomical 
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methods  are  followed.  Intelligent  estimating  must  be 
followed  by  intelligent  execution  and  management  if 
money  is  to  be  made. 

Estimates  should  always  be  based  upon  known 
costs  of  labor  and  materials.  Those  for  materials  can 
be  obtained  from  manufacturers  and  dealers.  The 
labor  costs  must  come  from  known  rates  and  esti- 
mates of  probable  increases. 

Thus,  in  making  up  estimates  of  costs,  there  should 
first  be  prepared  sheets  giving  rates  of  wages,  quota- 
tions on  materials  and  supplies,  quantities  of  work  to 
be  done,  special  clauses  of  specifications  that  will  af- 
fect the  cost  of  the  work,  sketches  and  plans  showing 
methods  of  doing  work,  building  forms,  erecting  scaf- 
folds, lay-outs  and  lists  of  plant,  and  in  some  cases 
for  rapid  construction  time  schedules  should  be  map- 
ped out.  These  data,  with  the  plans,  give  the  estimat- 
ors the  knowledge  to  begin  their  figuring. 

Another  set  of  sheets  with  all  schedules  of  work 
on  them  should  be  prepared  for  the  estimating.  These 
sheets,  with  the  first  set,  are  kept,  first,  to  be  used  to 
start  and  manage  the  job,  if  it  is  secured,  and,  second, 
to  be  used  in  estimating  on  future  jobs.  Upon  the 
second  set  of  sheets  every  detail  of  the  job  is  figured 
out.  Nothing  is  left  for  guessing.  Even  the  calcula- 
tions are  kept  so  that  they  may  be  checked. 

This  kind  of  estimating  does  not  always  mean  the 
low  tenders,  but  it  does  mean  safe  ones.  The  respon- 
sible contractor  cannot  afiford  to  be  always  the  low 
bidder.  Irresponsible  or  inexperienced  men  are  always 
bidding  upon  both  public  and  i)rivate  contracts,  men 
who  bid  without  knowledge  or  depend  upon  skimping 
the  work  to  make  a  profit.  Most  of  them  come  to 
grief,  reaping  only  trouble  instead  of  profit.  Respon- 
sible experienced  contractors  cannot  compete  with 
such . 

Planning  Construction 

A  job  once  secured,  the  real  ])lanning  of  the  work 
commences.  The  modern  way  does  not  necessarily 
mean  a  fast  start,  does  not  mean  that  money  is  saved 
at  first,  nor  even  that  the  construction  cost  may  be 
low.  It  does  mean,  though  that,  when  the  work  is 
well  under  way,  the  costs  will  be  kept  at  the  mini- 
mum, while  the  progress  will  be  the  maximum.  Un- 
der old  methods,  a  job  may  be  started  immediately, 
and  money  carried  from  the  start,  but  the  costs  are 
likely  to  be  excessive  and  are  likely  to  continue  so, 
unless  changes  can  be  made,  based  upon  a  scientific 
study  of  the  job,  and  modern  methods  of  management 
substituted  for  the  old  ideas,  as  was  done  upon  the 
road  job  mentioned  in  the  beginning  of  this  article. 

Preparation  should  always  be  made  for  starting 
jobs,  every  detail  considered,  plant  assembled,  organ- 
ization perfected  and  materials  secured  and  delivered 
at  the  proper  places. 

Some  years  ago  the  writer  was  engaged  upon  build- 
ing timber  bridges  for  railroads  upon  a  large  scale. 
After  executing  several  jobs  it  was  decided  to  use  im- 
proved methods.  Time  was  taken  to  plan  and  lay  out 
the  work,  build  travellers  and  hoists  for  doing  the 
erecting.  The  successful  methods  practised  by  steel 
companies  in  erecting  steel  bridges  were  studied  and 
copied  for  such  details  as  were  applicable  to  timber 
bridges.  The  result  was  that  during  the  first  thirty 
days  on  a  new  job  little  progress  was  made  as  to  erec- 
tion, and  no  money  was  earned  except  for  timber  de- 
livered, but  once  this  stage  of  preparation  was  over 
the  progress  was  so  rapid  that  the  job  was  finished 
in   less  time  than   even   some   smaller   jobs   had   been 


done,  and  the  cost  was  reduced  nearly  twenty-five  per 
cent.  The  comment  upon  this  record  by  the  leading 
railroad  journal  of  the  country  was  that  unusual  work 
had  befen  done.  It  was  the  result  of  careful  planning 
and  almost  perfect  system. 

The  concrete  structure  mentioned  at  the  beginning 
of  this  article,  showed  little  progress  in  actual  con- 
struction during  the  first  ten  days,  so  little  that  nearly 
every  one  said :  "I  told  you  so,  it  can't  be  done,"  but 
the  next  ten  days  showed  a  completed  structure. 

To  start  the  planning  of  a  job  the  papers  used  in 
making  up  the  estimates  are  called  into  play.  These, 
with  the  plans  of  the  structures  to  be  built  are  used 
to  lay  out  the  job  so  that  every  detail  can  be  planned 
in  advance.  On  some  cases  surveys  and  sketches 
must  be  made  of  the  ground  at  points  along  the  job, 
or  of  the  ground  surrounding  the  structure.  From 
such  surveys  the  layout  of  the  plant  will  be  made 
and  also  the  storing  and  handling  of  materials  will  be 
decided  and  marked  upon  plots. 

Careful  consideration  will  have  to  be  given  to  the 
plant  that  will  be  needed.  It  is  not  the  part  of  mo- 
dern business  to  make  a  man  do  any  work  that  a  ma- 
chine can  do  for  the  same  or  less  money.  During  the 
world's  war,  it  was  a  great  shame,  in  carrying  on 
the  vast  amoufit  of  construction  found  necessary  in 
America  to  help  win  the  war,  to  see  the  vast  amount 
of  hard  work  that  was  done,  when  machines  would 
have  been  both  faster  and  cheaper.  Men  were  scarce 
and  wages  high,  yet  they  were  crowded  together  in 
such  numbers  that  one  man  interfered  with  another, 
when,  in  many  cases,  machines  could  have  been  em- 
])loyed  and  the  men  used  in  work  that  machines  could 
not  do. 

The  type  of  plant  and  the  size  and  number  of  ma- 
chines must  be  decided  upon.  It  must  not  be  left  to 
the  men  on  the  ground  to  install  these  machines  as 
they  see  fit,  but  this  must  be  decided  and  instructions 
written  out  where  and  how  to  install  them,  charts 
being  used,  if  necessary,  and  marks  employed  to 
show  the  movement  of  the  machines. 

For  materials  to  be  used,  charts  should  be  pre- 
pared to  show  where  and  how  the  materials  are  to 
be  distributed  and  stored.  It  may  even  be  necessary  to 
illustrate  how  various  kinds  of  materials  are  to  be 
handled  and  piled,  either  by  rough  sketches  or  pho- 
tographs. This  means  that  materials  will  not  have  to 
be  re-handled  and  that  they  will  be  piled  and  stored 
for  the  lowest  costs.  It  was  by  the  crude  methods 
followed  during  the  world's  war  that  thousands  of 
dollars  were  wasted  in  handling  and  storing  materi- 
als. Nearly  all  of  this  work  was  left  to  foremen  and 
laborers,  or  else  to  inexperienced  material  clerks,  some 
of  them  boys  just  out  of  school. 

To  handle  materials  economically,  a  schedule  must 
be  made  of  where  they  are  to  be  used  and  the  amount 
needed  at  each  place.  Without  this  information  the 
distribution  of  material  is  all  guess  work  and  guessing 
must  be  eliminated  from  contracting. 

If  concrete  forms  are  to  be  used,  if  temparary  build- 
ings are  needed,  or  plaforms  or  scaffolds  must  be 
erected,  then  either  standard  or  special  plans  must 
be  prepared,  and  with  each  should  go  a  bill  of  ma- 
terial. It  is  evident  that  if  an  estimator  has  figured 
a  low  cost  upon  concrete  forms,  due  to  some  special 
design  that  he  has  gotten  up,  this  design  with  full 
instruction  should  be  furnished  to  the  erector  of  such 
forms,  otherwise  the  latter  is  likely  to  follow  his  own 
ideas,  which  may  be  much  more  expensive,  both  as 
to  materials  and  labor.     If  furnished  a  set  of  plans, 
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the  erector  knows  just  as  well  how  to  frame  and  erect 
the  forms  wanted  as  he  knows  what  kind  of  a  con- 
crete structure  to  build  from  the  engineer's  plans. 

Thp  question  is  often  asked  as  to  who  is  to  do  the 
planning  of  a  job.  If  it  is  a  small  one  and  the  con- 
tractor handles  his  own  work  then  he  is  the  one  to 
make  up  the  plans.  If  a  manager  or  superintendent 
is  employed,  then  he  assists  the  contractor,  or  he 
makes  up  the  plans  subject  to  the  approval  of  the  con- 
tractor. If  the  contract  is  a  large  one,  upon  which  an 
extensive  organization  is  employed,  then  the  engin- 
eers, superintendents,  or  men,  especially  employed  for 
the  purpose,  make  up  the  plans  subject  to  the  ap- 
proval of  the  manager  and  contractor.  These  things 
must  vary  with  the  size  of  the  organization. 

Time  and  Work  Schedules 

With  the  general  plans  and  layouts  made  with  the 
necessary  instructions  written  out,  the  schedules  of 
work  can  be  gotten  up  and  then  the  time  schedules 
made.  All  of  these  may  have  to  be  revised  later,  but 
this  is  readily  done.  The  general  manager  of  a  con- 
struction job  may  be  likened  to  the  commanding  offi- 
cer of  an  army.  He  plans  his  campaign  and  issues 
instructions,  but  as  the  enemy  changes  position,  or 
as  mistakes  are  made  by  his  officers  and  other  unfor- 
seen  things  happen,  changes  are  made  in  his  plans 
and  new  instructions  issued.  The  fact  that  changes 
must  be  made  does  not  prevent  him  from  making  his 
original  plans  and  issuing  his  instructions  and  orders. 
It  is  the  science  of  warfare,  just  as  it  is  the  science 
of  management. 

From  these  schedules  it  is  possible  to  estimate  the 
number  and  size  of  the  gangs  of  men  that  must  be 
employed.  With  this  done  the  general  plans  are  com- 
pleted and  the  next  step  is  the  deciding  of  the  details 
and  the  actual  handling  of  the  men  and  machines. 
The  organization  must  now  be  taken  into  considera- 
tion. 

Instructions  to  Workmen 

General  rules  and  regulations  can  be  the  same  on 
every  job.  Thus  it  is  possible  to  get  these  up  and 
have  them  made  into  book-form.  They  can  be  illus- 
trated if  this  is  found  desirable.  Forms  for  various 
kinds  of  reports  can  be  shown  properly  filled  out. 
and  all  of  those  things  that  are  not  special  for  a  par- 
ticular job  can  be  covered.  Such  books  can  be  issued 
to  foremen  and  mechanics  that  need  them  for  their 
guidance. 

For  each  job  there  must  be  special  instructions  and 
working  diagrams  gotten  up.  These  are  issued  to  the 
different  mechanics.  If  stone  is  to  be  cut,  a  card  show- 
ing the  dimensions  of  the  stone  and  its  different  faces, 
sketched  upon  it,  is  issued.  Instructions  are  given  on 
the  card  as  to  the  finishing  and  any  other  details  that 
cannot  be  shown  on  the  sketches.  Space  can  also  be 
provided  for  the  number  of  stones  to  be  cut  and  dress- 
ed in  this  manner.  Also  space  to  show  the  number  of 
men  engaged  in  doing  this  work  and  the  time  con- 
sumed. Thus  these  cards  are  used  not  only  for  in- 
struction, but  also  for  cost  keeping. 

Similar  cards  with  slight  variations  as  to  the  spaces 
and  instructions  are  also  used  in  erecting  buildings. 
All  the  framing  of  timbers  can  be  handled  in  the  same 
manner,  as  likewise  forms  for  concrete  structures. 
The  fact  is  that  these  cards  or  sheets  are  adapted 
for  all  kinds  of  special  instructions.  Most  mechanics 
can  read  and  understand  reading  drawings,  so  that 
instructions  can  be  issued  to  them  in  this  manner,  but 
this  is  not  the  case  with  common  laborers.  The  most 


intelligent  can  be  handled  in  this  manner,  but  many 
of  them  must  be  instructed  by  word  of  mouth.  This 
can  be  done  by  issuing  the  instructions  to  the  fore- 
men, or  to  those  laborers  who  can  read  and  have  them 
to  instruct  the  others,  verbally. 

It  is  with  these  instructions  that  the  know^ledge 
gleaned  from  the  entire  organization  can  be  used. 
Mechanics  and  workmen  know  how  to  cheapen  many 
details  and  handle  them  to  save  time.  This  informa- 
tion will  be  given  when  instructions  are  issued  so  that 
they  can  be  revised. 

Routing  Work 

In  connection  with  instructions  regarding  con- 
struction, the  sequence  of  the  operation  and  the  rout- 
ing of  work  must  be  considered.  This  subject  must 
be  treated  from  a  broad  view-point.  The  success  of 
the  entire  job  may  depend  upon  this  feature.  In  build- 
ing construction  the  rapidity  and  cheapness  of  con- 
struction will  depend  upon  how  well  this  part  of  the 
planning  is  handled. 

However,  in  some  classes  of  work  the  sequence  is 
self  evident,  as  in  road  construction,  when  the  exam- 
ination is  first,  the  base  of  the  road,  second,  and  the 
top  or  finish,  third.  With  all  of  these  things  attended 
to,  the  job  is  ready  to  be  started. 
Starting  a  Job 
Too  many  jobs  are  started  before  things  are  made 
ready  or  plant  installed  or  material  received.  Only 
recently  the  writer  had  experience  in  starting  a  job 
too  soon.  Paving  work  was  to  be  done  for  a  munici- 
pality, and  the  contractor  commenced  before  a  public 
works  inspector  was  sent  to  the  job.  Thus  only  work 
that  he  did  not  have  to  pass  upon  could  be  done  un- 
til he  arrived.  This  interfered  with  the  proper  se- 
quence of  the  work,  causing  too  many  pavements  to 
be  ripped  up  before  new  ones  could  be  laid.  Then 
the  materials  were  not  arranged  for  promptly,  causing 
further  delay.  This  caused  the  entire  job  to  be  so 
confused  that  for  some  weeks  the  expenses  exceeded 
the  earnings.  l<"urthermore  the  job  had  to  be  stopped 
several  times,  thus  losing  the  best  men  and  breaking 
uj)  the  organization.  It  was  not  until  the  job  was  pro- 
l)erly  systematized  and  planned  that  it  began  to  go 
smoothly,  and  a  profit  was  earned. 

Even  with  the  most  careful  planning  there  are  al- 
waj's  delays  and  mistakes  made,  but  with  scientific 
management  the  job  starts  off  with  less  of  these,  and 
once  started  it  moves  along  smoothly. 

Each  man  quickly  learns  what  is  expected  of  him. 
and  machine  operators  know  what  outputs  must  be 
obtained.  The  daily  reports  keep  the  contractor  ad- 
vised of  what  work  is  done  each  day  and  its  cost.  If 
the  various  men  employed  have  an  interest  in  their 
work,  the  job  will  go  along  with  limited  suspension, 
but  it  is  never  well  to  count  too  much  on  this.  Eternal 
vigilance  is  the  jirice  of  .success,  yet  one  man  can 
oversee  more  work  when  things  work  smoothlj'  than 
when  tie-ups  occur  and  mistakes  are  made,  and  the 
manager  must  stay  for  hours  on  one  part  of  the  job. 

Men  can  be  given  an  interest  in  the  work  by  pay- 
ing fair  wages  and  seeing  that  the  time  made  is  record- 
ed properly  and  their  pay  is  correct.  Dissatisfied 
men  on  pay  day  mean  poor  work  between  pay  days 
and  the  losing  of  many  good  men  from  the  organiza- 
tion. 

After  a  fair  wage  is  set  a  further  incentive  can  be 
given  the  men  by  setting  tasks,  paying  bonuses,  and 
even  making  contracts  with  the  men  to  perform  cer- 
tain labor.    Thus  workmen  are  taught  to  think  and 
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also  to  put  forth  their  best  efforts.  By  these  methods 
the  cost  of  suspension  is  cut  down,  and  nearly  all 
overhead  charges  are  reduced.  This  method  of  handl- 
ing- men  must  be  started  with  great  care,  for  a  basis 
must  first  be  obtained  that  is  fair  to  both  the  con- 
tractor and  the  men,  and  the  method  adopted  must 
be  continued  until  the  end  of  the  job.  To  make  many 
changes  in  the  basis  of  pay  is  to  cause  the  men  to  be 
suspicious  and  distrustful  of  their  employer,  with  the 
result  that  they  will  object  to  any  method  of  pay- 
ment except  straight  wages. 

Applying  Modern  Management 

It  is  much  easier  to  write  of  the  methods  and  ap- 
plication of  modern  management  than  it  is  to  put  them 
into  effect.  The  contractor  himself  is  frequently  skep- 
tical. He  may  be  very  enthusiastic  at  first,  but  when 
some  objections  are  made  he  becomes  uncertain  as  1o 
the  benefits  of  new  methods  and  ideas,  so  that  he  is 
soon  back  in  the  old  rut. 

Superintendents  believe  that  they  are  being  robbed 
of  their  prerogative  and  that  they  may  lose  their  stand- 
ing with  their  employers,  so  that  they  put  obstacles 
in  the  way  of  carrying  out  instructions,  and  they  both 
object  to  and  ridicule  the  new  ideas.  Foremen  are  apt 
to  act  in  the  same  manner  and  they  may  have  justifi- 
cation for  this,  for  they  are  the  ones  to  suffer,  for  in 
some  cases  the  number  of  foremen  employed  can  be 
considerably  reduced.  They,  though,  are  the  only  ones 
to  suffer. 

Workmen,  especially  union  men,  are  likely  to  ob- 
ject to  some  ideas  of  modern  management,  but  inas- 
much as  they  are  benefitted,  if  the  men  are  handled 


with  care  until  they  obtain  some  of  this  benefit,  they 
can  be  quickly  won  over. 

However,  there  is  nothing  that  is  not  practical, 
for  every  detail  is  formed  upon  both  practice  and 
theory.  The  results,  in  many  cases,  show  it.  For  more 
than  two  decades  the  principles  of  modern  manage- 
ment have  been  applied  successfully  to  manufactur- 
ing and  for  over  half  of  this  period  of  time  construc- 
tion jobs  have  been  handled"  in  this  manner.  At  first 
only  a  few  jobs,  but  the  number  has  gradually  in- 
creased. 

Books  are  a  great  help  in  this,  and  much  can  be 
done  to  introduce  and  apply  the  principles  by  a  con- 
tractor and  his  managers  to  an  organization.  Effici- 
ency experts  or  construction  economists  can  be  em- 
ployed and  made  a  part  of  the  organization  with  sat- 
isfactory results,  but  the  greatest  benefit  is  derived 
by  employing  economists  as  consultants — men  of  ex- 
perience who,  instead  of  entering  the  organization, 
work  from  an  outside  viewpoint,  and  do  not  come  un- 
der the  general  manager.  He  co-operates  and  advises, 
rather  than  dictates.  He  must  make  good,  for  he  must 
save  more  money,  much  more,  than  he  charges  for 
his  services,  else  his  employment  will  cease.  He  is 
the  one  whose  sole  business  is  to  discover  the  leaks 
and  eliminate  them,  instead  of  handling  and  managing 
•the  job. 

The  question  "when  shall  I  apply  modern  manage- 
ment" is  quickly  answered.  The  time  is  now.  If 
work  is  slack,  the  application  is  easier,  while  if  a  num- 
ber of  jobs  are  under  way,  the  saving  will  be  greater. 
If  a  job  is  well  on  to  completion,  the  organization  can 
learn  much  so  as  to  apply  it  to  a  new  job  from  the 
start.   Higher  efficiency  is  the  watchword  of  the  age. 


Trench  Digging  Accelerated  by  "Task  Work" 

Application  of  Piece  Work  Principle  to  Digging  of  Communica- 
tion   Trenches    in    War    Zone  Results  in  Speedy  Completion 


By  Major  J.  Morrow  Oxiey' 


AN    application    of   the  piece-work  principle    to 
trench  digging  was  tried  out  in   France,  and 
proved  very  successful  both  in  increasing  the 
amount  dug  per  man  per  night  and  in  shorten- 
ing the   working  hours.    A   short   description   of   one 
case  will  serve  to  illustrate  the  principle,  although  of 
course,  there  is  nothing  particularly  new  in  the  idea. 

A  main  communication  trench  about  one  mile  in 
length  was  to  be  dug,  and  as  the  work  had  to  be  done 
at  night,  being  under  enemy  observation,  it  was  esti- 
mated that  each  man  would  dig  seventy  cubic  feet 
in  each  night's  work.  On  this  basis  it  would  have 
required  a  party  of  two  hundred  men  working  fourteen 
nights  to  complete  the  job.  There  was  a  long  tramp 
for  the  men  to  and  from  the  job,  and  five  to  six  hours 
digging  was  considered  a  good  night's  work. 

Task  Completed  in  Three  Hours  Instead  of  Six. 

Instead  of  setting  the  men  at  the  job  to  work  for 
six  hours  a  night,  it  was  decided  to  handle  it  by 
"task  work."  The  working  party  was  organized  in 
sections  of  eight  to  twelve  men,  each  in  charge  of  a 
non-commissioned  officer.  Each  section  was  given  a 
"task"  for  the  night's  work  of  a  length  of  trench  based 

'Industrial    engineer,    Toronto. 


on  a  quantity  of  one  hundred  and  twenty-five  cubic 
feet  to  be  dug  per  man.  The  task  was  apportioned  to  in- 
clude the  section  leader  as  a  digger,  but  in  practice 
he  did  not  remain  at  one  spot  but  moved  about  his  sec- 
tion giving  a  hand  wherever  it  would  do  the  most 
good.  The  section,  on  the  completion  of  its  task  and 
its  acceptance  by  the  officer  in  charge  was  free  to 
march  back  to  billets. 

With  this  arrangement  the  men  dug  into  their  job 
with  a  will  and  frequently  the  night's  task  was  com- 
pleted by  most  of  the  sections  in  three  hours  instead 
of  six.  The  net  result  was  that  the  trench  was  dug  in 
ten  nights  intsead  of  fourteen,  the  working  party  was 
reduced  from  two  hundred  to  one  hundred  and  sixty, 
giving  twenty  per  cent,  of  the  men  a  rest  each  night ; 
the  men  and  the  officers  discovered  what  a  capable 
team  of  moles  they  were,  and  casualties  were  lessened 
owing  to  the  shorter  working  hours. 

One  other  point  that  served  to  increase  the  interest 
and  efficiency  of  all  concerned  was  that  each  day  the 
officer  in  charge  gave  a  short  chalk-talk  to  the  sec- 
tion leaders,  explaining  the  result  aimed  at,  and  details 
of  the  methods  of  work  to  be  applied. 

Similar  ideas  might  prove  well  worth  adapting  to 
and  trying  out  on  civilian  jobs. 
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Chippawa  Power   Development  in  all  Phases 
is  a  Higher  Efficiency  Enterprise 

Canada's  Largest  Piece  of  Construction  Being  Carried  Through  by  a  Uni- 
fied  Organization,    Working   With    Equipment  of  Record  Breaking  Order 


THE  development  of  industry  is  quite  largely  a 
matter  of  dependable  and  cheap  power.  Coal, 
except  in  the  immediate  vicinity  of  the  mine, 
does  not  produce  cheap  power.  Further,  its 
supply  is  limited  and  uncertain  and  constantly  increas- 
ing in  price,  due  to  increased  cost  in  labor  and  trans- 
portation over  which,  except  in  a  very  general  way, 
we  have  no  control. 

We  fall  back  then,  necessarily,  on  our  water  power, 
of  which  fortunately  we  have  a  large  supply.  Water 
power  is  never-failing,  inexhaustible  over  any  term  of 
years,  subject  in  only  a  minor  way  to  increased  costs 
of  other  commodities  and,  finally,  ideally  capable  of 
application  to  manufacturing  and  construction  indus- 
tries of  every  kind. 

It  follows,  then,  that  if  Canada  is  to  become  a  na- 
tion of  efficient  workers,  in  any  or  all  lines  of  industrial 
life,  our  water  powers  must  be  utilized  to  their  fullest 
extent. 

That  is  the  rea.son  a  description  of  the  great  Chip- 
pewa j)ower  development  of  the  Hydro-electric  Power 
Commission  of  Ontario  finds  its  proper  place  in  this 
"Higher  Efficiency"  number  of  the  "Contract  Record." 
To  begin  with,  this  big  development  was  undertaken 
so  that  two  (and  more)  horsepower  may  be  developed 
out  of  the  same  water  which  up  to  the  present  time  has 
developed  only  one  horsepower — that  is  higher  efficien- 
cy at  its  best.  Further,  it  is  being  put  through  at  a 
time  when  many  people  entertain  anticipations  of  a 
coal  shortage  and  at  the  moment  when  young  Canada 
(industrial)  is  upon  the  very  threshold  of  an  era  of 
wonderful  development.  A  third  reason  why  a  des- 
cription of  this  work  finds  a  place  in  our  efficiency 
issue  is  found  in  the  fact  that  this  whole  gigantic  en- 
terprise is  bting  carried  through  as  a  unit,  the  same 
engineers  and  officers  controlling  the  whole  work,  all 
plans  being  laid  with  a  view  to  dovetailing  in  the 
various  sections  of  the  work — a  condition  that  would 
be  impossible  if  work  on  the  different  sections  were 
being  carried  forward  by  different  contractors.  In  a 
word,  the  work  is  one  big  organized  utiit,  allowing  of 
no  duplications.    This  again  spells  greatest  efficiency. 

Thirteen-Mile  Canal 

The  route  of  the  big  canal  which  will  carry  the 
water  to  the  turbines  at  Queenston  is  shown  in  the 
map  herewith.  This  route  is  about  12^  miles  long, 
with  the  intake  on  the  Niagara  River  at  Hog  Island, 
Chippawa,  about  two  miles  above  Niagara  Falls.  The 
tailrace  is  on  the  Niagara  River  about  one  mile  above 
Queenston.  The  intake  will  be  in  what  is  known  as 
the  Grass  Island  Pool  of  the  Niagara  River.  The  mean 
monthly  elevation  of  this  pool  varies  about  one  foot. 

The  normal  mean  elevation  of  Lake  Erie  is  573  feet ; 
of  Grass  Island  Pool,  563;  of  the  proposed  ix)wer 
house  site,  247;  and  of  Lake  Ontario,  245.  Probably 
no  river  has  a  more  uniform  regimen  than  the  Niag- 
ara.   The  minimum  flow  is  about  half  the  maximum. 


and  over  a  period  of  fifty  years  the  maximum  differ- 
ence in  mean  monthly  levels  under  normal  conditions, 
either  at  Queenston  or  Chippawa,  amounts  to  only 
about  six  feet. 

The  best  intake  and  power  house  locations  were 
first  determined  upon,  with  a  view  to  the  maximum 
utilization  of  the  available  head,  and  contours  and 
borings  were  then  studied  to  decide  by  what  route  a 
canal  could  connect  those  two  points  to  the  best  hy- 
draulic and  economic  advantage.  The  intake  was  lo- 
cated at  Hog  Island  ])artly  on  account  of  that  point 
being  just  above  the  critical  section  at  which  the 
water  begins  to  speed  up  for  its  ])assage  over  the 
Falls.  Location  further  up  the  river  would  have 
meant  a  larger  canal  and  further  downstream  would 
have  necessitated  a  loss  of  head.  Another  reason 
ccjually  important  for  locating  the  intake  at  Chip- 
pawa was  the  use  which  could  be  made  of  the  natur- 
al channel  of  the  Welland  River— often  called  Chip- 
pawa Creek — which  comprises  about  4j4  milesi  of 
the  route  of  the  Canal,  leaving  only  al>out  8^4  miles  to 
be  excavated,  although  the  Welland  River  will  have 
to  be  somewhat  deepened.  The  flow  of  the  Welland 
River,  which  is  a  sluggish  stream  with  a  very  flat 
gradient,  will  be  reversed  for  this  4%  miles. 

S%  Miles  of  Excavation 

This  8^  miles  of  excavated  section  compared  with 
19J/2  miles  for  the  old  Jordan-Erie  scheme,  and  the 
net  head  is  305  feet,  compared  with  a  possible  299 
feet  for  the  Jordan-Erie  project,  (see  map) 

The  gradients  adopted  for  the  canal  average  about 
one  foot  per  mile,  or  a  total  of  about  eight  feet  in  the 
Syi  miles  of  excavated  canal.  The  loss  of  head  in  the 
penstocks,  due  to  friction,  may  amount  to  upwards 
of  two  and  a  half  feet,  and  the  loss  in  the  Welland 
River  from  Hog  Island  to  Montrose,  where  the  ex- 
cavated canal  begins,  will  be  about  6  inches,  under 
maximum  load,  so  that  the  total  loss  of  head  will 
be  about  11  feet,  making  the  net  effective  head  about 
three  hundred  and  five  feet  under  normal  conditions. 

Thus,  of  the  327  feet  normal  difference  in  level  be- 
tween the  two  lakes,  only  22  feet  head  will  be  lost — 
10  feet  between  Lake  Erie  and  Hog  Island,  11  feet 
between  the  intake  and  the  tailrace.  and  two  feqt  be- 
tween the  point  of  discharge  of  the  tail  water  and 
Lake  Ontario. 

The  power  house  will  be  located  in  the  bottom  of 
the  gorge,  about  three-quarters  of  a  mile  above  the 
Lewiston  Bridge,  just  below  where  the  last  rough 
water  disappears.  The  cliffs  are  nearly  vertical  at 
this  point,  and  as  the  gatehouse  will  be  on  the  cliff  im- 
mediately above  the  power  house,  the  penstocks  will 
be  nearly  vertical  and  only  about  450  feet  long,  thus 
reducing  cost  and  head  loss  to  a  minimum. 

With  this  scheme  of  development  about  30  h.p.  will 
be  obtained  from  each  seoond-foot  of  water  used, 
compared  with  about  14  h.p.  per  second-foot  obtain- 
ed  by  the   existing  plants   at   Niagara   P'alls.     With 
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Map   showing   the   general   route   of   the   Queenston   development   canal,   four    and    a    quarter    miles    up    Welland    River,    eight    and    a    half    miles 
rock   and   earth   cut.      Compare   Erie-Jordan    route   with   nineteen   and  a   half   miles   cut 
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36,000,    the    whole    treaty    allotment    of    second    feet 
available,  over  1,000,000  h.p.  can  be  developed. 

All  of  the  excavated  section  of  the  canal  will  be 
in  solid  rock,  with  the  exception  of  lj4  miles  of  earth 
section  running-  north  from  the  Welland  River  and 
half  a  mile  of  earth  section  across  the  whirpool 
ravine.  These  sections  will  be  trajjezoidal  in  shape, 
lined  with  rip-rap.  The  section  at  the  whirpool  will 
also  be  faced  with  concrete. 

Rock  Section  ' 

The  rock  section  is  48  feet  wide  at  the  bottom, 
with  perpendicular  sides,  the  average  wetted  section 
being  35  feet  deep  and  lined  with  concrete.  The 
velocity  in  the  rock  section  will  be  about  6  feet  per 
second  when  the  plant  is  under  maximum  load.  The 
earth  overburden  above  the  rock  surface  will  be 
generally  sloped  1>^  to  1,  but  a  flatter  slope  is  pro- 
vided for  where  local  conditions  require  it. 

The  Commission  has  purchased  a  tract  of  land  as 
a  right-of-way  which  will  be  sufficient  for  all  present 
and  future  needs.  This  right-of-way  includes  about 
200  acres  near  St.  David's  which  will  be  used  as  a 
dump  for  the  disposal  of  excavated  earth  and  rock. 

At  a  point  2,400  feet  distant  from  the 
gatehouse,  the  canal  begins  to  widen  into  the 
forebay,  the  forebay  gradually  increasing  in  width 
to  four  hundred  feet,  which  will  be  the  approximate 
overall  length  of  the  gate  house.  The  initial  develop- 
ment provides  for  four  steel  penstocks  each  about  14 
feet  in  diameter,  450  feet  long;  and  one  exciter  pen- 
stock, about  5  feet  diameter. 

Provision  is  being  made  for  the  installation  of 
four  main  generating  units  each  of  50,000  h.p.  capac- 
ity. Both  the  gate  house  and  the  power  house  are 
so  designed  that  they  may  be  extended  whenever 
conditions  warrant. 

The  surveys  for  the  work  were  begun  in  1914  and 
continued  for  nearly  two  years.  During  the  year 
1917  the  construction  ])lant  was  brought  onto  the 
job  and  assembled,  and  during  the  first  part  of  1918 
the  camps  were  com])leted. 

The  Three  Largest  Shovels  Ever  Built 

The  main  eciuipmcnt  for  the  earth  and  rock  exca- 
vation consists  of  the  three  largest  electrically  driven 
shovels  ever  built.  They  are  of  the  revolving  type, 
built  by  the  Bucyrus  Comi^any,  and  are  fitted  with  an 
8-cubic-yard  bucket  for  excavation  in  earth,  and  a  5- 
cubic-yard  for  nick  work.  The  boom  on  these  shov- 
els is  about  90  feet  long,  and  the  dipper  .stick  58  feet, 
blither  shovel  can  load  dump-cars  which  stand  on  a 
track  the  level  of  which  is  62  feet  above  the  level  of 
tracks  on  which  the  shovel  stands.  The  shovel  rests 
on  two  tracks  (four  rails)  30  feet  centre  to  centre 
and  is  mounted  on  16  wheels.  The  nominal  horse- 
power of  each  of  the  two  shovels  is  715  h.p.,  upon  a 
half-hour  intermittent  rating.  Each  shovel  weighs 
pver  300  tons,  contains  75  tons  of  ballast,  and  has  a 
capacity  of  3,000  to  5,000  cubic  yards  per  10  hour  day 
when  handling  earth. 

There  are  also  five  other  electrically-driven  shov- 
els at  work,  having  dipper  capacities  ranging  from  % 
cubic  yards  to  iyi  cubic  yards. 

On  the  Welland  River  section  of  the  canal,  a  Lidg- 
erwood  cable  excavator  is  at  work,  fitted  with  a  3- 
cubic-yard  Anderson-Evans  clam.  The  cableway  has 
an  80-foot  head  tower  and  60-foot  tail  tower,  and  a 


span  of  800  feet.  The  excavated  material  is  being 
disposed  of  along  the  north  bank  of  the  river.  The 
width  of  the/  Welland  River  at  the  water  line  averag- 
es about  300  feet. 

The  Commission  has  purchased  one  hundred  and 
fifty  20-yard  Western  airdump  cars,  each  of  80,000 
pounds  capacity ;  also  seven  40-ton  steam  locomotives 
and  twelve  50-ton  electric  locomotives.  The  steam 
locomotives  are  switchers  purchased  from  the  Penn- 
sylvania Railroad.  The  electric  locomotives  were 
built  by  the  National  Steel  Car  Company,  Limited,  of 
Hamilton,  Ontario,  six  of  them  being  constructed 
with  General  Electric  equipment  and  six  with  West- 
inghouse  equipment.  Two  pile-drivers  are  at  work  on 
the  river  section.  There  are  three  40-ton  and  two  15- 
ton  Bay  City  locomotive  cranes  for  general  utility 
work. 

15,000,000  Cubic  Yards  of  Excavation 

It  is  estimated  that  9,000,000  cubic  yards  of  earth 
and  4,000,000  cubic  yards  of  rock  must  be  removed 
from  the  excavated  section  ;  and  from  the  river  sec- 
tion, 2,000,000  cubic  yards  of  material,  mostly  earth. 

At   the  present   time   the   material   which   is  being 


Centering  for  one  of  the  concrete  bridges  over  the  Chippawa  power  canal 

excavated  from  the  Whirlpool  sections  is  being  used 
to  fill  the  old  Whirlpool  gulley,  but  the  main  dump, 
as  already  noted,  will  be  at  St.  David's.  A  double- 
track  railway  line  runs  the  full  length  of  the  canal 
from  Montrose  to  the  forebay,  and  a  2]/^  mile  span 
connects  the  main  line  with  the  St.  David's  dump. 

There  will  be  various  other  branches  of  the  rail- 
way constructed  from  time  to  time  as  needed.  A  rail- 
way will  probably  be  built  from  the  power  house  to 
connect  with  the  Michigan  Central  at  Queenston  to 
bring  in  the  machinery  and  to  take  out  the  materials 
excavated  from  the  power  house  substructure. 

The  railroad  lines  are  all  electrified,  the  trolley 
wires  being  offset  on  one  side  of  the  track,  and  car- 
ried in  clamps  devised  by  the  Commission's  line  con- 
struction department.  These  clamps  and  the  hangers 
which  suspend  them  from  the  poles  are  all  made  up 
of  standard  material,  and  are  so  arranged  that  the 
temporary  use  of  the  material  does  not  injure  it. 

Framed  timber  trestles  are  set  alongside  the  dump 
and  other  temporary  tracks  to  carry  the  trolley  wire. 
These  trestles  are  mounted  on  wheels  or  skids  and  can 
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One  of  the   electric   locomotives.       Note   the   double   trolley   arrangement,   two   poles  on   each   side 

be  removed  readily  by  a  locomotive  crane  when  it  is 
necessary  to  shift  the  track. 

In  the  Whirlpool  yards  is  located  a  large  repair 
shop  containing  drills,  shapers,  planers,  lathes,  forges, 
steam-hammers  and  wood-working  machines.  The 
Commission  has  built  about  eighty  buildings,  includ- 
ing bunk  houses,  freight  houses,  offices,  machine 
shop,  storehouses,  substation,  etc.;  also  a  number  of 
buildings  are  used  which  were  on  various  parcels  of 
purchased  property. 

Gunite  Buildings 

Most  of  the  buildings  are  of  frame  construction, 
but  are  being  "gunited"  on  the  outside  over  tar  paper 
and  wii'e  mesh,  using  1  to  3  mix  of  cement  and  sand. 
Sharp  concrete  sand  is  being  used  and  the  "gunite" 
applied  with  cement-guns.  The  substation,  machine 
shop  and  all  of  the  more  important  buildings  have 
already  been  fireproofed  in  this  manner,  and  it  is  the 
intention  to  "gunite"  most  of  the  other  buildings. 
The  bunkhouses  arc  comfortably  arranged  on  the 
cottage  plan. 

The  crushing  plant  is  located  on  the  forebay.  It 
is  equipped  with  three  secondary  crushers  of  the 
gyratory  type  and  one  84  in.  x  60  in.  Taylor  jaw 
crusher  which  will  have  a  minimum  capacity  of  2,000 
cubic  yards  of  crushed  stone  per  day. 

The  rock  excavation  at  the  forebay  is  loaded  into 
skips  which  are  picked  up  by  a  locomotive  crane  and 
which  dump  into  a  bin.  A  belt  conveyor  carries  the 
stone  from  the  bin  to  the  crushers  and  from  thence 
by  another  conveyor  to  the  cars. 

•  There  are  four  railway  bridges  to  be  constructed 
over  the  canal,  one  for  the  Niagara,  St.  Catharines  and 
Toronto  Railway  (electric),  one  for  the  Wabash  Rail- 
road, one  for  the  Michigan  Central  Railroad,  and  one 
for  the  Grand  Trunk  and  Michigan  Central  Railroads. 


These  will  be  reinforced  concrete  arch  bridges.  There 
will  also  have  to  be  constructed  a  number  of  highways 
and  foot  bridges  to  carry  the  various  roads  across 
the  canal.  In  the  concrete  work  to  <late,  both  Canada 
and  St.  Mary's  cement  have  been  used. 

.Several  hydraulic  models  are  being  prepared  at 
Dufferin  Islands,  near  the  Ontario  Power  Company's 
intake  in  the  Niagara  River.  These  models  are  based 
(Ml  designs  prepared  by  the  Commission  and  are  for 
the  jjurpose  of  studying  the  design  of  the  intake  at 
Hog  Island.  The  design  of  the  intake  works  will  be 
based  upon  the  results  of  these  studies. 


Construction    Cheapened    and    Waste    Pre- 
vented by  Standardizing  Housing  Plans 

By  Norris  E.  Gibb* 

NEARLY  every  municipality  on  this  continent 
is  claiming  a  shortage  of  workmen's  houses. 
This  branch  of  the  bt,iilding  industry   is  one 
that  requires  the  best   possible  results  with 
the  least  expense,  and  in  order  to  attain  this  object 
there  is  room  for  improvements  on  the  before-war  con- 
ditions. 

If  the  houses  for  the  working  men  were  confined 
to,  say,  five  styles,  and  those  styles  were  standardized 
in  regards  to  specifications,  it  would  assist  the  con- 
tractor to  speed  up  construction  and  also  the  supply 
man  to  assemble  doors  and  frames,  window  frames 
and  sash  during  any  time  that  the  factory  was  not 
crowded  Kvith  orders.  If  the  different  contractors 
would  use  cost  sheets  of  their  labor,  waste,  and  over- 
head expenses,  in  other  words,  organize  a  campaign 
of  education  as  regards  equipment,  transportation,  cost 
of  work,  etc.,  that  would  prevent  waste  and  must 
surely  cheapen  construction. 

'Contractor,  Samia,  Oot. 
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Cutting    Down    the   Cost   of    Engineering   in 
Building  Design  and  Construction 

Employ  the  Best  of  Engineers,  Recognize  the  Fallacy  of  Free  Engineering 
and  Free  Designs,  Use  Simple  Methods  and  Work  Out  Details  From  the  Start 

By  E.  H.  Darling,  M.  E.,  M.  E.  I.  C*  — 


IN  the  broad  sense  in  which  the  term  "engineering" 
is  used  to-day  there  is  hardly  an  item  which  en- 
ters into  construction  which  does  not  have,  at  some 
stage  or  other,  engineering  thought  expended  up- 
on it.  The  contractor,  however,  is  not  directly  inter- 
ested in  the  process  by  which  his  materials  reach  him, 
so  this  discussion  will  be  limited  to  that  field  of  en- 
gineering which  has  to  do  with  the  assembling  of  ma- 
terials, first  on  paper  as  a  design  and  second  in  the 
actual  structure. 

The  first  stage  is  not  the  only  one  that  requires 
engineering  skill.  On  every  job  there  are  always  prob- 
lems of  an  engineering  nature  to  be  solved,  while  a 
mind  most  ingenious  in  devising  cost-saving  methods 
will  have  its  powers  greatly  increased  by  engineering 
assistance  or,  better  still,  by  engineering  training. 

Contractor  Without  Engineering  Assistance  Takes  a 

Chance 

It  is  next  to  impossible  for  the  contractor  to-day 
to  undertake  work  of  any  magnitude  without  engineer- 
ing assistance.  The  fact  that  all  large  contracting 
firms  have  a  staflf  of  highly  trained  engineers  is  the 
best  proof  of  this  statement,  if  it  needed  any  proof.  In 
bidding  on  work  of  an  engineering  nature,  a  contract- 
or without  engineering  knowledge  or  assistance  is  al- 
ways taking  a  big  chance.  Only  an  engineer  can  ap- 
preciate an  engineer's  drawing  and  avoid  pitfalls  in 
t.iking  ofT  quantities.  Resides,  there  are  many  sav- 
imrs  to  be  cfTccted  in  construction.  Some  designs 
from  architects  offices  are  got  out  by  draftsmen  with 
limited  engineering  experience  and  the  contractor's  en- 
gineer may,  at  times,  be  able  to  cut  the  cost  of  details 
without  detriment  to  the  finished  building. 

Best  Engineer  is  Cheapest  in  the  End 

The  duty  of  engineering,  however,  is  not  always 
to  save  money  and  a  contractor  will  often  have  appar- 
ent cause  to  complain  that  his  engineer  is  "too  caut- 
ious" or  "too  conservative,"  forgetting  that  engineer- 
ing responsibility  pulls  two  way.s — first  in  the  elimina- 
tion of  unnecessary  waste  and,  second,  in  the  preven- 
tion of  accidents  and  inefficient  construction.  The 
most  extravagant  designer,  however,  is  (all  else  being 
equal),  the  man  with  the  least  experience.  Experience 
gives  confidence,  (the  confidence  of  knowledge,  not 
of  ignorance),  and  permits  closer  figuring  while  the 
inexperienced  man  must  always  be  sure  he  is  on  the 
safe  side.  The  best  engineer  is,  therefore,  the  cheaper, 
and  this  is  the  first  step  toward  reducing  the  cost  of 
engineering. 

An  engineering  stafif  naturally  enlarges  the  field  of 
business  for  a  contractor  but,  in  addition  to  construc- 
tion work,  some  firms  also  undertake  the  designing  of 
buildings,  or  other  structures  and  this  system  is  often 
quite  satisfactory,  particularly  if  the  contractor  special- 
izes on  some  one  or  more  class  of  work.  However,  it 
depends,  as  do  all  other  undertakings,  on  the  calibre 

*Consulting    engineer,    Hamilton,    Ont. 


of  the  men  behind  it.  It  requires  a  well  balanced  en- 
gineering stafif  or  else  a  man  of  exceedingly  broad  ex- 
perience to  be  able  to  design  successfully  in  many  dif- 
ferent branches  of  engineering  and  in  addition  com- 
bine the  various  works  into  an  architectural  or  indus- 
trial whole. 

"Free  Engineering"  Proves  Expensive 

Furthermore  the  mental  attitude  of  the  contract- 
or's engineer  toward  the  work  cannot  possibly  be  the 
same  as  if  he  were  directly  employed  by  and  respon- 
sible to  the  owner,  nor  has  he  the  same  free  hand  to  act 
according  to  his  best  judgment  for  in  all  business  or- 
ganizations engineering  efficiency  is  too  often  subord- 
inated. But  when  this  same  practice  is  adopted  by 
manufacturing  contractors  and  supply  firms  who  hold 
out  the  line  of  "free  engineering"  simply  for  the  ]nir- 
pose  of  eliminating  competition  and  to  sell  their  pro- 
ducts at  fancy  prices,  then  there  is  danger  of  it  becom- 
ing an  open  channel  for  wasting  money,  rather  than  a 
leak,  for  of  all  engineering,  "free  engineering"  is  likely 
to  prove  the  most  expensive, 

Suppose,  by  way  of  illustration,  that  a  consulting 
engineer,  or  an  architect,  is  entrusted  with  a  piece  of 
work  which  is  beyond  his  ability  and  that  of  his  staff 
to  design.  It  may  be  structural  steel,  reinforced  con- 
crete, electric  wiring,  a  heating  or  sanitary  system  or 
some  other  highly  specialized  trade.  He  has  a  choice 
of  at  least  three  methods  of  handling  it. 

(1)  He  may  require  bidders  to  submit  their  own 
designs. 

(2)  He  may  take  advantage  of  the  kind  ofifer  of  a 
contractor  to  make  him  a  design  for  nothing. 

(3)  He  may  employ  an  independent  expert  to  de- 
sign the  work. 

Wasteful  Methods  of  Obtaining  Designs 

The  objectionable  features  of  the  first  two  methods 
scarcely  need  pointing  out.  While  there  are  excep- 
tional pieces  of  manufactured  work  for  which  the  first 
method  of  calling  for  tenders  is  the  only  fair  one,  yet 
for  all  work  met  with  in  general  contracting,  such  as 
the  trades  mentioned  above,  it  is  always  unfair  to  the 
contractor.  In  the  first  place  any  one  who  falls  back 
on  this  method  is  never  competent  to  draw  up  definite 
enough  specifications  to  insure  uniform  bids  and  there 
is  nothing  to  prevent  a  dishonest  bidder  from  skinning 
his  design.  It  is  not  unusual  to  see  very  inferior  work 
accepted  under  most  rigid  specifications — the  specifi- 
cations having  been  picked  up  somewhere  and  used 
without  an  understanding  of  its  fine  points.  In  the 
second  place  it  is  quite  unfair  to  ask  a  bidder  to  go  to 
a  great  expense  in  preparing  a  design  on  the  chance  of 
securing  the  contract.  The  cost  of  tendering  at  best 
is  a  heavv  one  for  the  contractor  to  carry.  He  must 
either  write  it  of?  as  a  loss  or  else  handicap  him.self  by 
loading  up  his  overhead  charges  to  cover  it.  But 
whether  it  finally  comes  out  of  the  owner  or  the  con- 
tractor, it  is  an  economic  waste  to  require  the  prepara- 
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tion  of  lialf  a  dozen  or  more  designs  to  save  the  en- 
gineer or  architect  the  cost  of  one.  This  is  the  second 
and  very  obvious  item  by  which  the  cost  of  engineer- 
ing should  be  reduced. 

Free   Designs   Obligate   Architect 

If,  on  the  other  hand,  our  imaginary  engineer  or 
architect  adopts  the  second  method  of  handling  his 
unfamiliar  job  and  accepts  a  free  design  from  a  con- 
tractor or  a  manufacturer,  he  must  either  tie  up  to  that 
firm  and  specify  their  products,  to  an  unfair  exclusion 
of  all  others,  or  pass  off  the  design  as  his  own  with 
the  tacit  understanding  that  the  donor  will  be  special- 
ly favored  in  some  way.  Even  when  done  openly, 
such  methods  are  seldom  to  the  best  interest  of  the 
owner,  but  when  done  as  it  sometimes  is  done,  it  is  out 
and  out  dishonest— a  betrayal  of  trust.  Instead  of  see- 
ing that  his  clients  gets  value  for  his  money,  he  not 
only  allows  him  to  be  overcharged  but  accepts  pay- 
ments for  service  he  never  rendered  and  in  addition 
draws  his  commission  on  the  increased  cost  of  the 
work. 

Nor  is  this  extra  cost  an  insignificant  item.  The 
writer  has  sometimes  effected  a  saving  of  over  fifteen 
per  cent,  by  having  a  properly  prepared  design  instead 
of  "leaving  it  to  the  contractor."  This  saving  is  made 
by  economy  in  design  and  t)y  the  competition  obtained, 
which  is  all  the  keener  because  in  a  clearcut  propo- 
sition all  uncertainties  are  eliminated. 

However,  in  the  way  of  adoption  of  the  third  meth- 
od, that  is  the  employing  of  an  independent  expert  to 
make  the  design,  is  the  question  of  who  is  to  pay  the 
expert.  The  large  engineering  and  architectural  firms 
have  met  the  difficulty  by  employing  specialists  for  all 
these  lines  on  their  staffs  and  they  give  their  clients 
all  the  advantage  of  them  without  extra  charge.  This 
makes  it  difficult  for  the  smaller  firms  to  do  other 
than  pay  for  the  service  of  experts  required.  On  the 
other  hand,  the  writer  believes  that  there  are  many 
cases  where  the  work  is  so  evidently  beyond  the  range 
of  the  engineer  or  architect  and  the  saving  to  be  eflftct- 
ed  can  so  clearly  be  shown  that  the  owner  would  be 
willing  to  pay  at  least  part  of  the  additional  fees. 

Simple  Methods  Serve  the  Purpose  at  Less  Cost 

Another  important  leak  in  building  construction 
which  is  really  only  another  phase  of  the  above  is  some- 
times to  be  found  in  the  use  of  expens-ive  patented 
articles  or  materials  in  place  of  cheaper  and  simpler 
ones  which  would  answer  the  purpose  in  all  respects. 
Occasionally  a  real  economical  device  is  introduced 
but  even  then,  unless  it  is  revolutionary  in  principle,  it 
is  usually  made  to  carry  all  it  will  stand  till  the  patent 
rights  ex])irc  or  until  rival  methods  force  a  reduction  in 
price.  Examples  might  be  taken  from  any  trade  but 
as  an  illustration  of  general  interest,  the  history  of 
concrete  reinforcing  may  be  referred  to.  In  the  early 
days  of  this  construction  there  were  manv  patented 
.systems  introduced,  any  one  of  which  was  theoretically 
good  if  not  ideal,  and  great  advantages  were  claimed 
over  the  simpler  methods.  It  could  be  shown  that  they 
made  a  .saving  of  point  naught  something  per  cent,  in 
steel — that  they  saved  so  many  cents  per  ton  in  plac- 
ing and  that  there  was  less  ])Os.sibility  of  making  an 
error  in  the  work  of  placing,  etc.,  etc.  All  these  are 
important  items  and  when  reinforced  concrete  was  a 
new  thing,  engineers  and  architects  were  wise  to  take 
advantage  of  the  safeguards  which  special  systems  of- 
fered together  with  the  "free  engineering,"  as  at  that 
time  expert  designers  were  very  scarce.     But  as  a  re- 


sult of  years  of  study  and  experimental  research  and 
I)ractical  cxjierience,  the  fact  has  gradually  been  es- 
tablished that,  for  all  ordinary  uses  at  least,  ])lain  ma- 
terials which  can  be  bought  at  base  prices  in  the  open 
market  can,  if  properly  designed,  be  made  as  efficient 
as  the  more  expensive  priced  reinforcing;  that  the  de- 
velopment of  trained  foremen  and  skilled  workmen  has 
greatly  reduced  the  cost  of  placing  while  mf)re  thor- 
ough inspection  methods  have  eliminated  the  danger 
from  errors  in  placing.  Under  these  conditions  the 
highly  manufactured  material  with  its  burden  of  royal- 
ties and  "free  engineering"  unchecked  by  wholesome 
competition  is  usually  found  to  be  the  most  expensive 
in  the  end. 

All  such  needless  expense  is  waste  which  is  charge- 
able to  inefficient  engineering  and  this  item  is  some- 
times a  very  large  one.  In  certain  classes  of  building 
construction  the  writer  has  found  it  to  amount  to  as 
much  as  twenty-five  ])er  cent,  of  the  cost  of  materials. 

Work  Out  DeUils  at  the  Start 

It  will  be  conceded  as  a  general  principle  in  con- 
struction work,  that  the  more  completely  a  design 
is  worked  out  in  detail  at  the  start,  the  less  will  be  the 
final  cost  of  the  structure.  This  detail  work  must  be 
done  at  some  stage  of  the  construction.  But  how  often 
minor  details,  as  they  are  considered,  are  left  by  the 
designer  until  the  building  is  well  under  way  or  near- 
ing  completion  and  then  only  to  find  that'  an  immense 
amount  of  expense  might  have  been  saved  had  they 
been  considered  earlier.  The  spectacular  method  of 
starting  the  foundations  of  a  building  before  the  plan 
for  the  first  floor  is  laid  out  may  be  justifiable  under 
some  circumstances  but  is  often  the  cause  of  much 
waste  and  inefficient  construction. 

Again,  if  complete  details  were  available  at  the 
time  the  contractor  takes  off  his  estimate,  how  much 
closer  he  could  bid  and  how  many  dollars  it  would 
save  him  in  the  allowance  he  must  make  for  contingen- 
cies. And  how  much  trouble  it  would  save  him  and 
the  owner  over  the"  bill  for  extras"  and  how  many  law 
suits  it  would  prevent. 

Just  to  what  point  this  principle  of  detailing  should 
be  carried  out  by  the  engineer  or  architect  it  is  not  pos- 
sible to  definitely  fix.  For  instance,  the  structural 
steel  contractor  always  prefers  to  make  his  own  shop 
drawings  because  only  a  draftsman  with  long  years  of 
experience  and  one  who  is  familiar  with  the  particular 
methods  of  his  shop  can  make  a  satisfactory  drawing 
for  him.  Nevertheless  minor  changes  in  detail  and 
marks,  notes,  etc.,  can  be  added  to  a  drawing  after 
a  tender  has  been  accepted  and  the  writer  has  found  it 
very  advantageous,  under  certain  circumstances,  to 
prepare  complete  shop  drawings  of  steel  v^^ork  on  which 
to  call  for  tenders.  This  insures  economy  in  design, 
closer  estimating  and  a  great  saving  in  time  which  i- 
usually  consumed  in  sending  contractor's  shop  draw- 
ings back  and  forth  for  correction  and  ai)])roval.  While 
such  a  method  is  not  always  practicable,  still  every  step 
in  that  direction  will  relieve  the  contractor  of  just 
so  much  responsibility  and  cut  down  his  engineering 
costs. 

Expense   in  Tendering 

Reference  has  been  made  above  to  the  unreason- 
able expense  to  which  contractors  are  very  often  put  in 
tendering  on  work,  but  even  at  best  it  is  a  wasteful 
system.  In  theory  the  employment  of  "quantity  sur- 
veyors" as  is  done  in  the  Old  Country  would  effect  a 
great  saving  but  most  of  the  contractors  who  handle 
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the  class  of  work  we  have  in  mind  have  an  engineering 
staff  available  for  estimating  purposes.  This  gives  him 
a  lead  over  smaller  contractors  which  he  is  not  at  all 
willing  to  give  up.  Besides,  every  ofifice  has  a  sort  of 
personal  equation  in  estimating  and  have  not  the  same 
confidence  in  the  quantities  taken  off  by  an  outsider. 
The  smaller  contractors,  however,  often  employ  an  in- 
dependent engineer  to  assist  them  in  this  work  and 
when  several  combine  for  this  purpose  the  cost  be- 
comes a  very  small  item. 


It  would  seem  to  the  writer  that  if  the  drawings 
and  specifications  prepared  by  the  engineer  or  archi- 
tect employed  by  the  owner  were  made  full  and  com- 
plete, with  at  least  a  reasonable  amount  of  detail  and 
if  these  were  accompanied  by  a  guaranteed  estimate 
of  quantities  of  the  main  items  of  materials  such  as  is 
often  given  with  engineering  work,  we  will  have  reach- 
ed as  high  a  standard  of  economy  as  can  be  expected 
at  present  and  will  have  cut  the  ultimate  cost  of  en- 
gineering to  its  lowest  limit. 


Reducing  Costs  with  Standard  Buildings 

For  Industrial  Porposes,  Economy  and  Speed  are  Secured 
by     Adaptable     Steel     Units     of     Standardized     Design 

By  John  M.  Taylor*  


IP  - 
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DEVELOPMENTS  during  the  month  of  May 
have  made  evident  the  fact  that  the  long  an- 
ticipated drop  in  building  costs  has  been 
■'deleted  by  the  censor"  and  will  not  form  a 
|)art  of  the  building  programme  this  year.  On  the  con- 
trary, lumber  prices  have  jumped  upward,  steel  is 
threatening  to  follow,  and  virtually  all  other  building 
material  costs  have  been  declared  either  stable  or  on 
the  verge  of  a  rise.  There  can  be  no  doubt  that  the 
bottom  of  the  market  has  been  touched,  and  that  for 
a  year  or  two  to  come  any  change  in  costs  is  more 
likely  to  be  upward  than  downward. 

Speaking  relatively,  and  in  comparison  with  costs 
of  all  commodities,  building  costs  occupy  about  the 
same  position  as  always.  The  reduced  purchasing 
power  of  the  dollar  applies  equally  to  all  things.  If 
business  transactions  could  be  reduced  to  terms  of 
barter,  the  purchasing  power  of  a  hundred  bushels  of 
wheat  would  be  found  to  be  three-and-one-half  times 
as  great  as  it  was  twenty  years  ago,  and  the  same 
ratio  applies  in  the  cases  of  nearly  all  other  raw  ma- 
terials. 

Economy  Secured  by  Standard  Buildings 
.\11  things  considered,  a  manufacturer  who  con- 
templates the  construction  of  a  new  building  will  cer- 
taiidy  find  himself  obliged  to  pay  a  cost  much  higher 
in  dollar  figures  than  the  cost  of  a  few  years  ago,  but 
no  higher  in  actual  relative  cost.  If  these  figures  are 
to  be  reduced  to  any  appreciable  extent,  it  must  be 
through  economy  in  labor  costs  and  by  other  means 
wholly  dependent  on  the  efficiency  of  the  builder  he 
chooses  for  the  work.  One  of  the  most  successful 
means  by  which  high  quality  workmanshi])  can  be 
combined  with  the  ma.ximum  economy  is  through  the 
use  of  standard  industrial  buildings. 

Standard  buildings  for  industrial  ])urposes  form  a 
class  of  construction  with  which  manufacturers  in  gen- 
eral are  just  becoming  acquainted.  Originated  a  few 
years  ago  by  a  building  engineer  in  Ohio,  they  were 
coming  into  prominence  through  the  east  and  middb 
west  at  the  time  when  the  government  j)laced  its  ban 
on  all  construction  intended  for  purposes  other  than 
war  work. 

The  construction  division  of  the  U.  S.  army  prompt- 
ly recognized  the  points  of  advantage  in  this  type  of 
building,  with  the  result  that  the  several  companies 
equipped  to  erect  standard  industrial  buildings  were 
pressed  into  service  on  war  construction.    Almost  im- 

•Manager,  Construction  Information  Department,  H.  K.  Ferguson  Co. 


mediately  standard  buildings  began  to  spring  up  in 
various  parts  of  the  country,  to  be  used  as  munitions 
factories,  warehouses,  arsenals  and  for  numerous  other 
purposes.  This  continued  throughout  the  war,  and  it 
was  not  until  some  time  after  the  armistice  had  been 
signed  that  standard  buildings  again  became  available 
for  construction  by  private  manufacturers. 

Substantial  and  Permanent 

A  standard  industrial  building  is  by  no  means  a 
portable  or  temporary  structure.  When  completed,  it 
is  thoroughly  substantial  and  permanent.  It  is  stand- 
ard l)ecause  it  has  been  designed  to  be  erected  in 
standard  units.  Its  steel  and  timbers  are  of  standard 
dimensions,  which  are  fabricated  and  cut  in  large 
quantities  and  kept  in  stock  by  the  construction  com- 
panies ready  for  immediate  shipment  and  use.  In  size, 
these  buildings  vary  from  the  comparatively  inexpen- 
sive "sawtooth"  to  massive  reinforced  concrete  struc- 
tures suitable  for  the  heaviest  kind  of  manufacturing. 
They  are  open  to  a  great  amount  of  individual  treat- 
ment which  allows  them  to  be  adapted  to  the  require- 
ments of  the  manufacturer  and  when  desired,  gives 
each  building  a  distinctive  touch  which  prevents  it 
from  having  a  stock  pattern  appearance.  As  an  addi- 
tional advantage,  when  the  manufacturers's  business 
expands,  he  need  only  remove  a  side  or  end  wall  and 
add  a  few  additional  units  in  order  to  have  all  the 
space  he  needs  under  one  roof. 

Economy  is  a  marked  feature  of  standard  building 
construction.  Buying  their  materials  in  large  auann'- 
ties,  the  construction  companies  which  STjecialize  in 
this  type  of  building  are  able  to  obtain  and  give  bettor 
figures  than  can  be  obtained  in  many  other  building 
fields.  Furthermore,  the  men  in  charce  of  their  con- 
struction crews  are  thorouchlv  familiar  with  every 
detail  of  the  work  which  enables  them  to  avoid  costly 
delays  and  errors.  Labor-saving  machinery  and  equip- 
ment is  also  used  wherever  practicable,  which  results 
in  further  savinsj,  for  labor  is  an  imnortant  item  in 
building:  costs  at  present.  When  desired,  snecd  can 
be  made  a  strong  feature  in  standard  building  con- 
struction, but  this  is  avoided  by  the  builders  when- 
ever nossible,  because  excessive  sneed  almost  inevit- 
ably increases  cost  and  lowers  the  quality  of  work- 
manship. 

For  light  manufacturing  it  is  doubtful  if  anv  tvne 
of  building  will  surpass  the  standard  or  more  effective- 
ly meet  the  owner's  desires  in  the  way  of  quality  and 
economy. 
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Open  Price  System  of  Exchanging  Bids  Tends 
to  Eliminate  Discrepancies  in  Tendering 

Scheme,  Simple  in  Operation,  Puts  Bidding  Above  Board  and 
Paves  the  Way  for  More    Judicious  and    Reasonable  Figuring 

By  the  Secretary  of  the  Open  Price  Committee,  Toronto  Electrical  Contractors'  Association  -^^^^— ^— — 


TflK  Open  Price  System  has  its  basis  in  the  mod- 
ern conception  of  business  that  an  honest  man 
gains  nothing  by  conceahnent  and  a  crook's 
profit  is  only  temporary  at  best.  Jerome  Eddy, 
who  "invented"  the  idea  and  has  written  a  book  about 
it,  first  attempted  to  get  together  with  others  in  his 
line  and  fix  prices.  This  worked  out  so  badly  that  Mr. 
Eddy  withdrew  from  the  "combine."  The  next  morn- 
ing, however,  his  competitors  were  surprised  to  find 
in  their  morning  mails,  copies  of  all  Mr.  Eddy's  tend- 
ers given  the  day  before  on  various  pieces  of  work. 
An  accompanying  letter  advised  that  this  would  be 
his  daily  course  in  future.  His  competitors  thought 
it  over  and  decided  to  reciprocate  and  so  began  the 
first  "Open  Price"  exchange. 

Mr.  Eddy  argued  that  if  he  was  right  in  his  figures 
and  estimates  he  had  nothing  to  conceal  and  if  he  was 
wrong  he  could  not  afford  to  conceal. 

This  idea  of  Mr.  Eddy's  has  appealed  very  strong- 
ly wherever  it  has  been  explained  and  there  are  many 
iirganizations  in  the  United  States  where  prices  are 
regularly  exchanged.  Tn  New  York,  for  example,  there 
are  a  number  of  manufacturers',  jobbers'  and  contract- 
ors' associations  operating  on  this  plan  and  it  has  been 
found  satisfactory  to  handle  all  these  organizations 
through  the  same  office.  In  Toronto  the  idea  was  tak- 
en up  a  year  ago  by  the  electrical  contractors'  associ- 
ation and,  as  a  result  of  its  successful  operation,  sub- 
contractors in  other  lines  are  now  considering  it.  In 
a  modified  form  the  lumber  retailers  and  jobbers  have 
been  ojjerating  the  same  system  for  some  time. 

The  Value  of  the  Open  Price  Plan 

The  weak  place  in  most  contractor's  organiza- 
tions is  the  estimating  department.  No  further 
proof  of  this  statement  is  needed  than  may 
be  found  in  a  comparison  of  the  figures  tend- 
ered on  any  job  of  fair  size.  Quite  often 
there  is  a  di.screpancy  of  fifty  per  cent. ;  not 
unfrequently  100  per  cent.  It  rarely  happens  that 
out  of  a  half  a  dozen  tenders  more  than  two,  at 
most  three,  are  approximately  the  same.  Of  course, 
specifications  are  frequently  incomplete  or  ambig- 
uous, but  even  in  cases  where  the  requirements  are 
laid  down  in  accurate  detail  the  discrepancy  is  rid- 
iculously high.  To  give  a  concrete  example:  Four 
electrical  contractors  in  Toronto  recently  submitted 
tenders  on  a  good  sized  job  and  exchanged  figures 
through  the  Open  Price  Secretary.  The  specifica- 
tions were  as  definite  as  they  could  well  be  and  yet 
there  was  a  variation  in  figures  all  the  way  from 
$14,000  to  $23,000.  After  the  contract  had  been  let 
— to  the  lowest  tenderer — these  four  contractors  got 
together  to  try  and  find  out  wherein  the  fault  lay. 
It  is  perhaps  a  sufficient  comment  on  the  situation 
to  say  that,  after  spending  a  whole  afternoon  go- 
ing over  the  specifications  with  his  three  comiictit- 
Drs,  the  highest  bidder  remarked  that  he  would 
not  accept  one  dollar  less  than  his  original  tender 
if    the    job    were    now   offered    him.      The    question 


naturally  arises — what  will  happen  to  the  firm  that 
got  the  contract.  Time  alone  will  tell,  but  we 
suggest  the  reply  of  Lloyd  George  when  early  in 
the  war  he  was  asked  how  the  situation  was  shap- 
ing —  "Hope  for  the  be.st  but  prepare  for 
the  worst."  Whatever  happens — and  we  hope  for 
the  best — these  four  contractors  will  have  gained  a 
tremendous  amount  of  valuable  information  and 
herein  lies  the  first  and  biggest  advantage  of  the 
0])en   Price   Plan. 

Contractors  See  Each  Other  in  a  True  Light 

There  are  other  advantages,  however,  which  are 
scarcely  less  important.  One  of  these  is  that  the 
contractors  learn  to  see  one  another  in  their  true 
light  and  estimate  one  another  at  their  proper 
value.  The  Open  Price  System  becomes  a  splendid 
test  of  a  man's  honesty,  but  more  than  that,  it  places 
him  in  a  position  where  he  immediately  loses  the 
respect  of  his  fellow  contractors  if  he  is  dishonest. 
This  latter  fact  is  a  real  moral  .support  to  many  a 
man  who  might,  if  he  were  not  likely  to  be  found 
out,  become  a  l)arty,  under  ])ressure  of  keen  comjie- 
tition,  to  practices  that  he  would  not  even  himself 
approve  in  his  more  deliberate  moments.  Practical- 
ly all  men  want  to  be  straightforward  and  also, 
doubtless,  think  they  are.  The  explanation  seems 
to  be  that  soine  of  us  are  morally  cross-eyed.  Here- 
in then  lies  another  advantage  of  the  Open  Price 
idea— that  we  have  to  live  up  to  our  competitor's  idea 
of  business  morality  in  addition  to  satisfying  our 
own. 

Then  again  there  is  the  protection  this  plan  affords 
the  contractors  against  the  (sometimes)  unscrupulous 
architect — or  to  put  it  a  nicer  way — the  architect 
who  is  overzealous  in  the  interest  of  his  client.  Such 
things  have  happened  as  that  an  architect  has  said  to 
the  lowest  bidder:  "I'd  like  to  give  }ou  this  job  only 
— well,  you're  a  little  high."'  The  architect  knew 
you  were  the  lowest  bidder  but  you  yourself  didn't 
and  doubtless  have  fallen  for  the  bait.  If  you  k-icw 
yor.r  competitor's  prices  you  could  defend  yourself 
against  such  practices. 

Operation  is  Simple 
In  actual  operation  the  Open  Price  System,  as  gen- 
erally practiced,  is  very  simple.  You  first  establish 
a  "clearing  house"  in  charge  of  an  impartial  secretary. 
All  tenders  are  submitted  to  him.  If  there  are  two 
tenders  on  the  same  job  from  contractors  A  and  B,  a 
copy  of  A's  tender  is  immediately  sent  by  the  secre- 
tary to  B  and  a  copy  of  B's  tender  to  A.  For  a  larger 
number  of  tenders  the  same  practice  is  followed,  i.e. 
each  contractor  gets  a  copy  of  the  figures  submitted  by 
each  of  his  competitors.  No  contractor  gets  any  in- 
formation of  any  kind  until  he  submits  copy  of  bona 
fide  tender  to  the  secretary.  It  is  usual  to  allow  any 
contractor  to  revise  his  tender  but  he  must  immediately 
advise  the  secretary  of  his  new  figure  which  is  passed 
along  to  the  contractors  bidding  on  the  job.  However, 
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AN   OVERHEAD  CURVE    FOR   JOBS    COSTING    UP  TO  »15fl00 


TOTAL   COST    AS     SHOWN    ON     ESTIMATE     RtCAPITULATION     SHEET 


Curve  showips;  overhead  for  jobs  $200  to  $15,000 

ill  actual  practice  the  revision  of  tenders  is  frowned 
down  upon,  contractors  generally  agreeing  to  stand  by 
their  original  figure  or  withdraw  from  the  contest  al- 
together. As  the  system  of  estimating  becomes  more 
and  more  standardized  and  stabilized  and  the  discrep- 
ancy in  figures  gradually  narrows  down,  the  necessity 
for  revision  or  withdrawal  will  also  naturally  disap- 
pear. 

.'Vs  ordinarily  ])racticed  there  is  no  obligation  on  any 
contractor  to  submit  his  price  on  any  job  to  the  secre- 
tary. He  himself  is  the  loser  in  that  case  because  he 
has  no  knowledge  of  what  the  others  are  doing.  The 
idea  underlying  the  successful  working  of  the  plan,  is 


that  there  shall  be  no  coercion  on  any  contractor.  It  is 
a  campaign  of  education.  H  the  advantages  of  the 
system  will  not  lead  a  contractor  to  adopt  it,  there  is 
no  idea  of  forcing  him  and  no  object  to  be  gained  in 
attempting  force. 

Gauging  Overhead  Charges 

Regarding  the  first  point  raised  above,  viz.,  the  re- 
duction of  big  discrepancies  in  bids  submitted  by  differ- 
ent contractors  on  the  same  job,  it  may  be  of  interest 
to  note  that  so  far  as  the  experience  of  the  Toronto 
electrical  contractors  goes,  a  great  difference  of  opin- 
ion exists  as  to  the  proper  percentage  to  charge  for 
overhead.  There  are  two  clearly  defined  viewpoints: 
the  first,  that  the  same  percentage  should  be  charged 
for  all  jobs ;  the  second,  that  the  percentage  should  be 
varied — the  smaller  the  job  the  bigger  the  overhead 
percentage.  There  seems  little  doubt  that  the  latter 
idea  will  prevail  and  become  standard  for  the  associa- 
tion. Over  in  Chicago,  where  they  have  gone  into  the 
question  of  estimating  so  thoroughly  that  they  have 
formed  an  estimator's  association,  figures  regarding 
overhead  have  been  collected  over  a  period  of  years  and 
a  regular  schedule  of  overhead  charges  has  been  drawn 
up.  Recently  the  association  published  a  curve  show- 
ing the  results  of  this  investigation  in  graphic  form. 
This  curve,  we  show  above  for  the  sake  of  any  bearing 
it  may  have  on  other  contractor's  problems. 


Thinking  as  an  Antidote  for  High  Wages 

Much  of  Blame  for  High  Costs  Lies  in  Inability  of  Management  to  Do  Its  Work — 
Only  Hope  of  Low  Costs  is  Increased  Production  Fostered  by  Proper  Management 

By  M.  C.  Tuttle* 


UNDER  peace   conditions   there   are   three  gen- 
eral requirements  for  any  product,  and  their 
order  is:    1,  cost;  2,  quality;  3,  speed.  Under 
war  conditions  the  order  of  these  requirements 
changed  to:   1,  speed;  2,  quality;  3,  cost. 

In  the  care  of  every  one  of  the  concerns  for  whom 
we  built  during  the  war  period  the  management  was 
under  a  tremendous  load.  It  commonly  had  the  prob- 
lem of  switching  from  a  peace-time  product  of  stand- 
ard articles  to  a  war-time  product  of  articles  that  were 
often  strange,  not  only  to  the  management  but  to  the 
workmen.  Neither  the  management  nor  the  workmen 
understood  what  constituted  a  proper  day's  work,  and 
neither  knew  exactly  the  best  way  to  produce  these 
articles.  Under  the  conditions,  they  were  forced  to 
start  production  without  full  information  and  com- 
monly without  full  knowledge  of  production  stand- 
ards. It  was  hoped  that  once  they  got  the  production 
started  they  would  have  the  opportunity  to  study  the 
best  methods  of  production  and  to  establish  shop 
standards  as  to  a  reasonable  day's  output.  In  some 
cases  they  actually  succeeded  in  doing  this,  with  the 
result  that  their  costs  came  down  and  they  approxi- 
mated the  same  output  per  man  that  they  would  have 
obtained  before  the  war.  With  the  same  output  and 
with  higher  wages,  the  cost  was,  of  course,  more. 

New  Problems  Swamped  Management 
More  commonly  the  flood  of  new  problems  which 
swamped  the  management   prevented   it   from   giving 
careful  attention  to  the  details  of  manufacture.      An 

*General   manager,   Aberthaw    Construction    Co.,    Boston. 


overworked  manager  thanked  God  that  the  factory 
was  producing  something  and  stole  as  much  time  as 
possible  for  instructing  and  encouraging  his  organiza- 
tion. He  knew  it  would  be  months  before  he  could 
really  get  into  the  details  enough  to  straighten  out 
the  refinements  of  the  operations.  Some  departments 
ran  well  and  some  badly,  depending  upon  the  intelli- 
gence and  the  spirit  of  the  help  and  upon  the  ability 
of  the  supervisors.  If  the  output  of  the  different  de- 
partments did  not  balance,  then  the  quickest  remedy 
was  to  throw  in  more  men  and  boost  that  part  of  the 
job  through  by  brute  strength. 

None  of  the  managers  will  admit  that  this  is  exact- 
ly what  happened,  but  it  is  near  enough  to  be  typical 
of  many  cases.  It  is  impossible  to  put  through  three 
and  four  times  the  normal  volume  of  business  under 
the  direction  of  a  management  that  is  losing  its  best 
men  into  the  army  and  government  war  activities,  and 
still  carry  on  this  increased  volume  with  the  refine- 
ment and  care  given  a  job  during  peace  times. 

Slacking  Off  on  Output 

To  blame  labor  for  this  situation  is  to  see  but  half 
the  problem.  The  workmen  were  struggling  with  new 
problems  as  difficult  for  them  as  the  problems  of  man- 
agement were  for  it.  The  men  saw  many  parts  of  the 
work  handled  carelessly.  They  saw  great  numbers  of 
men  put  in  to  overcome  obstacles  which,  under  old 
conditions,  would  have  been  removed  by  careful 
thought  and  planning.  Not  knowing  the  perplexities 
and  overload  of  the  management,  the  men  naturally 
enough  concluded  that  the  management  was  not  wor- 
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Tying  about  costs,  and  forthwith  slacked  olif  on  their 
output. 

In  factories  engajjed  mi  a  standardized  output 
there  was  slacking  off  because  the  men  knew  that  they 
could  get  employment  elsewhere  at  any  time  that  they 
cared  to  leave.  They  eased  oflf  a  little,  dejiending  on 
the  ability  of  the  management  and  on  the  good-will 
which  it  had  created ;  but  the  slacking  off  was  much 
worse  in  the  factories  which  were  upset  by  new  i>ro- 
cesses  and  new  operations. 

With  the  return  of  peace,  manufacturers  are  com- 
monly going  back  to  the  ojjcrations  which  they  under- 
stand and  the  men  are  returning  to  work  on  which 
they  have  been  trained.  There  is  not  in  the  mind  of 
any  of  these  workmen  the  sure  belief  that  he  can  get 
a  job  next  door  if  he  leaves  his  work.  The  manage- 
ment is  not  overloaded  nor  troubled  by  new  and  unus- 
ual conditions  and  the  reversal  to  peace  requirements 
has  brought  the  element  of  cost  first  in  the  order  of 
importance.  Under  these  conditions,  when  obstacles 
arise  the  management  first  studies  these  obstacles  to 
determine  how  they  can  be  best  overcome.  More  men 
are  not  thrown  into  the  operation  until  after  it  is  de- 
termined that  more  men  are  actually  necessary.  I. ess 
and  less  the  men  see  inefficient  help  piled  in  to  over- 
come obstacles,  and  the  management  is  commonly 
thinking  out  methods  of  handling  the  work  most  con- 
veniently. 

It  is  perfectly  well  understood  that  the  basic  rate 
of  wages  is  not  at  all  likely  to  come  down — that  the 
only  hope  of  low  costs  lies  in  increased  production. 
This  increased  production  will  come  through  good 
shop  methods,  to  be  sure,  but  primarily  it  will  come 
through  the  wish  of  the  workmen   to  ])roduce  a   fair 


day's  work.  President  Hopkins,  of  Dartmouth  College, 
has  explained  clearly  that  the  waste  within  the  control 
of  the  individual  workman  is  so  great  that  until  his 
mind  is  set  toward  ])ropcr  i)roduction.  atteni])ts  to  sys- 
tematize and  arrange  j)rocesses  are  too  unimportant  to 
deserve  consideration.  The  proi)lem  of  the  emijloyer 
to-day  is  fundamentally  the  problem  of  obtaining  the 
good-will  of  his  workmen,  and  by  good-will  I  mean 
not  alone  their  i)ersonal  regard,  but  their  willingness 
to  produce  a  reasonable  day's  output  for  him  under 
the  c(jnditions  in  which  the  work  is  done. 

I  belie\e  that  the  best  managements  are  laying  less 
em])hasis  upon  the  fear  which  their  workmen  may 
have  of  losing  their  jobs,  but  more  upon  the  good- 
v.ill  which  exists  and  grows  under  fair  treatment  and 
firm,  kindly  discipline. 

Many  a  management  that  is  complaining  of  high 
costs  knows  very  well  that  much  of  the  blame  for  the 
past  high  costs  lay  in  the  inability  of  that  management 
to  do  its  work,  which  work  precedes  that  done  by  the 
men.  It  is  only  axiomatic  to  say  that  given  the  same 
individual  workmen,  a  good  management  with  am];le 
time  to  perform  its  functions  will  produce  more  eco- 
nomical results  than  a  [joorer  management  or  a  man- 
agement that  has  not  time  to  do  its  work.  With  the 
return  of  peace  the  op])ortunity  for  the  management 
to  i)roperly  perform  its  functions  has  again  returned, 
and  with  it  comes  the  opportunity  to  make  economies 
not  possible  before.  Cost,  (juality  and  si)eed  are  large- 
ly affected  by  the  management.  In  many  businesses 
there  is,  indeed,  a  large  element  of  cost  well  within 
the  management's  control.  There  is  the  chance  to  do 
the  thinking  for  which  there  was  all  too  little  time 
during  the  war. 


Responsibility  for  Housing  Clearly  Recognized 

Councils  and  Governments  See  How  Improper  and  Inadequate  Housing 
Impairs   the   Efficiency    of    Labor  —  Workers    Shun    Private   Schemes 


By  Sir  John  Willison* 


IN  the  industrial  centres  throughout  Ontario  there 
is  a  great  scarcit}'  of  houses.  Rentals  are  exces- 
sive in  many  communities  and  in  many  no 
accommodation  is  available.  In  hundreds  of  cases 
in  Toronto,  two  or  three  families  occupy  a  single 
dwelling.  There  are  many  houses  condemned  as  un- 
fit for  habitation,  from  which  the  occupants  cannot  be 
ejected  because  there  is  no  other  accommodation. 
Builders  are  reluctant  to  construct  inexpensive 
houses  and  very  aften  require  heavier  cash  payments 
than  workmen  can  afford. 

It  is  held  that  rent  should  not  exceed  20  per  cent, 
of  wages,  but  in  many  industrial  communities  a  high- 
er percentage  is  exacted.  It  is  argued  that  employ- 
ers have  a  degree  of  responsibility  for  the  housing 
of  workmen  and  in  not  a  few  cases,  the  responsibility 
is  acknowledged.  But  many  workmen  do  not  care 
to  be  the  tenants  of  employers  or  to  ])urchase  f'-om 
employers.  There  is  a  feeling  that  their  freedom 
is  affected  or  that  wages  are  lower  because  houses  are 
provided.  For  this  attitude  there  is  probably  no  gen- 
eral justification,  but  that  it  exists  must  be  admitted. 
With  the  better  relations  l)etween  employers  and  em- 
ployed that  seem  certain  to  develop,  notwithstanding 
the  unrest  and  conflict  of  the  moment,  this  antagon- 
ism should  disappear  and  housing  become  the  com- 
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mon  and  intimate  concern  of  all  the  partners  in  in- 
dustrial enterprise.  In  the  meantime  the  appropria- 
tions in  the  Dominion  and  the  provinces  for  inexpen- 
sive houses, should  produce  good  results. 

There  is  a  great  advantage  in  the  low  rate  of  i'l 
terest  on  the  government  loans  with  the  prevailing 
high  prices  for  labor  and  materials.  It  is  doubtful, 
if  wages  will  ever  fall  in  any  such  degree  as  may  be 
expected,  and  probably  for  some  time  the  demand 
will  steady  the  prices  of  building  supplies.  Until  the 
cost  of  living  declines  wages  will  be  maintained  in 
some  comparative  reasonable  relation.  Even  aside 
from  the  exceptional  situation,  the  responsibility  of 
councils  and  governments  for  the  housing  of  the  peo- 
]de  becomes  more  clearly  recognized.  Improper  and 
inadequate  housing  impairs  the  efficiency  of  labor, 
produces  deplorable  moral  and  physical  consequences 
and  lowers  the  standards  of  citizenship.  In  Ontario 
all  housing  projects  assisted  from  the  State  fund  will 
be  approved  by  the  government,  and  doubtless  other 
provinces  will  do  likewise.  This  approval  will  cover 
the  character  of  the  houses,  the  layout  of  the  land  and 
the  provisions  for  sanitation,  open  sjjaces  and  pl.iv- 
grounds.  The  result  should  be  to  improve  materially 
the  conditions  under  which  many  thousands  of  the 
people  will  live  and  to  establish  standards  which  will 
be  of  great  moral  and  national  value  for  the  future. 
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Houses  for  Halifax  Reconstruction    Built  of 
Granite-Face  Concrete  Blocks 

Hydro-Stone  Units  with  Natural  Stone  Appearance  Make 
Hollow    Walls — Layout    and    Operation    of    Block    Plant 


EFFICIENCY  ill  house  building  is  exceptional- 
ly well  exemplified  in  the  extensive  and 
important  schemes  developed  for  the  recon- 
struction of  devastated  Halifax.  It  will  be 
remembered  that  on  the  morning  of  December  6th, 
1917,  the  explosion  of  4,000  tons  of  T.N.T.  on  the 
French  ship  "Mont  Blanc,"  after  she  had  been  ram- 
med by  the  Belgian  relief  ship  "Imo,"  resulted  in  the 
tragic  devastation  and  almost  complete  annihilation 
(jf  a  large  portion  of  Halifax.  The  consecjuences  in 
material  damage,  loss  of  life  and  suffering  are  too 
well  known  to  need  recounting.  Suffice  it  to  say  that, 
from  the  emergency  measures  taken  to  afford  tem- 
porary relief,  there  grew  up  an  organized  system  for 
the  rehabilitation  of  the  tens  of  thousands  of  home- 
less citizens  and  the  fostering  of  a  greater  and  newer 
Halifax. 

The  stupendous  task  of  rebuilding  the  city  de- 
volved upon  the  Halifax  Relief  Commission,  which 
was  given  very  wide  legislative  powers  to  administer 
the  investment  of  the  millions  of  dollars  provided  for 
relief  purposes.  A  free  hand  was  provided  to  carry 
out  any  plans  for  the  re-planning  and  laying  out  of 
the  devastated  areas  that  the  commission  deemed  fit. 
The  work  of  the  commission  was  obviously  centered 
around  the  provision  of  permanent  housing  accom- 
modation and  to  cope  with  the  two-fold  nature  of 
the  problem — planning  and  building — two  depart- 
mental divisions  were  organized. 

The  reconstruction  department  of  the  Commis- 
sion's work  came  under  the  direct  supervision  of  Col. 
R.  S.  Low  as  general  manager,  until  he  was  succeed- 
ed by  Mr.  George  Archibald.  The  Architectural  de- 
partment was  headed  by  Mr.  A.  G.  Ross  of  Ross  and 
Macdonald,  architects  of  Montreal.  He,  in  consulta- 
tion with  Mr.  Thomas  Adams,  town  planning  advis- 
er to  the  Dominion  Government,  developed  a  town 
plan  for  the  reconstructed  city  and  prepared  the 
drawings  for  the  dwellings  that  were  to  replace  the 
thousands  of  wrecked  and  devastated  homes. 

Planned  in  Accordance  with  Best  Ideas 

Opportunity  was  taken  of  the  disaster  to  plan  the 
city  in  accordance  with  the  most  recent  ideas  deve- 
loped by  town  planning  experts  in  Canada,  United 
.States  and  European  countries.  The  faults  of  the 
previous  layout  were  rectified  and  new  ideas  deve- 
loped, destined  to  provide  the  most  econoinically  be- 
neficial results  to  the  citizens,  individually  and  col- 
lectively. In  the  replanning  of  the  devastated  area, 
suitable  sites  were  set  aside  for  churches,  schools, 
l^arks  and  i)laygrounds.  Houses  were  designed  to  be 
erected  of  most  modern  construction  and  to  jjro- 
vide  u])-to-date  conveniences  so  as  to  afl^ord  perman- 
ent  housing  of  the   most  desirable   character. 

The  architects  made  a  careful  comparative  study 
of  the  available  building  materials  with  a  view  to 
selecting  the  most  suitable  from  the  point  of  view 
of  economy  and  construction  as  well  as  of  durability 


considering  the  exterior  treatment  of  the  houses,  it 
was  found  that  the  cheapest  would  be  wood,  either 
clap  boards  or  shingles,  the  next  cheapest,  some 
form  of  pre-cast  concrete  block,  the  next  stuc- 
co, and  the  most  expensive  brick  or  concrete 
formed  in  place.  As  a  lire-proof  material  was  desired, 
it  was  decided  to  make  extensive  use  of  a  special 
concrete  block  called  "hydro-stone"  and  to  manufac- 
ture this  block  at  a  plant  already  established  where 
a  plentiful   supply  of  sand  and  gravel  was  available. 

Special  Concrete  Blocks  Selected 

The  hydro-stone- units  are  concrete  blocks,  manu- 
factured by  special  machinery  under  great  pressure. 
A  comparatively  wet  mix  of  concrete  can,  therefore, 
be  used,  which,  when  properly  proportioned  to  suit 
the  aggregate,  produces  a  dense  block  practically  non- 
absorbent.  In  material  the  block  requires  just  half 
that  needed  for  a  solid  eight-inch  wall  and  form  work 
is  entirely  eliminated.  The  weight  of  the  blocks  is 
about  80  lbs.,  so  that  they  can  be  set  without  the  use 
of  derricks.  The  labor  cost  of  setting  is  somewhat  le.-s 
than  for  brick  work. 

The  feature  of  the  hydro-stone  units  is  that  a  fac- 
ing of  crushed  granite,  marble,  quartz,  etc.,  can  be 
applied  in  the  process  of  manufacture  to  give  the  block 
an  aesthetic  appearance,  dispensing  with  stucco,  as 
is  necessary  on  a  poured  concrete  wall.  Crushed  gran- 
ite is  used  on  the  Halifax  houses  and  where,  for  archi- 
tectural variation,  stucco  treatment  is  desired,  this  is 
ajjplied  directly  to  rough  hydro-stone  blocks,  manu- 
factured without  special  facing. 

In  certain  portions  of  the  city,  houses  of  wood, 
treated  on  the  exterior  with  shingles  on  clapboards, 
are  constructed,  but  this  article  concerns  itself  only 
with  the  concrete  block  houses  as  mentioned.  This 
type  of  residence  will  be  entirely  used  in  those  parts 
of  the  city  where  fire  resistance  is  a  matter  of  first  im- 
l)ortance  and  where  a  more  permanent  development  is 
desirable. 

Group   Development 

The  largest  development  of  concrete  block  houses 
is  a  group  scheme  on  the  area  between  Gottingen  and 
North  Creighton  streets.  The  development  at  this 
point  comprises  326  dwellings  in  terraces,  containing 
some  four  and  some  six  dwellings  each,  with  a  few 
two-fiat  houses.  All  of  these  buildings,  totalling  88, 
have  hydro-stone  exterior  walls  with  slate  roofs  and 
interior  of  wood  and  plaster.  The  dwellings  contain 
from  four  to  six  rooms  each  with  bath  room,  electric 
light,  etc.  They  are  arranged  in  short  rows  on  each 
side  of  a  series  of  large  grass  plots  which  serve  as  play- 
grounds. Between  each  pair  of  grass  plots  service 
lanes  were  arranged,  wide  enough  to  allow  the  pass- 
age of  tradesmen's  wagons.  In  each  of  these  lanes 
were  placed  the  water  and  sewer  services  for  the  ad- 
joining houses.  In  front  of  the  rows  of  houses  and 
between  them  and  the  grass  plots  were  arranged  side- 
walks and  roadways  connecting  Gottingen  and  North 
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Creighton  streets,  wide  enough  to  permit  one-way  traf- 
fic only. 

Varied  Plan  and  Exterior  Treatment 

'i'lic  buildings  containing  four  dwellings  each  are 
of  six  types,  varying  somewhat  in  plan  and  difTering 
from  each  other  as  to  exterior  treatment  also,  some 
having  concrete  block  exteriors  to  roof  level,  some 
with  stucco  and  half  timber  treatment  on  the  second 
storey,  some  with  hipjjed  roofs,  some  with  simple 
pitch  roofs  and  gables.  In  this  way  it  was  found  pos- 
sible to  have,  with  only  three  variations  in  i)lan,  twen- 


in  general  it  may  be  said  that  the  first  floor  consists 
of  living  and  dining  rooms,  kitchen,  jantry  or  stor. - 
room,  with  three  to  five  bedrooms  on  the  second 
storey  with  a  bath  room  in  every  case.  With  regard 
to  ventilation,  every  room  has  at  least  one  window 
opening  directly  to  the  outer  air.  The  houses  have 
])orches.  S])ecial  attention  has  been  given  to  the  plumb- 
ing, while  heating  will  be  by  hot  air. 

To  afford  some  idea  of  the  method  by  which  hydro 
stone  blocks  are  manufactured,  we  give  a  description 
of  the  plant  in  which  these  were  turned  out. 

The  material  selected  for  the  exterior  of  the  gi^up 
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Front    elevation    of    a    si.**- 

family   house   of  hydro-sto.'.e 

and   stucco 


Ground   Boor   plan   of  six- 
family    hydro-stone    and 
stucco  house 


Second    floor    plan,    six- 
family    hydro-stone    and 
stucco    house 


tv-four  aj)artments,  each  differing  one  from  the  other 
sufficiently  to  give  it  a  certain  individuality. 

Thirty-seven  buildings  or  148  houses  of  this  type 
are  comprised  in  the  entire  development  of  326  dwell- 
ings. The  remainder  of  the  development  is  comjwsed 
of  buildings  containing  six  dwellings  each  and  some 
containing  two  dwellings  each.  The  buildings  con- 
taining six  dwellings  each,  numbering  19,  are  of  five 
different  types,  differing  both  as  to  arrangement  of 
l)lan  and  as  to  treatment  of  elevation. 

The  plans  provide  for  houses  of  various  sizes,  but 


develoi)ment,  as  previously  mentioned,  was  "hydro- 
stone,"  a  building  unit  of  properly  proportioned  con- 
crete, consisting  of  gravel  or  crushed  stone,  sand  and 
Portland  cement,  with  .sufficient  water  to  crystallize  it 
thoroughly.  In  the  making,  each  unit  is  subjected  to 
l.sO.OOd  lbs.  pressure,  resulting  in  a  material  that  has 
an  extremely  low  percentage  of  absorption.  The  fea- 
ture of  the  hydro-stone  units  is  the  possibility  of  fac- 
ing them  with  crushed  granite  so  as  to  produce  an 
effect  hardly  distinguishable  from  that  which  would  he 
produced  by  the  natural  stone.    This  was  done  in  the 
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Diagrammatic   layout   of   hydro-stone    plant 


llalifax  houses  exce|H  in  blocks  over  which  stucco  was 
a;)|)lied.  I'^ach  unit  is  "T"  shaped  in  section  and  meas- 
ures 9  in.  by  24  in.  on  the  face. 

']'he  plant  of  the  Nova  Scotia  Constructit)n  Com- 
]jany,  Limited,  at  Southeast  Passage  near  llalifax, 
was  used  for  the  manufacture  of  the  blocks.  The  large 
l^lant  for  the  digging,  crushing,  screening  and  washing 
of  gravel  had  already  been  established  for  the  manu- 
facture of  reinforced  concrete  piles  and  the  equipment 
was  such  as  to  lend  itself  admirably  to  such  intensive 
production  of  hydro-stone  as  was  demanded  by  the  ex- 
igencies of  the  situation.  Large  and  plentiful  supplies 
of  sand  and  gravel  were  available  in  close  proximity 
to  the  Nova  Scotia  Construction  Company's  plant. 
They  were  obtained  from  almost  unlimited  deposits 
back  of  the  sea  beach.  In  order  that  the  salt  water 
might  not  encroach  upon  the  pit,  a  natural  sea-wall 
or  dyke  was  always  maintained  between  the  sea  and 
the  place  where  the  gravel  was  being  dug;  the  mater- 
ial being  taken  from  the  bottom  of  a  large  pool  of  fresh 
water. 

Cement,  both  gray  and  white,  was  received  in  cars 
on  the  ])ier  at  Halifax,  together  with  the  crushed 
granite  and  white  sand.  These  materials  were  taken 
lo  the  [)Iant  on  scows,  a  covered  scow  being  used  for 
the  transportation  of  cement. 

Crushing  Unit 

The  plant  consists  of  a  tower  containing  crushers 
and  screeners  to  the  top  of  which  the  gravel  is  carried 
in  a  bucket  travelling  on  a  cable,  after  having  been 
thoroughly  washed  by  fresh  water..  The  crushing, 
screening  and  washing  tower  is  maintained  on  wheels 
(in  tracks,  so  as  to  be  moved  as  old  deposits  are  ex- 
haused.  Day  and  night  operation  of  this  unit  can  be 
carried  out,  if  necessary,  to  obtain  the  required  sup- 
ply for  the  machines.  The  crushed,  screened  and  wash- 
ed material  is  supplied  to  storage  bins  beside  the  mixer 
plant. 

The  mixer  building  containing  two  1  yard  mixers 
(one  for  spare)  is  located  adjacent  to  the  tower.  Next 


to  this  building  is  a  large  machine  sho|j  and  boiler 
house,  ser\ed  by  transfer  tracks  connecting  it  with  the 
main  industrial  track  which  carries  the  finished  pro- 
ducts to  the  steam  room,  where  they  are  cured. 

The  building  in  which  the  blocks  are  made  con- 
tains five  machine  units  for  the  manufacture  of  the 
standard  faced  blocks.  A  large  trim  shop,  located  at 
one  end,  is  employed  for  the  manufacture  of  special 


Storage    yards,    showing   hydro-stone    blocks   awaiting    stnpincni 

pieces  of  unusual  size,  such  as  lintels,  sills,  coping- 
blocks,  which  are  cast  by  hand  in  wooden  moulds, 
manufactured  as  required  in  an  adjacent  pattern  shop. 

Blocks  Made  Under  High  Pressure 

The  machine  for  the  manufacture  of  hydro-stone, 
developed  by  the  Hydro-Stone  Co.,  Chicago,  is  a 
double-end     or     single-end    press,    applying    pressure 
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tliroiij^h  heavy  compound  toj^j^Ies,  the  o])er:iiioii  of 
which  is  fif^ured  to  apply  150,00()  lbs.  pressure  ajjainst 
the  face  of  tlie  blocks  while  in  the  mould.  This  [ires- 
sure  comi)acts  the  concrete,  squeezes  out  any  surj)lus 
water,  fills  up  the  voids  and  forms  on  the  block  a  dense 
face  and  square  sharp  edges.  The  mould  boxes  are 
made  stiff  and  strong  enough  to  withstand  the  heavy 
pressure,  S|)ccia'.  cores  ;'.re  employed  for  makin-^  cor- 
ner, half,  jamb,  double,  web  blocks  and  \enec'-  slabs, 
i'illers  used  vvilii  the^e  cores  vary  the  dimension.-^  ol 
the  face  of  the  l.-lrck  and  thickness  to  suit  the  require- 
ments. Two  double  end  machines  and  one  single  ma- 
chine are  employed,  with  a  total  output  of  3, .500  to  4,- 
000  blocks  per  day. 

A  fairly  dry  mix  is  used,  the  pro])ortions  having 
been  determined  after  careful  investigations  of  the 
sand  and  stone  available  at  the  plant.  For  belt  courses, 
water  table  courses,  etc.,  bevelled  edges  were  formed 
l)y  the  use  of  special  steel  facing  plates. 

Granite  Facing  is  Special  Feature 

The  granite  facing  is  easily  handled  as  the  blocks 
are  made  face  up  and  released  from  the  mould  face 
down.  The  mould  box  is  filled  with  an  ordinary  con- 
crete mixture  to  within  3/8  in.  of  the  top.  Mixed 
facing  material  is  then  applied  immediately. 

Upon  the  application  of  prefsure  a  thorough  bond 
is  secured  between  the  facing  and  body  of  the  block. 
.■\.  ])alktt  of  26  gauge  galvanized  iron  of  ihc  same  size 
as  the  face  of  the  block  is  used  in  removing  the  blocks 
from  the  mould,  this  pallet  being  supported  -in  a  wood- 
en jjallet  of  the  same  size,  built  from  7/8  in.  pine. 
The  block  is  received  from  the  mould  directly  on  the 
galvanized  iron  pallet  and  remains  there  through  the 
subsequent  operations  until  it  is  hard  enough  to  be 
removed  and  washed  about  24  hours  later. 

Washing  and  Curing 

Facing  material  is  crushed  granite  used  with  white 
cement  and  white  sand  in  order  to  obtain  the  full  effect 
of  the  granite.  The  crushed  granite  and  white  sand 
are  delivered  at  the  plant  in  bags  and  placed  in  bins 
adjacent  to  the  machine.  The  facing  material  is  mixed 
by  hand. 

After  the  block  comes  from  the  machine  it  is  placed 
on  a  rack  which  is  mounted  on  a  rack  car,  one  of  which 
stands  directly  behind  each  machine  at  all  times.  As 
soon  as  th«  rack  car  is  filled  it  is  pushed  on  to  a  flat, 
transfer  car  standing  on  the  industrial  track,  which 
car  is  taken  to  the  curing  room  and  later  to  the  wash- 
ing shed.  On  occasions,  when  rapid  hardening  is  de- 
sired the  blocks  are  taken  to  the  washing  shed  before 
being  cured. 

The  washing  shed  is  provided  with  a  plentiful  wa- 
ter supply  and  small  revolving  tables  on  which  the 
blocks  are  placed,  one  by  one,  after  being  removed 
from  the  pallets,  to  be  sprayed  and  rubbed  with  fibre 
bru.shes,  so  as  to  remove  any  film  of  cement  which 
may  have  formed  on  the  granite  surface.  To  remove 
stains  or  film,  which  do  not  readily  yield  to  the  water, 
a  small  amount  of  diluted  muriatic  acid  is  occasionally 
employed.  In  this  department  the  metal  pallets  are 
also  carefully  cleaned  and  straightened,  while  the 
wooden  pallets  are  carefully  examined  for  defects  of 
any  kind,  before  being  returned  to  the  machine  .shop 
for  re-use. 

After  the  blocks  are  thoroughly  washed  they  are 
again  placed  on  the  cars  and  transferred  to  the  steam 
rooms.  These  are  served  from  a  special  boiler  house. 
F.ach  of  the  eight  rooms  is  just  wide  enough  to  re- 


ceive two  trains  of  rack  cars  entering  at  one  end  and 
leaving  at  the  other,  so  that  pas.sage  is  continuous. 
When  a  train  of  rack  cars  is  ])ushed  into  the  room 
and  the  doors  closed,  the  steam  is  turned  on  until  the 
blocks  are  deemed  to  be  sufficiently  cured,  when  the 
cars  are  then  transferred  to  the  storage  yard. 

Shipment  of  Blocks 

Several  hundred  thou.sand  blocks  will  be  stored  in 
the  yard,  which  is  served  by  tracks  connecting  it  with 
both  the  steam  rooms  and  the  wharf.  Blocks  are  load- 
ed in  wooden  skips  containing  about  70  blocks  each, 
which  are  loaded  on  freight  cars  and  taken  to  the  pier 
where  the  skips  are  transferred  to  scows  for  shipment 
to  Halifax.  Each  scow  carries  24  skips.  The  skips 
full  of  blocks  are  unloaded  by  derrick  on  the  wharf  at 
Halifax  and  conveyed  by  motor  truck  to  the  site  of 
the  building  operations.  The  .scows,  on  their  return 
tri]),  bring  back  cement,  crushed  granite  and  white 
sand  as  well  as  empty  skip.s.  The  blocks,  while  on  the 
skips,  are  carefully  packed  in  excelsior,  which  prevents 
injury  or  staining. 

A  pier  1200  feet  long  extends  out  into  the  harbor 
and  the  trains  of  flat  cars,  loaded  with  skips,  are  run 
out  on  this  pier,  so  that  the  skips  are  handled  by  means 
of  a  derrick  or  by  a  travelling  crane  directly  from  the 
cars  to  the  scows.  Co-ordination  is  arranged  between 
the  manufacturing  and  consuming  ends,  so  that  the 
shipment  of  blocks  from  the  plant  will  not  fall  behind 
or  exceed,  to  any  great  degree,  the  consumption  at  the 
building  site. 

In  constructing  the  dwellings,  the  foundation  walls 
are  of  concrete  poured  in  wooden  forms,  all  which  are 
standardized  and  used  many  times.  Contractors  have 
worked  out  many  ingenious  devices  for  erecting  and 
removing  forms  with  as  little  labor  and  as  little  injury 
to  the  forms  as  possible.  The  concrete  foundation 
walls  are  extended  just  above  the  concrete  line.  From 
this  level  to  the  level  of  the  first  floor,  hollow  walls 
are  constructed  of  hydro  stone,  comprising  an  inner 
and  outer  wall  with  a  space  between.  The  "T"  shaped 
blocks  make  it  possible  to  use  this  double  construction 
with  horizontal  and  vertical  air  spaces.  Above  the 
first  floor  level  the  exterior  walls  are  built  of  a  single 
thickness  of  blocks,  having  two  lugs  instead  of  the  one 
lug  of  the  "T"  shaped  block.  These  project  into  the 
building  and  form  studs  to  which  wood  furring  strips 
are  fastened  and  bishopric  board  and  plaster  applied 
directly.  The  back  of  the  blocks  is  thoroughly  covered 
with  waterproof  jiaint  to  prevent  the  passage  of  mois- 
ture through  the  joints. 

Rapid  progress  was  assured  by  the  large  size  of  the 
blocks.  This  made  it  possible  to  lay  them  up  quickly 
with  a  small  labor  force. 


The  city  engineer  of  Swift  Current,  Sask.,  Mr.  J 
W.  Calder,  informs  the  Contract  Record  that  the  pro- 
posed 25-ton  team  bridge  is  Still  in  abeyance  and  that 
it  is  not  certain  whether  the  work  will  be  gone  ahead 
with  this  year.  The  15,000  yards  of  pavement  which 
it  was  reported  would  be  laid  this  year,  will  not  be 
proceeded  with  during  1919. 


The  labor  troubles  in  Toronto  are  said  to  be  re- 
sponsible for  the  withholding  of  many  large  building 
enterprises  until  next  year.  It  is  .stated  that  the  activi- 
ties of  this  season  will  be  greatly  curtailed,  as  many 
concerns  had  definitely  decided  to  postpone  their  pro- 
posed construction  work  for  this  year. 
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Accident  Prevention  in  the  Contracting  and 

Building  Industries 

Efficiency  in  the  Construction  Business  Must  Deal  With  The  Human  Ele- 
ment— Measures   That   Reduce   Accidents,   Therefore,    Increase  Efficiency 

By  Wills  Maclachlan* 


IF  ail  investigation  is  made  into  the  accidents  occur- 
ing  in  the  contracting  and  building  industry  in  On- 
tario, it  will  be  an  eye-opener  for  anyone  engaged  in 
that  business.  During  1916,  according  to  the  re- 
ports of  the  Workmen's  Compensation  Board  there 
were  31,581  days  lost  time  due  to  accidents  which  caus- 
ed more  than  7  days  lost  time  in  this  industry,  or  tak- 
ing 250  days  as  the  average  working  year,  the  industry 
supported  125  men  under  medical  care,  from  which 
men  they  did  not  receive  any  constructive  work.  These 
accidents  resulted  in  729  temporary  injuries,  61  per- 
manent injuries  and  15  fatalities.  Surely  at  a  time 
when  every  man  was  needed,  every  endeavor  should 
have  been  made  to  cut  down  this  absolute  waste  of 
human  energy.  More  recent  figures  are  not  yet  avail- 
able, but  it  is  safe  to  say  that  the  record  for  1917  or 
1918  would  not  have  been  very  much  different  from 
the  one  cited. 

In  making  a  start  to  prevent  accidents,  the  first 
essential  is  for  the  heads  of  the  contracting  firms,  or 
as  the  saying  goes,  the"  big  bosses",  to  really  feel  that 
accidents  must  be  cut  down  to  a  minimum,  and  lend 
their  real  constructive  support  to  methods  of  carrying 
this  out.  Without  the  hearty  support  of  the  head  of 
any  business,  accident  prevention  usually  becomes 
worse  than  useless,  those  in  lower  grades  of  author-, 
ity  paying  little  or  no  attention  to  the  suggestions  for 
the  successful  carrying  out  of  the  work.  If  the  head 
of  a  firm  will  follow  one  of  his  accident  cases  to  the 
home,  and  realize  what  it  means  there,  his  support  will 
usually  be  enlisted.  It  is  not  a  difficult  matter  to  imag- 
ine the  physical  sufifering  of  the  injured  man,  but  it  is 
hardly  possible  to  get  a  real  idea  of  the  worry  and  suf- 
fering of  the  man's  family.  In  these  times  when  a 
dollar  has  to  be  stretched  as  it  has  never  had  to  be 
stretched,  financial  burdens  due  to  sickness  or  accrdent, 
which  are  really  not  all  covered  under  the  Work- 
men's Compensation  Act,  should  be  cut  to  a  minimum. 

Human  Element  Sometimes  Overlooked 

In  the  building  and  contracting  industry,  we  find  a 
situation  in  which  most  employers  were,  not  many 
years  ago,  employees  themselves  and  they  have;  per- 
haps more  than  in  other  industries,  the  ability  to  see 
life  through  the  eyes  of  their  employees.  Many  of 
those,  however,  who  are  in  the  position  of  foreman  and 
superintendent,  are  so  engrossed  in  the  work  of  me- 
chanical efficiency  that  they  sometimes  forget  the  hum- 
an element.  There  is  also  the  difficulty  in  any  con- 
struction work  that  tools  and  machinery,  scaffolds  or 
staging  are  for  temporary  use.  The  argument  is  often 
put  forward  that  the  conditions  existing  around  the 
job  are  only  temporary  and  will  be  done  away  with 
and  superseded  by  a  permanent  structure  within  a  very 
few  days.  The  trouble  with  the  situation  is  that  it 
takes  but  a  few  seconds  to  injure  or  kill  a  man  and  it  is 
found  that  most  of  the  serious  accidents  are  caused  by 

•.Safety  engineer,   Kydro-EIectric   Power   Commission  of  Ontario. 


these  temporary  structures,  the  details  of  which  are 
changing  from  time  to  time  and  the  workmen  have 
not  time  to  become  familiar  with  the  hazards  existing 
about  them. 

Personnel  is  Changing 

In  carrying  on  accident  prevention  work  in  a  manu- 
facturing plant,  you  are  to  a  very  great  extent  dealing 
with  a  working  personnel  that  in  normal  times  is  not 
changing  to  a  very  great  extent.  This  is  not  true  in 
construction  work  and  the  labor  turnover  in  this  class 
of  work  is  notoriously  high.  Whether  it  would  be  so 
high  if  working  conditions  were  made  a  little  better, 
is  a  question  for  the  future  to  decide.  Although  the 
W'orkers  change  quite  frequently,  the  superintendents 
and  foremen  do  not  change  in  the  same  way.  It  there- 
fore comes  about  that  the  keystone  in  any  accident  pre- 
vention work  about  a  construction  job  is  the  superin- 
tendent and  his  foreman.  At  the  present  time,  these 
men  are  held  accountable  for  accidents  which  happen 
under  their  jurisdiction  and  it  is  certainly  quite  possible 
and  probable  that  in  the  near  future  they  will  be  held 
responsible  for  the  accidents. 

Most  of  the  lost  time  on  construction  work  can  be 
classified  under  the  following  twelve  headings : 

1.  Handling  materials. 

2.  Handling  tools. 

3.  Bad  or  broken  tools. 

4.  Falling  or  flying  objects. 

5.  Poor  or  broken  stagings,  scaffolds,  and  runways. 

6.  Lack  of  toeboards,  rails  and  screens. 

7.  Falls  or  slipping. 

8.  Protruding  nails. 

9.  Ladders. 

10.  Ropes,  chains  and  cables. 

11.  Machinery  and  equipment. 

12.  Miscellaneous. 

These  causes  of  accidents  are  admirably  summed  up 
in  a  paper  by  L.  D.  Woedtke,  Director  of  Safety,  of  the 
Fred  T.  Ley  &  Co.,  Inc.,  gentral  contractors,  of  Spring- 
field, Mass.,  which  was  read  before  the  National  Safety 
Council  in  St.  Louis,  an  extract  of  which  is  as  follows: 

Handling  Materials 

1.  Wheelbarrows,  canthooks,  ropes,  chains  and 
slings,  blocks  and  falls  scale  boxes,  dump  and  fiat  cars, 
derricks,  cranes,  etc.,  should  be  kept  in  good  condition 
or  discarded  if  unsafe.  Constant  inspection  should  be 
made  and  employees  requested  to  report  all  unsafe  con- 
ditions and  to  use  danger  tags  for  faulty  or  condemn- 
ed equipment. 

2.  Stout,  round  runways,  platform  and  stagings  of 
selected  materials  and  safe  construction.  Close  super- 
vision by  foremen  is  required  in  this  connection. 

3.  Proper  piling  and  placing  of  piles  of  lumber, 
brick,  pipe,  cement,  stone,  tile,  etc. 

4.  Continual  cautioning  by  foremen  against  "fool- 
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ing,"   the  "dropsy   habit,"   "butterfingers"   and   "over- 
loads." 

Handling  Tools 

1.  Heads  of  bull  points,  chisels,  drills  and  hammer- 
ing tools  dressed  and  trimmed  every  time  points  or 
edges  are  sharpened.  Also  care  in  over  or  under 
hardening. 

2.  All  handles  well  wedged  and  supply  of  new 
handles  on  hand. 

3.  All  tools  stored  in  modern  racks  in  tool  houses, 
with  heads,  faces,  etc.,  exposed  to  show  condition  and 
need  of  attention. 

4.  Danger  tags  in  tin  half-containers,  conveniently 
placed  in  tool  boxes,  tool  houses,  fiekl  offices,  etc. 

5.  Foremen,  blacksmiths  and  tool  men  made  res- 
ponsible for  inspection  repair  and  upkeep  of  all  tools. 

6.  Constant  instruction  and  education  against  care- 
less sawing,  hammering,  use  of  wrenches,  etc.,  causing 
injuries  to  hands  and  limbs. 

Bad   or   Broken   Tools 

1.  Every  accident  from  such  causes  should  be 
clo.sely  investigated,  bad  tools  to  be  especially  called  to 
the  superintendent's  and  forman's  attention,  and  poor 
tools  being  called  to  the  purchasing  agent's  attention. 

2.  There  are  many  types  of  tools,  references  to 
which  can  be  secured  from  the  National  Safety  Council, 
and  such  data  should  be  furnished  the  purchasing 
agent. 

3.  Tools  showing  inferior  quality  or  defective  ma- 
terial should  be  taken  up  with  the  manufacturer  or 
dealer  from  which  they  were  purchased. 

Falling  or  Flying  Objects 

1.  Suitable  goggles  should  be  provided  on  every 
job  in  every  tool  box  and  ttK)l  house.  It  is  well  to 
look  over  carefully  the  many  types  of  goggles  on  the 
market  and  secure  the  advice  and  consultation  of  super- 
intendent and  foremen  before  buying  in  large  quantit- 
ies. 

2.  Superintendents  and  foremen  must  be  held  res- 
ponsible for  men  wearing  goggles  when  chipping  and 
drilling  concrete,  stone,  iron,  steel,  etc.  Educatjon 
preventives  and  sometimes  force  must  be  advanced  to 
the  rank  and  file  on  the  matter  of  goggles  by  the  fore- 
man. 

3.  Extra  sets  of  chipping  and  drilling  tools  should 
be  provided  on  all  jobs  to  allow  other  sets  being  re- 
paired or  sharpened  and  not  delay  or  hold  up  any  work. 

4.  Toeboards  or  skirt  boards,  screens,  etc.,  on  scaf- 
folds, stagings  and  inclined  runway  where  materials 
are  stored  temporarily,  prevent  men  below  being  hit 
by  falling  objects. 

5.  Chutes  for  rubbish  or  waste  disposal  should  be 
closed  in  all  the  way  and  well  guarded  on  the  ground. 

Poor  or  Broken  Stagings,  Scaffolds  and  Runways 

1.  Sound  material  of  adequate  strength,  well  se- 
lected and  constructed,  without  weak  knots,  also  no 
loose  boards. 

2.  Hand  rails  or  ropes,  also  screens,  in  addition  to 
toe  and  skirtboards  on  all  exposed  edges  of  staging, 
scaflfolds,  runways,  floors  and  elevator  shafts,  openings, 
etc. 

3.  Diagrams  made  by  our  foreman  directly  in 
charge  of  work  on  which  scaffolding,  stagings,  run- 
ways, etc.,  broke  or  caused  accidents  should  be  secur- 
ed and  the  causes  ascertained,  so  that  all  other  jobs 
may  be  advised  accordingly. 


Lack  of  Toeboards,  Rails  and  Screens 

1.  As  this  heading  has  so  much  in  common  with 
poor  or  broken  stagings,  scaffolds,  and  runways,  see 
recommendations  under  that  head. 

2.  Impress  on  superintendents,  foremen  and  men, 
the  injustice  of  causing  injuries  through  lack  of  fore- 
sight and  care  in  this  regard. 

Falls   or    Slipping 

1.  Pa.ssageways,  floors,  driveways  and  working 
s])aces  should  always  be  kept  clear  of  waste  or  sur- 
plus material. 

2.  Gates  and  railings  at  elevator  and  hoist  shafts, 
floor  openings,  etc.,  should  be  located  at  least  sixteen 
feet  away  from  openings  to  prevent  persons  leaning, 
being  struck,  or  slipping  through  the  opening. 

3.  l""ooling  on  stairways,  ladders,  scaffolds  and 
stagings  should  be  cau.se  for  serious  reprimand  and 
discharge,  if  necessary. 

Protruding  Nails 

1.  Waste  and  debris  should  be  kept  cleaned  up 
properly  and  disposed  of  through  rubbish  chutes  or 
piled  out  of  the  way. 

2.  Kegs  and  cases,  when  opened,  should  have  pro- 
truding nails  withdrawn  or  bent  over. 

3.  Stripped  forms  in  concrete  work  should  be  ])iled 
clear  of  passageways  as  taken  down,  and  protruding 
nails  piled  downward  until  attention  can  be  given  them. 

4.  Every  man  on  the  job,  from  superintendent  to 
water  boy,  should  constantly  turn  over  or  pick  up 
loose  boards  or  planks  with  protruding  nails.  Water 
boys,  tool  men,  etc.,  can  be  equipped  with  hammers 
on  belts  and  constantly  bend  over  or  pull  out  protrud- 
ing nails  about  the  job. 

5.  Under  no  circumstances  allow  an  injury  from 
nails  to  go  unattended  and  make  the  superintendent 
and  foreman  responsible  for  attendance  by  a  doctor 
immediately,  and  advocate  the  doctor  using  anti-tetan- 
us serum,  if  at  all  doubtful,  as  lockjaw  cases  are  al- 
most hopeless  in  advanced  stages. 

Ladders 

1.  Do  not  allow  ladders  to  be  painted  with  pig- 
ment or  lead  paint.  Insist  on  new  ladders  being  treat- 
ed with  linseed  oil  and  shellac,  so  that  defects  or  de- 
terioration v^'ill  always  be  visible. 

2.  Continually  discouraging  the  use  of  homemade 
ladders  and  occasit)nally  call  for  a  report  from  every 
job  as  to  the  condition  of  all   ladders. 

3.  Co-operate  with  the  purchasing  agent  in  secur- 
ing the  best  possible  materials  in  ladders,  and  even 
safety  types  for  certain  kinds  of  work  where  advisable. 

4.  If  safety  feet  are  used,  be  sure  the  type  pur- 
chased is  suitable  for  universal  conditions,  such  as  con- 
crete, wet  wooden  floors,  steel  surfaces,  etc.,  as  well 
as  for  use  on  the  ground.  This  is  a  difficult  problem 
and  the  the  superintendent  and  foreman  should  be 
carefully  consulted  on  same. 

5.  Ladders  should  be  well  braced  or  lashed  to  pre- 
vent slip()ing,  wherever  advisable ;  the  safe  angles  of 
placing  ladders  should  be  compiled  with.  The  Nation- 
al Safety  Council  recently  issued  a  bulletin  showing 
safe  angles  for  ladders  of  various  lengths. 

Ropes,  Chains  and  Cables 

1.  Up-to-date  tables  of  safe  loads  at  various  angles 
of  slings  for  ropes,  chains  and  cables,  should  be  fur- 
nished all  superintendents  and  foremen  and  posted  on 
bulletin  boards.    The  tables  shown  in  old  style  engin- 
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eering  handbooks  are  now  pronounced  inadequate  by 
safety  engineers,  on  account  of  present  day  material 
used  in  their  manufacture. 

2.  Coils  of  ropes  should  never  be  stored  near  acid 
carboys,  the  fumes  of  which  disentegrate  the  fibre 
without  same  being  visible. 

3.  Purchasing  agents  should  be  furnished  with 
up-to-date  specifications  on  which  to  buy  hand-made 
or  machine-made  chains.  The  National  Safety  Council 
will  furnish  these  specifications  on  request. 

4.  Caution  superintendents,  foremen  and  men  "to 
stand  from  under  the  load,"  "avoid  kinks,  twists  and 
sudden  jerks,"  "keep  loads  ofif  points  of  hooks,,"  "keep 
cables  well  lubricated"  and  store  them  away  from  alk- 
alies, gases,  fumes  and  acids. 

Machinery  and   Equipment 

1.  Daily  inspection  by  foreman,  rigger  or  some 
responsible  person  of  all  hoisting  apparatus  and  me- 
chanical equipment  on  the  job  and  a  thorough  over- 
hauling at  main  equipment  plant  on  return  from  a  job. 

2.  If  equipment  is  sent  from  one  job  to  another, 
thorough  overhauling  or  repairing  should  be  made,  or 
if  same  is  not  practical,  all  defects  or  attention  needed 
should  be  marked  with  tags  and  a  memorandum  or 
letter  forwarded  to  the  job  where  such  equipment  is 

being  sent.  ,     i    r  • 

3.  All  gearing,  keys,  setscrews,  exposed  shafting 
ends,  revolving  projections,  etc.,  should  be  thoroughly 
enclosed  or  well  guarded  on  hoisting  engines,  drums, 
winches,  mixer,  screens,  steam  shovels,  saws,  mechani- 
cal clutches,  grinding  wheels,  etc. 

4.  Safety  collars  and  couplings,  headless  set 
screws,  shaft  pulleys  and  clutch  housings,  etc.  wherever 
practicable ;  adequate  grab  handles  and  steps  on  large 
equipment,  such  as  locomotives,  steam  shovels,  cabs, 
cranes,  dump  and  flat  cars,  etc. 

5.  Correct  guards  on  gauge  glasses  and  water 
columns.  This  is  a  serious  problem,  as  many  types  of 
gauge  glass  guards  are  not  practicable,  because  they 
require  additional  holes  in  boilers,  some  of  which  al- 
ready have  too  many  holes,  and  cause  considerable  ex- 
pense, and  also  loss  of  time  while  same  are  being  in- 
stalled. Types  of  gauge  glass  guards  are  now  on  the 
market  which  can  be  slipped  on  instantly,  and  do  not 
require  any  drilling  of  boilers,  loss  of  time  or  di,suse  of 
equipment;  master  mechanics,  engineers,  etc.  take 
more  kindly  to  these  types. 

6.  Cylindrical  or  safety  heads  provided  on  jointers 
or  buzzplanes,  api)roved  .safeguards  such  as  spreaders, 
etc.,  on  all  saws  (circular,  spread,  crosscut,  overhead, 
treadle,  swing,  band,  etc.) 

7.  Hooks  for  large  hoi.sts,  cranes,  derricks,  etc.,  pro- 
vided with  handles  on  the  back,  and,  where  advisable, 
with  guards  over  points  of  hooks.  It  is  well  to  con.sult 
with  the  master  mechanic  and  especially  the  rigger 
blade  enclosures,  travel  limits,  table  guards,  pushers, 
and  hoisting  man  on  this  matter. 

8.  Pulley  blocks,  whether  wood  or  iron,  should  be 
equipped  with  adequate  side  plates  or  flanges  to  pro- 
tect mesh  points  between  ropes  and  blocks.  Bearings, 
pins  and  wheels,  should  be  carefully  inspected  period- 
ically, as  this  equipment  gets  much  abuse  and  wear. 

9.  .Advocate  thorough  inspection  of  all  mechanical 
equipment  on  rainy  days,  when  it  is  likely  some  super- 
intendent, foreman,  mechanic  or  rigger  may  be  idle. 

10.  Such  equipment  might  just  as  well  be  purchas- 
ed with  the  safety  idea,  such  as  safety  types  of  gaso- 
line cans,  carboy  inclinators,  hammering  tools,  drills. 


bull  points  and  chisels  of  the  best  steel,  well  tempered, 
etc. 

Miscellaneous 

1.  Adequate  shoring  and  excavating,  or  tops  kept 
broken  down  to  prevent  caving. 

2.  Appropriate  danger  signs,  tags  and  warnings. 
On  account  of  men  working  above  or  below  dangerous 
passes,  forbidding  riding  on  elevators,  the  public  warn- 
ed to  keep  out,  fire  prevention  notices,  occasional  pat- 
riotic bulletin.s — assisting  the  government  in  Ameri- 
canization, Liberty  loans,  thrift  stamps,  campaigns 
against  venereal  diseases,  etc. 

3.  First  class  guards,  protecting  exposed  electric 
switches,  wires,  transformers,  etc.,  against  personal 
contact  by  use  of  cabinets,  enclosures,  warning  signs, 
etc. 

4.  Children  and  the  i)ublic  being  kept  away  from 
construction  work  where  they  have  no  business. 

5.  Fire  prevention  methods,  boilers  safely  housed, 
spark  guards  on  smokestacks,  spark  screens  on  sala"- 
manders,  fire  extinguishers  in  job  offices,  tool  houses 
and  appropriate  parts  of  the  work.  (The  National  Fire 
Underwriters'  Association  will  furnish  you  bulletins  on 
fire  prevention.) 

6.  A  surprising  number  of  men  are  disabled 
and  lose  time  through  causes  other  than  accidents.  Sun- 
burn, poison  ivy,  bad  drinking  water  causing  dysen- 
tery, infection  from  boils,  pimples,  etc.  Personal  ad- 
vice and  caution  by  superintendents  and  foreman  can 
reduce  this  cause  of  loss  of  time  in  many  instances. 

An  increasing  number  of  eye  injuries  is  found  on 
any  construction  work.  This  is  especially  true,  among 
steel  workers  or  workers  cutting  concrete  or  stone. 
Any  contractor  will  do  well  to  require  such  workmen 
to  wear  goggles  which  will  reduce  the  eye  accidents  to 
a  minimum. 

A  matter  that  might  well  receive  the  very  serious 
consideration  of  contractor's  associations  is  that  of 
having  scaffolds  put  up  in  a  permanent  way  and  owned 
jointly  by  the  various  contractors  carrying  out  any 
work.  Such  scaffolds  can  be  put  in  a  more  substantial 
way  and  will  certainly  be  far  safer.  This  matter  needs 
only  a  limited  amount  of  co-oi)eration  to  put  into  suc- 
cessful working. 

Stepping  from  the  question  of  co-operation  oetween 
various  contractors,  it  is  very  natural  to  come  to  the 
point  of  co-operation  between  contractor  and  his  em- 
ployees in  the  prevention  of  accidents.  Any  contract- 
or who  will  have  formed  among  his  employees  a  com- 
mittee for  the  prevention  of  accidents  and  who  will 
take  time  to  sit  down  and  discuss  matters  with  such  a 
committee,  will  go  a  long  way  towards  reducing  his 
accidents  to  a  minimum.  Such  a  committee  should  not 
be  what  is  commonly  called  a  grievance  committee,  but 
the  men  should  be  advised  that  it  is  constructive  sug- 
gestions and  criticisms  that  are  required  and  if  both 
enter  into  the  work  with  the  common  object  of  ])re- 
venting  accidents  and  making  for  a  saving  for  both 
contractor  and  employee,  beneficial  results  are  sure  to 
be  obtained. 

Efficiency  in  the  contracting  business  as  well  as  in 
industry  in  general  has  too  much  been  weighed  from 
purely  material  and  very  temporary  standards.  In 
the  future,  efficiency  will  far  more  deal  with  the  human 
element  and  more  permanent  forms  of  progress  than 
it  has  done  in  the  past.  In  obtaining  this  better  type  of 
efficiency  we  will  arrive  at  a  real  efficiency  that  we  have 
not  been  able  to  obtain  in  the  past,  although  we  have 
been  striving  for  it. 
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Present  Abnormal  Conditions  Can  be  Offset  by 
a  Study  of  Economy  in  Building  Design 

Adaptation  of  a  Building  to  Its  Purpose,  Determination  of  Type  of  Con- 
struction, Convenience  of  Erection  are  Points  to  Observe  to  Save  Money 

— By  A.  H.  Harkness* ■ 


NOTWITHSTANDING  the  great  lack  of  ac- 
commodation in  practically  all  lines  of  indus- 
try, and  for  the  housing  of  the  people 
of  the  country,  the  building  industry  has 
not  yet  become  any  way  near  normal  in  volume 
or  value.  The  two  most  apparent  causes  for  this  condi- 
tion are  the  unsettled  state  of  labor  and  the  greatly 
increased  cost  of  building  as  compared  to  the  period 
previous  to  the  war.  This  increased  cost  may  be  con- 
sidered to  average  as  much  as  seventy-five  per  cent. 
Many  building  schemes  which  are  projected  with  pre- 
war costs  in  mind,  are  immediately  dropped  when  the 
l)romoter  ascertains  what  his  contemplated  building  is 
likely  to  cost.  In  some  cases,  plans  have  been  pre- 
pared and  tenders  received  before  the  project  is  laid 
aside,  in  other  cases  an  honest  estimate  of  the  cost 
is  quite  sufficient  to  cause  the  owner  to  postpone  oper- 
ation in  the  hope  of  getting  better  prices  in  the  future. 
Whether  there  is  any  possibility  of  the  cost  of 
building  ever  approaching  the  old  level  or  not  is  open 
to  question.  The  probability  is  that  there  will  be  no 
substantial  reduction.  It  is  inevitable  that  the  cost  of 
building  must  vary  directly  as  the  cost  of  labor,  and 
very    improbable    that    once    having    obtained 


perhaps  as  well  as  any  other.  I'or  instance,  a 
warehouse  might  be  built  with  the  ordinary  joist 
construction  or  of  slow  burning  construction,  of  rein- 
forced concrete,  of  various  combinations  of  wood  and 
steel,  or  of  steel  frame  fireproofed  with  tile,  or  with 
concrete.  Any  one  of  these  types  might  house  the 
materials  to  be  stored  as  well  and  as  conveniently  as 
any  other.  The  question  as  to  which  type  should  be 
adopted  requires  the  use  of  the  best  judgment  of  the 
designer. 

Determination  of  Type  of  Construction 

Perhaps  the  most  important  consideration  in  deter- 
mining what  ty])e  of  construction  should  be  used  is 
the  fire  hazard,  both  internal  and  external,  and  its 
effect  on  the  rate  of  insurance.  Knowing  the  cost  of 
two  different  types  of  construction  and  the  difference 
in  the  insurance  rate  it  is  only  a  question  of  arithme- 
tic to  determine  which  is  the  more  economical.  The 
designer  should  bear  in  mind  however,  that  ])erhaps  not 
fifty  per  cent,  of  the  loss  due  to  a  fire  can  be  covered 
by  insurance.  It  is  only  the  loss  on  the  building  and 
contents  that  can  be  protected.  Any  loss,  due  to  the 
interruption  of  business,  has  to  be  borne  by  the  own- 
er.   The  effect  of  the  use  of  any  material  on  the  in- 
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a  certain  scale  of  wages,  the  labor  unions  will  ever  be  ^      i.     ,,  ,               ^  ■      ■,        ■,     ■                r  , 

prepared  to  accept  less.   Any  one  requiring  additional  ^"'•^"j^^  'f^^  should  be  ascertained  and  given  careful 

accommodation  would  perhaps  be  well  advised  to  ac-  consideration.     It   is   very   good   economy    to   expend 


perhaps 

cept  conditions  as  they  are.  A  certain  amount  may 
be  accomplished  to  help  the  situation  by  a  very  care- 
ful study  of  economy  in  both  the  design  and  construc- 
tion of  a  building. 

Building  Adapted  to  its  Purpose 

The  first  and  most  inqxirtant  consideration  in  the 
planning  of  a  building  is  that  it  be  adapted  to  its  pur- 
pose. This  will  very  often  exceed  in  importance  any 
question  of  economy  that  might  be  affected  by  differ- 
ence in  the  type  of  design.  The  improper  planning  of 
a  factory  may  easily  result  in  an  annual  waste,  quite 
equal  to  the  annual  carrying  charge  of  the  structure. 
lUit  after  the  building  has  been  planned  to  best  suit 
its  purpose,  there  may  still  be  a  very  wide  difference 
in  its  cost  depending  upon  the  materials  of  which  it 
is  constriicted  and  then  again  in  whether  the  best  use 
has  been  made  of  those  materials. 

In  designing  a  building,  it  is  seldom  that  the  ques- 
tion arises  as  to  whether  it  is  to  be  a  permanent  struc- 
ture or  not.  However  this  question  does  occasionally 
arise,  and  often  produces  rather  perplexing  problems. 
If  it  is  required  to  heat  the  building,  the  cost  of  pro- 
tection against  the  weather  by  a  certain  amount  of 
insulation  has  to  be  compared  with  the  cost  of  heat- 
ing for  the  assumed  life  of  the  building.  The  scrap 
value  of  the  building  at  the  end  of  its  period  of  use- 
fulness is  worthy  of  being  taken  into  consideration. 

In  permanent  buildings,  where  the  type  is  not  at 
once  determined  by  the  character  of  the  plan,  there 
may  be  a  choice  of  four  or  five  different  types  of  con- 
struction, any  one  of  which  will  serve  the  purpose 
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more  in  first  cost  on  account  of  getting  a  better  in- 
surance rate  by  so  doing. 

If  a  fireproof  building  is  the  more  desirable,  it  will 
generally  be  found  that  reinforced  concrete  will  be 
cheaper  than  steel  frame  fireproofed,  though  for  other 
reasons  in  some  cases,  the  steel  frame  may  be  the  more 
desirable  type  of  construction.  If  reinforced  concrete 
is  used  a  careful  study  should  be  made  of  the  column 
spacing,  of  whether  to  use  the  flat  slab  or  the  beam 
and  girder  type  of  construction,  of  whether  to  make 
it  skeleton  construction  or  wall  -bearing.  Generally 
speaking  the  closer  the  column  spacing  the  cheaper  the 
construction  will  be,  within  certain  limits,  so  that  in 
this  respect  the  cost  has  to  be  considered  in  its  rela- 
tion to  the  convenience  of  the  plan.  For  buildings  up 
to  a  certain  height  it  will  prove  more  economical  to 
carry  the  floors  on  the  walls,  while  above  this  height 
it  is  more  economical  to  carry  the  walls  on  the  con- 
crete framing.  Each  case  is  a  problem  in  itself  and 
must  be  determined  by  an  examination  of  the  relative 
costs  of  the  different  methods,  not  forgetting  to  take 
into  account  the  relative  convenience  of  the  two  in  the 
matter  of  construction.  In  the  beam  and  girder  type 
careful  consideration  should  be  given  to  the  spacing 
of  the  beams,  and  its  effect  on  the  thickness  of  slab 
and  cost  of  form  work.  A  careful  examination  of  the 
design  of  all  beams  and  columns  should  be  made  to 
be  sure  that  the  most  economical  proportions  between 
the  concrete,  steel  and  forms  have  been  obtained.  Dif- 
ferent floors  should  be  designed  as  similarly  as  pos- 
sible so  that  the  forms  may  be  re-used  with  a  mini- 
mum amount  of  alteration. 

A  careful  investigation  should  be  made  as  to  the 
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relative  costs  of  the  different  foundations  wliich,  in 
many  cases,  may  be  used.  It  is  not  unusual  that  there 
are  three  or  four  possible  different  designs  for  a  foot- 
ing and  the  cheapest  design  may  not,  by  any  means, 
be  apparent  without  actually  designing  and  estimat- 
ing the  cost  of  each. 

Convenience  of  Putting  a  Building  Together 

The  convenience  of  putting  a  building  together 
from  the  contractor's  standpoint  should  always  receive 
consideration.  It  is  more  particularly  in  the  matter  of 
details  that  a  designer  can  do  a  great  deal  to  make  ths 
work  more  economical  and  convenient  for  the  contract- 
or. The  way  steel  sash  are  set  into  the  concrete,  the 
avoidance  of  spandrel  beams  projecting  above  the  floor 
level,  unnecessary  variations  in  the  sizes  of  beams  and 
columns,  are  cases  in  point. 


It  would  be  possible  to  enumerate  an  almost  inde- 
finite number  of  particular  items  to  be  considered  from 
the  standpoint  of  economy.  In  fact,  should  a  person 
attempt  to  point  them  all  out  he  would  require  to  make 
a  complete  list  of  all  the  items  that  go  into  the  con- 
struction of  a  building.  The  designer  should  bear  in 
mind,  that,  whatever  he  does,  there  may  be  a  cheaper 
way,  equally  good,  of  doing  the  same  thing,  and  he 
should  make  every  effort  to  think  of  that  cheaper  way. 
After  the  last  four  or  five  lean  years  in  the  building 
industry,  architects,  engineers,  contractors,  and  sup- 
ply men  are  all  anxiously  hoping  for  an  amount  of  bus- 
iness that  will,  to  some  extent,  compensate  them  for 
their  long  wait.  Each  can  do  his  part  towards  bring- 
ing this  condition  about  by  hard  work,  care  and  mod- 
est ambitions  in  the  matter  of  profits  until  the  indus- 
trial conditions  of  the  country  become  more  normal. 


Economy   is    Feature   of  Steel    Construction 

When  Properly  Designed 

In  These  Days  of  High  Prices,  Steel  is  Claimed  to  Have  De- 
sirable Advantages   That   Make   it  an   "Efficiency"    Material 

By  J.  W.  Smith*    ^ 


A  FEW  years  ago  building  materials  in  general 
and  steel  in  particular  were  so  cheap  that 
there  was  not  as  much  incentive  for  strict 
economy  as  exists  to-day  when  costs  are  high. 
.'\s  yet  the  world  has  not  become  thoroughly  reconcil- 
ed to  the  high  price  level  and  there  is  considerable 
hope  that  prices  will  at  some  time  in  the  future  re- 
turn to  something  approximately  the  former  level.  In 
face  of  the  high  cost  of  living  and  labors'  demands,  it 
is  difficult  to  see  how  this  is  going  to  be  nrought 
about.  No  one  is  willing  to  accept  a  lower  wage  or  a 
price  below  cost  principally  because  it  is  impossible 
for  him  to  do  so  and  exist,  and  if  prices  are  reduced 
at  all  it  will  be  a  matter  of  years  before  such  action 
occurs.  Buildefs  are  therefore  anxious  at  present  to 
construct  at  the  very  lowest  cost  possible,  and  this  calls 
for  considerable  efficiency  in  design. 

During  the  last  few  years  steel  has  been  in  such  de- 
mand for  war  purposes  and  prices  have  been  so  high 
that  substitutes  have  been  used  wherever  possible. 
Many  structures  have  been  built  of  reinforced  con- 
crete or  wood  that  would  have  ordinarily  been  built 
of  steel,  and  many  builders  have  not  yet  become  en- 
tirely acquainted  with  the  fact  that  steel  is  obtainable 
again  for  all  purposes  and  at  reasonable  prices,  in  fact, 
at  low  prices  considering  the  cost  of  production  and 
as  the  steel  mills  and  steel  fabricating  shops  are  not 
filled  with  orders,  rapid  deliveries  can  be  made. 

Desirable  Features  of  Steel  Construction 

There  are  many  reasons  why  steel  construction  is 
desirable.  One  of  the  most  important  is  speed.  A 
steel  design  can  be  prepared  in  the  minimum  of  time 
and  the  entire  work  executed  often  in  less  time  than  it 
would  take  to  prepare  the  design  alone  in  reinforced 
concrete.  Another  important  consideration  is  safety. 
The  making  of  structural  steel  is  an  exact  science  and 
there  exists  no  doubt  as  to  its  strength.  There  is  no 
uncertainty  such  as  exists  with  concrete  made  at  the 
site  by  unskilled  labor,  which,  by  the  way,  requires  a 

*Chief   draftsman,   Dominion    Bridge   Co.,   Ltd.,   Toronto. 


great  deal  of  supervision.  Mistakes  are  liable  to  occur, 
such  as  the  placing  of  the  reinforcing  at  the  top  in- 
stead of  the  bottom  of  a  beam  or  slab  v^hich  usually 
results  in  failure  and  often  in  loss  of  life.  Steel  con- 
structing requires  no  particular  supervision  other  than 
that  provided  by  the  steel  fabricator. 

Economy  is  the  advantage  that  appeals  most 
strong  to  the  purchaser.  Steel  can  easily  hold  its  own 
against  other  building  materials  at  present  prices. 
Used  in  conjunction  with  certain  other  light  building 
materials  a  very  economical  structure  can  be  pro- 
duced. 

Materials  in  Conjunction  With  Steel 

Gypsum  slabs  for  roofs,  for  example,  have  several 
advantages  over  a  concrete  slab.  They  weigh  only  60 
lbs.  per  cu.  ft.  against  about  145  lbs.  for  concrete.  They 
are  obtainable  15  in.  wide  by  4  in.  thick  and  in  any 
length  up  to  seven  feet,  the  weight  per  square  foot 
being  only  20  pounds ;  a  4-in.  concrete  slab  weighs  36 
lbs.  No  timber  form  work  is  required  which,  at  pres- 
ent prices  of  timber,  is  a  big  item,  no  reinforcing  is  re- 
quired, and  they  are  placed  with  a  minimum  amount  of 
labor.  They  also  have  the  advantages  of  being  fire- 
proof and  non-conductors  of  heat,  cold  or  sound. 

Wood  is  a  very  light  building  material  and  can  be 
used  often  to  very  good  advantage  in  connection  with 
steel,  especially  where  a  fireproof  building  is  not  con- 
sidered necessary. 

For  buildings  such  as  forge  shops  or  steel  plants 
where  perfect  dryness  or  warmth  is  not  required  a 
building  covered  with  corrugated  iron  will  be  found 
to  be  economical.  Galvanized  corrugated  iron  weighs 
only  1  to  3  pounds  per  square  foot  and,  therefore,  the 
steel  frame  can  be  made  comparatively  light. 

Cement  tile  is  an^  ideal  roofing  material  for  cer- 
t.iin  types  of  buildings.  Interlocking  tile  requiring  no 
other  roofing  material  and  laid  directly  on  the  steel 
purlins  is  ideal  for  a  roof  with  a  pitch  of  about  6  in.  in 
12  in.  or  steeper.     Standard  sizes  are  26  in.  wide,  1  in. 
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thick  and  52  in.  long,  weighing  only  14j/j  pounds  per 
scjuare  foot  of  finished  roof. 

Flat  tile  for  u.se  on  roofs  with  a  small  pitch  are  ob- 
tainable 24  in.  wide  I'/z  in.  thick  and  60  in.  long  and 
weigh  17  lbs.  per  square  foot.  A  composition  roof  is 
usually  placed  on  the  flat  tile  to  make  it  waterproof. 

A  comparison  of  weight  of  walls  is  interesting. 

Weight  per   cu.   ft. 

Brick  wall   (13!/>  ins-) '■♦O  pounds 

Tile  wall  (12  ins.) 40 

Brick  wall  (9  ins.) 95 

Tile  wall   (9  ins.) 33 

Wall  of  9  in.  tile  faced  with  brick 80 

Reducing  the  weight  of  walls  saves  in  the  weight 
of  steel  lintels  and  also  reduces  the  size  of  foundations. 
Use  of  hollow  tile  provides  a  very  desiral)le  air  space 
in  the  wall,  and  a  good  plastering  surface. 

liach  problem  recjuires  careful  thought  and  inelivid- 
ual  treatment.  To  secure  the  best  results  owners, 
architects,  consulting  engineers  and  building  contract- 


Fig.    1 — One  day's  progress  on  a  steel  building  on  which   quick  erection 
was  demanded 

ors  should  consult  freely  with  reliable  steel  fabricat- 
ors who  are  more  than  willing  to  offer  suggestions, 
and  make  recommendations  without  charge.  Being 
in  close  touch  with  the  material  market  and  handling, 
as  they  do,  many  structures  of  various  types  they  are 
in  the  best  position  to  advise. 

Simplicity  Means  Cheapness 

Simplicity  is  an  important  consideration  also.  The 
lightest  structure  is  not  necessarily  the  cheapest.  The 
additional  weight  of  a  heavier  construction  is  often 
more  than  offset  by  the  increased  labor  cost  of  the 
lighter  structure.  In  general,  the  simplest  design  i-; 
the  cheapest.  Design  drawings  should  contain  all 
information  required  by  fabricators  so  that  it  will  be 
unnecessary  to  waste  time  seeking  information.  The 
clear  cut  job  always  secures  the  best  price.  When 
necessary  to  .show  steel  details  on  the  design  drawings 
and  attempt  should  be  made  to  keep  these  as  simple 
as  possible  but  details  should  be  left  as  far  as  possible 
to  the  fabricators  so  that  they  wjll  be  free  to  use  stan- 
dard construction  where  possible. 

Something  can  be  said  for  the  contract  which 
permits  the  contractor  to  economize  on  the  design  with 
a  division  of  the  saving  between  owner  and  contract- 


or. This  scheme  has  usually  been  to  the  advantage  of 
both  parties.  Often  a  steel  design  can  be  altered  in 
such  a  way  as  to  not  only  reduce  the  cr>st  of  steel  hut 
to  also  economize  on  other  materials. 

This  is  the  dawn  of  an  age  of  co-operation.  Let  the 
owner,  architect,  engineer,  and  contractor  get  together 
aiul  consult  freely  and  the  result  will  be  economy  and 
efficiency. 


Efficiency  in  Steel  Erection 

ONE  of  the  iH'inciiKil  advantages  in  using  steel 
frames  for  buildings  is  the  rapidity  with  which 
they  can  be  erected  thus  permitting  the  other 
trades  to  follow  quickly,  the  ultimate  result  be- 
ing the  completion  of  the  structure  in  the  minimum 
amount  of  time.  During  the  war,  steel  w'as  used 
wherever  possible  princiijally  for  this  reason,  many 
buildings  with  steel  frames  being  erected  for  the  manu- 
facture of  munitions  and  other  war  materials. 

Examples  of  Speedy  Erection 

One  of  the  buildings  erected  in  Canada  notable  for 
rapid  construction  was  a  machine  shop  for  Motor 
Trucks,  Limited,  at  Brantford,  Ontario.  P.  H.  Secord 
&  Sons  were  the  general  contractors.  This  building 
was  of  a  standard  ty])c,  three  30-ft.  bays  in  cross  sec- 
tion with  a  length  of  700  ft.  divided  into  35  panels  of 
20  feet  each.  It  contained  220  tons  of  steel.  This 
building  was  erected  for  the  manufacture  of  shells  for 
the  United  States  Government  and  speed  was  essen- 
tial. 

The  erectors  arrived  at  the  site  Monday  afternoon, 
June  3rd.  191S,  and  the  entire  steelwork  was  erected 
and  riveted  on  June  I2th,  in  a  jjeriod  of  Bi'/t  working 
days,  with  a  force  of  17  men. 

Figure  1  shows  the  general  outline  and  one  day's 
erection.  Note  how  the  bricklayers  are  following  up 
ilie  steelwork.  Figure  2  shows  all  steel  erected,  with 
the  roof,  walls  and  steel  sash  being  placed. 

The  erection  ecpii])ment  consisted  of  a  derrick  car 
which  unloaded  and  distributed  steel  and  erected  the 
bay  beside  railway  track ;  also  two  wooden  gin-poles 
operated  by  one  double  drum  hoisting  engine,  which 
erected   the  other  two  bays. 

Another  fine  exani])le  of  steel  erection  is  shown  in 
a  heat  treatment  building  of  standard  forge  shoj)  type 


Fig.    2.' 


-Complete  steel   frame  of   building  shown   in    Fig. 
and   rivetted   in  SS   days 


1.   was  erected 


for  the  same  ])Iant  as  tlie  above.  This  building  is  SO  ft. 
X  198  ft.  in  plan,  and  contained  94  tons  of  steel.  Erec- 
tion was  started  on  July  26th.  Figure  3  shows  the 
frame  practically  complete  on  August  2nd,  and  ou 
.■\ugust  10th  the  rivetting  was  completed.  The  entire 
work  was  performed  in  14  working  days  by  a  force  oi 
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8  men.    The  erection  equipment  consisted  of  one  wood- 
en gin-pole  operated  by  a  hoisting  engine. 

The  Skyscraper  Type 

Figure  4  ilUistrates  a  type  of  building  not  so  com- 
mon but  a  necessity  in  large  cities  where  land  values  in 
in  the  business  sections  are  very  high. 

This  illustration  shows  the  Royal   Bank  Building, 


Fig,   3 — Steel  frami.ng  of  this  building  was  completed  in    14  working  days 
with  a  force  of  eight  men 

Toronto,  in  the  course  of  erection.  Steel  frame  is,  of 
course,  the  only  construction  suitable  for  this  type  of 
structure.  Hollow  tile  flat  floor  arches  are  nearly  al- 
ways used,  being  placed  floor  by  floor  after  the  steel 
work  is  riveted.    The  walls  are  carried  on  the  steel  at 


each  floor,  and  work  can  be  started  at  almost  any  level. 
The  illustration  shows  the  walls  starting  at  the  5th 
floor ;  the  masons  working  from  a  scafifold  hung  from 
cantilever  beams  at  the  13th  floor.  More  than  three 
stories  of  walls  were  placed  in  one  week  on  this  struc- 
ture. The  wooden  derricks  at  the  3rd  floor  level  are 
placing  the  stone  work  of  the  lower  stories. 

The  steel  frame  was  erected  by  two  steel  guyed 
derricks.  These  are  shown  erecting  the  upper  stories. 
Steel  was  delivered  by  teams  on  Yonge  and  King 
streets.  The  derrick  booms  which  were  of  sufficient 
length  to  reach  out  over  the  teams  and  pick  up  the 
load,  raised  and  deposited  the  steel  on  the  last  floor 
erected.  Columns  were  in  two  storey  lengths.  Der- 
ricks erected  two  floors  of  steel  from  each  level,  and 
were  raised  tv^'o  stories  at  each  move. 

Street  Traffic  Limited  Progress 

The  guyed  derrick  is  the  best  equipment  for  this 
job  because  of  the  ease  and  speed  with  which  it  can  be 
raised,  four  hours  being  a  fair  average  of  the  time  re- 
quired for  the  entire  operation.  There  is  about  3,000 
to  IS  of  steel  in  this  structure  and  it  was  erected  in 
about  three  months,  an  average  of  40  tons  or  10  team 
loads  of  4  tons  each  per  day.    The  erection  was  pretty 


Fig.    4 — Th:    Royal    Bank    Building,    Toronto,    in    course   of   erection 


Girders    of    Strachan    Ave.    bridge    in    plan    and    elevation 


well  limited  by  the  number  of  teams  that  could  be  load- 
ed and  delivered  to  the  .site  and  unloaded  early  in  the 
day  before  street  trafific  became  heavy.  The  illustra- 
tion shows,  however,  that  the  steel  frame  was  well  in 
advance  of  the  other  trades  permitting  them  to  proceed 
without  delay.  These  results  were  obtained  by  care- 
ful jilanning  in  advance  and  co-operation  between  the 
steel  and  general  contractors. 

This  article  would  hardly  be  complete  without  ref- 
erence to  bridge  erection.  The  Strachan  Avenue 
bridge,  Toronto,  over  the  Grand  Trunk  Railway  af- 
fords a  very  good  example  of  rapid  and  efficient  erec- 
tion. This  bridge  is  of  a  through  plate  girder  type. 
The  girders  are  91  ft.  4  in.  long,  the  two  outer  girders 
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Fig.    6— Gall 


fr.imc    and    locomotive    crane    lifting   plate   girders 


being  8  ft.  deep  and  weighing  25>^   tons  each;  the 
centre  girder  is  10  ft.  deep  and  weighs  36i^  tons. 

Placing  Long  Bridge  Girder  Spans 

Figure  5  shows  the  girders  in  plan  and  elevation 
with  relation  to  the  railway  tracks.  It  was  necessary 
to  maintain  traffic  and  in  order  that  the  erection  and 
traffic  might  be  interfered  with  as  little  as  possible  the 
work  was  performed  on  Sunday,  when  railway  traffic 
was  comparatively  light.  The  erection  consisted  of  a 
gallows  frame  about  50  ft.  high,  the  legs  being  14  x  l4 
timbers  braced,  and  capped  by  two  18-in.  beams  at 
55  lbs.  There  was  .sufficient  clearance  between  the  legs 
of  the  frame  to  permit  trains  to  pass,  when  astride  the 
track. 

The  girders  were  delivered  on  flat  cars  in  a  vertical 
position  the  two  lighter  girders  being  loaded  together. 
They  were  placed  on  the  track  south  of  centre  line  and 
.shunted  to  position  under  the  gallows  frame.  Since 
the  centre  of  the  frame  was  not  central  between  abut- 
ments the  load  was  unbalanced.  This  was  overcome  on 
the  first  girder  placed  by  hanging  a  box  of  steel  punch- 
ings  weighing  about  five  tons  on  the  short  end  of  the 
girder  and  on  the  other  two  girders  a  locomotive  crane 
took  hold  of  the  long  end  and  balanced  it  until  placed 
on  abutments. 

The  hoisting  tackle  consisted  of  18  parts  of  %  in. 
diameter  cable,  the  ends  passed  through  a  snatch  block 
at  the  foot  of  each  leg  of  the  gallows  frame  and  attach- 
ed to  a  locomotive,  a  few  minutes  only  being  consumed 
in  the  actual  hoisting  operation.  After  the  first  girder 
was  in  position,  one  leg  and  cap  of  the  frame  were  dis- 
connected and  lifted  over  the  girder  and  placed  in  posi- 
tion for  the  next  lift  by  a  light  stiff  leg  derrick  placed 
on  the  south  bank,  the  other  leg  of  the  frame  being 
skidded  to  position  and  then  bolted  together  ready  for 
the  next  lift. 

Figure  6  shows  the  first  girder  in  place  and  centre 
girder  being  raised. 

All  of  these  structures  were  fabricated  and  erected 
by  the  Dominion  Bridge  Company,  Ltd.,  Toronto.  Mr. 
'J".  K.  Wells  being  in  charge  of  erection. 


Higher  Efficiency  Must  Gome  Through  High- 
er Individual  Efficiency,  Rather  Than 
Through  Mechanical  Efficiency 

^^^^-^^^^^^^^   By  Dudley  R.  Kennedy' 

MANV  struggling  developments  have  come  out 
of  the  war,  so  diverse  and  ramified  as  to  make 
it  impossible  to  dwell  even  briefly  upon  even 
a  fraction  of  them,  but  one  fact  is  receiving 
universal   discussion,  to  wit,  the  high  cost  of  living 
and  the  ever  increasing  demand  for  more  wages  by 
reason  of  the  cost  of  living. 

Both  in  Canada  and  the  United  States  the  public 
school  system  and  general  educational  facilities  have 
almost  religiously  held  aloof  from  the  discussion  of 
such  matters  as  capital,  its  investment,  proper  return 
thereon  in  the  shape  of  dividends,  the  difficulty  of  fin- 
ancing large  plants  and  holdings,  the  involved  principle 
of  credits,  and  many  other  points  involved,  so  that 
the  rank  and  file  of  our  people  are  in  almost  total  ig- 
norance of  those  things  which  the  average  business 
man  considers  fundamentals  of  business.  There  is 
just  now  beginning  to  crystalize  in  the  minds  of  the 
more  intelligent  leaders  a  new  type  of  public  opinion 
which  seems  to  sense  the  fact  that  the  ultimate  con- 
sumer, sitice  he  pays  the  bill — whether  it  be  for  wages 
or  dividends  to  stockholders — has  a  real  interest  in  the 
relations  of  employer  and  cm]iloyce. 

Wrong  Conception  of  Wage  Earning 
The  grand  collection  of  ultimate  consumers,  which 
means  society  as  a  whole,  have  been  carrying  the  bur- 
den of  increased  cost  and  increased  wages  and,  while 
it  seems  almost  too  fundamental  to  need  repetition,  it 
seems  that  somewhere  in  the  hurly-burly  of  our  war 
time  thinking  we  have  all  lost  sight. of  the  action  that 
wealth  must  be  created  and  that  a  man  must  earn 
everything  that  he  gets.  For  .some  years  past  we  have 
been  confusing  pay  or  wages  with  earnings,  as  ap- 
plied to  working  people.  They  are,  as  a  matter  of  fact, 
quite  different  things. 

If  it  were  only  possible  to  make  every  man,  wo- 
man and  child  understand  that  by  delivering  thirty, 
forty  or  fifty  per  cent,  efficiency  for  one  hundred  per 
cent,  pay  they  are  not  cheating  or  putting  anything 
over  on  their  employer,  but  are  in  reality  cheating 
themselves.  In  the  last  analysis,  the  employer,  not 
being  a  philanthropist,  simply  adds  the  additional  cost 
of  manufacturing  his  goods  to  his  selling  price  and 
passes  the  whole  along  to  you,  to  me.  to  the  very  in- 
dividuals in  fact  who  help  manufacture  the  product, 
and  so  on  and  .so  on,  while  the  price  of  stable  articles 
increases  and  the  wage  earner,  through  this  mistaken 
theory  of  basing  wages  upon  the  cost  of  living,  en- 
deavors to  catch  up  with  his  ever  mounting  bills. 

Higher  efficiency  must  come  through  higher  indivi- 
dual efficiency,  rather  than  through  mechanical  effi- 
ciency, because  it  is  hardly  possible  that  there  is 
enough  .slack  between  present  mechanical  efl^iciency 
and  a  hundred  per  cent,  mechanical  efl'iciency  to  take 
care  of  the  present  situation.  It  is  rather  to  be  hoped 
and  devoutly  prayed  for  that  through  such  mediums 
as  your  magazine  and  our  thinking  press  as  a  whole 
that  the  economic  action  can  be  graduallv  but'  surelv 
conveyed  to  every  per.son  who  works,  to  the  end  that 
full  appreciation  may  be  had  of  his  or  her  oldigations, 
not  only  to  the  individual,  but  to  society,  which  is  only 
a  collection  of  individuals.  -     -  " 

•Counsellor  in  Labor  Employment  and  Industrial  Relations  Prob- 
lema,   Philadelphia,   Pa. 
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Organization  as  a  Means  to  Higher  Efficiency 
in  the  Contracting  Business 

United  Action    is    Wanted    in    Dealing  with    Problems  of  Industry    in  Order  to 
Determine    Progressive   Policies   and    Eliminate   Difficulti.es  and    Bad    Practices 


ORGANIZATION"  and  "Efficiency"  are  words 
that  have  become  somewhat  stale  in  the  last 
few  years.  They  have  lost  their  one-time 
charm.  They  have,  as  a  matter  of  fact,  been 
overworked,  but — the  ideas  they  represent  have  not 
yet  been  put  to  effective  use  in  many  of  our 
industries.  The  men  of  the  building  and  construction 
industry  are,  we  think  it  must  be  admitted,  in  no  po- 
sition to  cast  stones  at  their  neighbors  for  this  fault. 
They  have  discussed  organization,  of  course,  and  have 
organized  in  many  localities,  but  have  not  yet  reached 
the  point  where  their  industry  might  be  termed  a  well- 
organized  one.  There  is  still  much  to  be  desired 
and  there  is,  perhaps,  a  danger  that  enthusiastic 
workers  who,  through  lack  of  the  necessary  co-opera- 
tion from  the  trade  in  general,  have  not  yet  seen  ade- 
quate results  for  the  time  and  energy  they  have  given 
to  association  activities,  may  become  disheartened  be- 
fore the  real  fruits  of  their  labors  can  be  reaped.  It 
seems  opportune,  therefore,  to  again  take  up  the  ques- 
tion of  organization,  and  in  the  paragraphs  which  fol- 
low, it  is  our  object  to  point  out,  briefly,  its  possibili- 
ties as  a  means  of  increasing  efficiency  in  the  contract- 
ing business. 

United  Action  in  Dealing  with  Problems  of  Industry 
The  main  purpose  and  underlying  idea  of  organ- 
ization is  to  obtain  united  action  in  dealing  with  the 
problems  of  industry.  What  the  problems  of  the 
building  industry  are,  the  men  connected  with  it  know 
very  well.  First  and  foremost,  perhaps,  is  the  diffi- 
culty of  cut-throat  competition.  There  are  men  in  the 
contracting  business  who  are  spoiling  the  game  for 
those  who  are  anxious  to  do  a  fair  job  for  fair  re- 
muneration. This  type  of  contractor  often  makes 
money,  but  it  is  either  through  skimping  the  job,  at 
the  expense  of  the  owner,  or  in  the  bankruptcy  courts, 
at  the  expense  of  his  creditors.  One  thing  he  certain- 
ly has  succeeded  in  doing,  and  that  is  in  lowering  the 
status  of  the  contracting  business.  Square  dealing 
must  be  forced  on  this  man  or  he  must  be  forced  out 
of  the  business,  and  the  only  effective  way  of  doing 
this  is  to  bring  pressure  to  bear  upon  him  through  a 
strong  organization,  either  by  educating  him  or  by 
establishing  such  relations  with  the  supply  men  and 
the  labor  unions  as  enables  it  to  control  the  situation. 
In  this  respect,  strong,  representative  trades'  unions 
are  a  distinct  advantage  to  the  legitimate  contractors, 
when  they  themselves  have  an  active  organization,  as 
they  can,  through  the  co-operation  of  the  labor  party, 
get  a  strangle  hold  upon  the  man  who  refuses  to  play 
the  game  honestly  and  fairly. 

Who  Can  Explain  the  Workings  of  the  Lien  Laws? 

No  doubt  there  are  contractors  in  the  various 
provinces  who,  through  careful  study,  have  come  to 
an  intelligent  conception  of  the  workings  of  their  re- 
spective lien  laws,  but  in  many  cases  they  are  extreme- 
ly puzzling  and  even  Philadelphia  lawyers  find  it  diffi- 
cult to  correctly  interpret,  them.    The  Ontario  Act,  for 


instance,  has  been  amended  and  rehashed  on  so  many 
occasions  that  the  original  form  is  not  now  recogniz- 
able in  it,  and  in  the  average  contractor's  mind  there 
is  considerable  doubt  as  to  the  results  of  its  applica- 
tion. This  is  hardly  a  desirable  condition,  and  surely 
here  is  another  opportunity  for  useful  service  for  both 
local  and  provincial  organizations.  The  Ontario  Leg- 
islature, at  its  last  session,  when  the  matter  of  the 
Lien  Law  was  brought  up,  decided  to  leave  it  over  till 
the  next  session,  and  in  the  meantime  a  commission 
is  being  appointed  to  frame  a  new  Act  which  will 
be  more  adequate  to  meet  the  requirements.  It  is  to 
be  hoped  that  through  the  medium  of  the  local  Build- 
ers' Exchanges  and  the  Provincial  Association,  recom- 
mendations will  be  made  which  will  lead  to  the  en- 
actment of  equitable  and  comprehensive  legislation. 
In  the  meantime  the  matter  should  certainly  be  thor- 
oughly thrashed  out,  and  it  is  only  through  publicity 
that  it  can  be  done  properly. 

Price  Peddling 

One  of  the  most  vicious  practices  in  the  building 
industry  today  is  the  peddling  of  prices.  The  general 
contractors  accuse  the  architects  and  owners  in  this 
respect,  and  the  sub-contractors  accuse  the  general 
contractors.  Speaking  to  a  prominent  sub-contractor 
recently,  he  stated  that  in  his  city — a  big  one — there 
were  only  three  general  contractors  with  whom  he 
had  had  dealings  who  had  not  called  him  in  after 
they  had  received  the  contract  to  ask  him  to  cut  his 
price.  As  a  result  he  had  a  feeling  of  animosity  to- 
wards the  general  contractors,  and  indeed,  wished 
they  were  out  of  the  field  altogether — owners  and 
prospective  builders,  however,  probably  do  not  agree. 
Now  this  feeling  of  distrust  and  antagonism  which, 
it  cannot  be  denied,  exists  to  some  extent  between  sub- 
contractors and  general  contractors,  works  to  the  det- 
riment of  the  industry,  and  the  only  way  we  know  of 
rectifying  it  is  through  the  various  sections  getting 
together  in  the  exchanges,  discussing  their  problems, 
setting  a  high  code  of  ethics  so  as  to  introduce  a 
keener  "conscience"  in  the  trade,  and  bringing  about 
a  better  understanding,  through  fellowship.  It  may 
be  pointed  out  here  that  the  Open  Price  Plan  is  one 
very  effective  means  to  protect  a  man  from  being  beat- 
en down  in  his  price  under  false  pretences,  and  we 
think  it  is  well  worth  while  for  the  local  exchanges  to 
consider  the  introduction  of  this  plan. 

Difficulties  in  Contract  and  Specifications 

Every  contractor  knows  that  the  average  architect 
seeks  to  draw  up  the  specifications  in  such  a  way  as  to 
protect  himself  and  cover  his  mistakes  at  the  expense 
of  the  man  who  signs  the  contract.  Blanket  clauses 
are  introduced  which  would  be  almost  ridiculous  did 
they  not  sometimes  prove  rather  serious  to  the  con- 
tractor. Now  why  should  it  not  be  possible  for  the 
contractors,  through  organization  ,to  defend  them- 
selves more  fully  than  they  do?  Why  should  a  form 
of  contract  not  be  drawn  up  which  would  give  ade- 
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(juatc  protection  to  l)oth  the  contractor  and  the  own- 
er, and  which  would  be  standard  for  the  Dominion? 
It  seems  that  the  proper  course  would  be  for  the 
local  exchanges  to  discuss  the  question  and  make  re- 
commendations to  the  provincial  associations,  which 
should  in  turn  thrash  it  out  and  pass  their  recom- 
mendations to  the  Dominion  organization.  In  this 
way  all  would  have  an  opportunity  of  expressing  their 
opinions.  Perhaps,  as  a  basis  of  discussion,  it  would 
be  the  best  procedure  for  the  Dominion  organization 
to  make  a  draft  specification  in  the  first  place. 

Dealing  with  Labor 

And  perhaps  the  Labor  Unions  are  the  best  rea- 
sons for  Builders'  Exchanges.  Surely  it  must  be  evi- 
dent to  all  the  men  of  the  industry  that  it  is  altogether 
impracticable  to  deal  satisfactoril}',  as  individuals, 
with  the  labor  unions.  To  create  a  balanced  condi- 
tion in  the  industry,  it  is  necessary  the  employers 
should  l)e  as  united  as  the  employees.  If  the  labor 
organizations  are  extreme  and  unreasonable  in  their 
demands,  it  is  essential  that  the  employers  should  pre- 
sent a  united  front  in  opposition  to  them,  and  it  is 
just  as  essential  for  the  purpose  of  bringing  about 
harmony  and  co-operation  that  both  sides  should  have 
strong,  representative  organizations.  In  the  towns 
and  cities  where  builders'  exchanges  have  not  yet 
been  organized,  and  where,  perhaps,  serious  labor 
difficulties  have  not  yet  arisen,  let  the  men  of  the 
trade  take  warning  from  the  conditions  of  unrest  and 
agitation  which  exist  all  over  the  Dominion  to-day 
and  get  together  before  they  become  involved  in  the 
troubles  which  in  other  districts  and  other  industries 
have  virtually  si)oile(l  the  season's  business. 

The  Ideal  Exchange  is  Exchange  of  Ideas 

The  greatest  advantage  of  getting  together  in  an 
association  lies  in  the  opportunity  for  the  exchange 
of  ideas.  It  is  said  that  ideas  arc  worth  dollars.  The 
estimate  is  wrong.  Genuine  ideas  are  worth  more 
than  dollars.  Indeed,  their  value  cannot  be  calcu- 
lated in  dollars  and  cents.  But  they  are  worthless 
and  non-productive  until  they  arc  expressed.  A  man 
may  have  his  mind  *"."  -f  ^^od  ideas,  but  if  he  does 
."i-i  ^xprtss  luem  iii  words  or  in  actions,  they  are  of 
as  much  present  value  as  the  undiscovered  mineral  de- 
posits which  may  be  hidden  in  the  Peace  River 
Country  or  the  Ungava.  .A.nd  a  man's  ideas  are  not 
rightfully  his  own  exclusive  ])roperty ;  they  should  be 
used  for  the  betterment  of  his  industry,  his  commun- 
ity and  his  country.  Every  citizen  should  contribute 
to  the  flow  of  mental  energy  which  drives  the  ma- 
chinery of  state.  Every  employer  and  every  employee 
in  industry  should  contribute,  in  proportion  to  his 
talents,  to  the  mental  storage  battery  which  forms 
the  reserve  of  power  for  the  rectification  of  the  ills  of 
his  particular  industry.  The  Builders'  Exchanges, 
linked  together,  by  a  proper  form  of  organization, 
throughout  the  provinces  and  throughout  the  Domin- 
ion, should  form  the  storage  battery  or  power  reserve 
for  the  rectification  of  the  ills  of  the  construction  in- 
dustry. The  "mental  voltage"  depends  upon  the  con- 
tribution made  by  the  individual.  How  high  is  the 
"mental  voltage"  in  the  building  industry? 

The  greatest  practical  advantages  should  be 
brought  about  through  exchange  of  ideas  on  the  im- 
provement of  methods  in  construction  work,  in  organ- 
ization, in  cost-keeping,  and  so  on.  Let  no  contractor 
deceive  himself  by  imagining  that  he  has  a  monopoly 
of  the  best  methods,  and  that  by  pooling  his  ideas  in 


his  association  he  is  going  to  give  more  than  he  gets. 
We  are  reminded  of  a  clever  little  saying  we  saw  re- 
cently :  "You  have  a  dollar  and  I  have  a  dollar.  We 
swap.  I  have  your  dollar  and  you  have  mine.  We're 
no  better  off.  You  have  an  idea  and  I  have  an  idea. 
W'e  swap.  You  have  two  ideas  and  I  have  two  ideas. 
That's  some  ditTerence."  And  the  law  of  life  that 
there  can  be  no  increase  without  union  holds  good 
in  the  realm  of  ideas.  You  never  got  a  new  idea  in 
your  head  that  did  not  result  from  the  union  of  two 
ideas  you  already  had.  The  boat  is  an  idea  and  the 
engine  is  an  idea ;  they  united  in  somebody's  brain 
and  we  got  the  steamship.  Steel  construction  is  an 
idea  and  concrete  is  an  idea ;  somebody  brtjught  them 
together  and  we  got  reinforced  concrete.  So  when 
you  get  an  idea  from  the  other  fellow  it  may  become 
wedded  to  some  of  your  own  and  produce  a  new  one. 

Progressive  Policies  in  the  Industry 

If  progressive  policies  are  to  l)e  ])ursued  in  the 
building  industry,  generally,  they  must  be  taken  up 
and  promoted  by  the  exchanges.  And  progress  we 
must  have.  The  evolution  of  half  a  century  has  been 
compressed  in  the  revolution  of  five  years.  Can  any 
one  industry,  therefore,  aflford  to  travel  along  the 
some  old  course  along  which  it  was  travelling  in 
1914?  Surely  not.  We  of  the  building  industry  must 
strive  with  all  our  energies  to  adjust  ourselves  to 
the  new  and  unprecedented  conditions.  We  must  try 
cut  every  idea  which  seems  as  if  it  may  make  for 
efficiency.  We  must  adopt  every  plan  that  is  in  keep- 
ing with  the  spirit  of  the  new  age.  In  this  issue, 
sorrkf  ideas  are  suggested  which  look  as  if  they  may  be 
considered  in  the  progressive  class — for  instance,  the 
Open  Price  Plan,  the  quantity  surveying  system,  the 
cost  plus  contract.  Whether  or  not  these  are  thor- 
oughly practicable  and  valuable  is  open  to  discussion, 
but  right  there  is  the  point — they  ought  to  be  dis- 
cussed. It  is  the  duty  of  the  builders'  organizations 
to  take  them  and  thrash  them  out,  and  determine 
whether  it  is  worth  while  to  apply  them.  It  is  as 
great  a  crime  in  these  days  to  waste  ideas  as  it  is  to 
waste  our  natural  resources  or  the  physical  well-be- 
ing of  the  nation. 

Finally,  organization  is  necessary  to  bring  about 
harmony  and  co-operation  in  the  industry.  The  day 
for  narrow-minded  rivalries  and  petty  jealousies  is 
past.  No  longer  is  it  good  business  to  try  and  drive 
your  competitor  into  the  bankruptcy  courts.  It  does 
not  pay,  for  the  simple  reason  he'll  try  and  do  the 
same  to  you,  and  both  may  come  to  the  wall.  And 
apart  from  this  selfish  standpoint,  shouldn't  we  be 
broader-minded  as  individuals  and  bigger  and  more 
wholesome  as  an  industry  than  we  were  before  the 
war  taught  us  the  lesson  of  co-operation?  Can't  we 
get  together — all  of  us — get  our  rough  corners 
smoothed  off,  try  and  appreciate  the  other  fellow's 
viewpoint,  or  better  still,  establish  one  viewpoint,  one 
central  aim  and  object,  for  all  the  men  of  the  trade — 
the  building  up  of  an  industry  worthy  to  be  the  pion- 
eer in  development  of  Canada  as  a  British  nation. 


$200,000  Warehouse  in  Hamilton 

Bernard  H.  Prack  of  Toronto  has  been  ap])ointed 
architect  and  engineer  for  the  new  warehouses  for 
Wood,  .\le.\ander  and  James,  Hamilton.  Plans  and 
specifications  are  being  prepared  and  it  is  expected 
that  tenders  will  be  called  in  about  two  weeks.  The 
estimated  cost  of  building  is  around  $200,000. 
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Efficient  Protection  of  Iron  and  Steel  Structures 
Obtained  by  Properly  Selected  Paints 

True  Causes  of  Corrosion  Must  be  Appreciated — Functions  of 
Various  Coats  and  Factors  Governing  their  Efficient  Application 


By  John  Grieve* 


EFFICIENT  protection  of  iron  and  steel  struc- 
tures can  be  obtained  only  when  the  true  caus- 
es of  corrosion  are  appreciated  and  effective 
means  taken  both  in  the  design  and  mainten- 
ance of  a  structure  to  combat  these  causes.  At  the 
present  tinT"  no  indestructible  or  permanent  protection 
is  known,  but  by  the  use  of  properly  selected  paints 
in  conjunction  with  efficient  design,  maintenance  work 
may  be  reduced  to  a  minimum  and  costs  kept  to  a 
figure  which  represents  a  premium  of  a  fraction  of 
one  per  cent,  per  annum,  while  the  structure  will  be 
maintained  without  appreciable  deterioration. 

The  deterioration  of  steel  structures  is  caused  by 
electro-chemical  action  between  the  steel  and  the  sur- 
rounding elements  or,  what  is  often  overlooked,  by 
similar  action  between  various  members  or  portions 
of  a  structure.  A  brief  technical  explanation  of  such 
electro-chemical  action  might  be  worded  as  follows : 

Every  metal,  when  placed  in  water  or  in  an  atmos- 
phere which  acts  as  an  electrolyte,  or  in  such  condi- 
tions of  exposure  that  a  film  of  moisture  may  condense 
on  it,  tends  to  dissolve.  This  tendency  is  governed  by 
impurities,  unequal  stresses  and  unhomogeneous  na- 
ture of  the  metal  in  each  case,  and  by  the  impurities  in 
the  liquid  or  gaseous  film.  Certain  points  in  the  met- 
al, which  have  varying  tendencies  to  go  into  solution, 
form  electrodes  of  opposite  nature,  and  corrosion  takes 
place  in  proportion  to  the  potential  differences  be- 
tween these  points,  governed  by  the  value  of  the  elec- 
trolyte connecting  them.  The  more  concentrated  the 
hydrogenions  in  a  solution,  (as  in  acids)  the  higher 
will  be  its  electric  conductivity,  and  the  more  rapid, 
consequently,  the  corrosion  of  the  underlying  metal. 

It  is  clear,  therefore,  that  in  a  fabricated  structure 
this  action  between  points  applies  not  only  to  each  sur- 
face in  detail  but  to  a  whole  structure  of  which  the 
members  are  of  varying  com])osition  or  subject  to  vary- 
ing stresses. 

Any  engineer  who  has  experienced  maintenance 
costs  on  a  structure  where  steel  sections  were  connect- 
ed with  iron  rivets  or  bolts,  submerged  in  salt  water, 
will  appreciate  how  quickly  and  with  what  disastrous 
results  electro-chemical  action  will  take  place  and 
violent  corrosion  destroy  the  structure. 

Scale    Promotes    Corrosion 

Owing  to  the  process  of  manufacture  by  heat,  steel 
plates  and  shape.si  are  always  coated  with  scale  which 
is  the  black  magnetic  oxide  of  iron.  This,  though  it 
has  at  first  a  metallic  blue  sheen,  is  not  part  of  the  met- 
al, and  as  it  is  electro-negative  to  the  steel  or  iron,  it 
forms  a  surface  which  actively  promotes  corrosion 
from  the  moment  it  is  exposed  unprotected  to  the  at- 
mosphere.-  This  corrosion  is  hastened  in  proportion 
to  the  amount  of  moisture  in  the  air  and  any  acid  pres- 
ent. 

The  niill  scale  as  it  corrodes  changes  into  a  hydrat- 
ed  red  oxide  of  iron  holding  24  per  cent,  of  hygroscopic 

•Manager    of    .Sales,    Dominion    Paint    Works,    Limited,    Montreal. 


moisture  which  is  never  dried  out  under  atmospheric 
heat  conditions,  but  acts  as  an  accelerator  of  further 
corrosion.  As  this  change  takes  place  the  scale  in- 
creases to  more  than  double  its  bulk,  gradually  loos- 
ens and  flakes  off. 

Paint  applied  on  top  of  corroded  scale,  even  though 
the  oil  penetrates  the  scale,  will  only  retard  corrosive 
action  but  will  not  bend  the  scale  to  the  underlying 
metal.  The  paint  merely  acts  as  a  covering  under 
which  the  moisture  in  the  scale  will  vaporize  and  creep. 
The  increasing  bulk  of  the  scale  as  corrosion  proceeds 
will  lift  the  paint  skin  from  the  metal,  break  the  water- 
proof film  of  the  paint  and  the  process  of  corrosion  will 
continue.  Once  corrosion  of  the  steel,  therefore,  is 
started  greatest  care  should  be  given  to  cleaning  the 
.surface.  Blue  mill  scale  adheres  so  firmly  to  the  sur- 
face that  it  can  be  removed  only  by  the  use  of  a  sand- 
blast or  by  the  ])ickling  process.  Either  for  general 
work,  the  blue  mill  scale  is  left  on  and  only  the  cor- 
roded scale  which  it  is  possible  to  remove  by  the  use 
of  hammers,  scrapers  and  steel  wire  brushes  is  remov- 
ed. Where  sandblast  or  pickling  process  is  not  adojjt- 
cd  to  clean  the  steel,  paint  should  be  applied  on"  top 
of  the  blue  scale  as  soon  as  possible  in  order  to  protect 
it  before  the  change  from  the  black  magnetic  oxide  to 
the  red  oxide  starts. 

Shop  practice  also  is  governed  by  the  speed  of  pro- 
duction, the  labor  situation  and  the  shapes  of  .sections, 
all  of  which  affect  the  amount  of  work  which  can  be 
done  on  cleaning  the  steel  to  keep  the  costs  within  i)res- 
ent  practical  limits. 

These  are  the  conditions  governing  corrosion  which 
must  be  met  in  the  successful  protection  of  steel  sur- 
faces. It  is  now  necessary,  in  order  that  one  may  ap- 
preciate the  requirements  of  efficient  painting,  to  say  a 
word  on  the  form  of  protection  offered  by  paint. 

Paint  Must  Be  Versatile  in  Properties 

Paint  on  steel  surfaces  forms  a  film  which  must 
adhere  firmly  to  the  steel  and  yet  combine  with  adhe- 
sion elasticity,  waterproofing  qualities  and  toughness 
of  the  film.  The  film  also  must  have  integral  freedom 
from  impurities  such  that  it  will  not  permit  outside 
elements,  or  ingredients  in  its  composition  in  conjunc- 
tion with  outside  elements,  to  form  electro-chemical 
combinations  and  promote  corrosion.  This  film  must 
have  sufficient  thickness  to  ensure  efficient  life  as  the 
action  of  the  elements  causes  gradual  oxidation  and 
disintegration. 

Protection  by  a  single  application  heavy  film  paint 
has  been  sometimes  advocated,  but  in  the  first  place  it 
is  almo.st  impossible  to  obtain  such  a  paint  with  tough- 
ness penetrating  the  film  as  required,  combined  with 
adhesive  and  waterproofing  qualities,  etc.  In  the  sec- 
ond place,  such  a  film  would  require  to  be  applied  be- 
fore the  steel  was  fabricated  in  the  structural  shops  in 
order  to  protect  the  steel  before  the  blue  scale  became 
corroded  and  scaling  started,  in  which  cases  it  would 
probably  become  damaged  during  transition  through 
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the  shops,  transiKjrtation  to  the  site  or  during  erection 
of  the  structure.  To  arrange  for  it  to  be  applied  in  the 
field  after  erection  of  the  structure  would  entail  ex- 
pensive cleaning  of  the  steel  under  difficult  inspection 
conditions  and  trouble  would  certainly  arise  in  the 
treatment  of  many  inaccessible  or  intricate  built-up 
sections. 

Paint-makers  are  constantly  experimenting  under 
working  conditions  at  their  plants  to  develop  improve- 
ments on  the  protection  of  steel,  but  so  far  no  single 
coat  paint  has  been  developed  that  has  given  satisfac- 
tory results  combined  with  practical  efficiency. 

Function  of  Shop  Coat 

The  function  of  the  construction  or  shop  coat  of 
paint  is  to  prevent  the  start  of  electro-chemical  action 
on  the  surface,  while  the  steel  is  easily  accessible  and 
so  form  a  base  on  which  exposure  of  field  coats  are 
placed.  As  it  is  the  base  of  all  protection  it  should 
receive  most  careful  consideration.  It  must  be  com- 
posed of  especially  pure  ingredients  which  make  the 
])aint  thoroughly  neutral  and  from  which  all  free 
acids  have  been  eliminated,  in  order  to  avoid  chemical 
action  between  the  paint  and  the  steel.  The  ])aint 
must  also  resist  the  passage  of  electric  currents  as 
otherwise  the  steel  will  be  subject  to  electrolytic  ac- 
tion. It  must  protect  the  steel  against  the  action  of 
moisture  or  gases  during  its  transition  through  the 
fabricating  .shops  and  for  a  period  long  enough  until 
the  steel  is  erected  as  otherwise  corrosion  of  the  sur- 
faces is  .started  before  the  exposure  or  field  coats  are 
applied. 

R  must  dry  hard  with  strong  adhesive  qualities,  and 
yet  be  sufficiently  elastic  to  resist  handling  of  the 
structure  through  the  .shops  and  to  offer  an  effective 
surface  against  the  extreme  ranges  of  our  severe  cli- 
mate with  140  degrees  Fahrenheit  temperature  range, 
otherwise  after  a  short  life  it  will  crack  and  allow  mois- 
ture to  attack  the  steel.  It  must  be  a  light  coat  as 
otherwise  when  used  as  an  assembly  paint  between 
surfaces  in  contact  where  hot  rivets  are  driven  it  will 
burn  out  forming  gas  pockets  and  cause  loose  rivets. 
It  should  be  easily  spread  in  order  that  it  may  be  work- 
ed into  all  portions  of  a  built-up  section  without  dif- 
ficulty by  the  shop  labor. 

Over  Exposure  of  Shop  Coat 

One  of  the  causes  of  high  maintenance  costs  in 
steel  structures  is  the  practice  of  letting  a  structure 
stand  exposed  until  not  only  the  field  coat  of  paint  has 
lost  its  vitality,  but  corrosion  has  attacked  the  shop 
paint  and  bare  portions  of  steel  are  exposed,  thereafter 
applying  one  coat  of  field  paint.  It  should  be  remem- 
bered that  in  many  cases  the  most  effective  field  coat 
is  not  a  proper  shop  or  steel-surface  paint  and  that  it 
may  not  stop  corrosion  spreading  under  the  surface  if 
it  is  not  applied  on  top  of  an  anti-corrosive  paint.  If 
corrosion  is  far  advanced  on  a  structure,  at  least  two 
coats  of  paint  should  be  applied  after  the  surfaces  have 
been  thoroughly  cleaned,  and  the  first  of  the.se  should 
be  a  real  anti-corrosive  steel-surface  paint  fulfilling  all 
the  requirements  of  a  shop  or  construction  paint. 

On  top  of  the  con.struction  or  shop  coat  of  paint, 
after  the  structure  is  erected  and  any  abraised  portions 
have  been  spotted  with  the  shop  coat,  there  should  be 
applied  a  fir.st  field  or  reinforcing  coat.  This  paint  is 
required  to  build  up  the  paint  film  and  form  a  reser-  . 
voir  life  for  the  exposure  paint,  also  to  ensure  that  the 
shop  paint  which  has  weathered  during  erection  of  the 


structure  is  oil  primed  and  free  from  any  minute  check- 
ing, especially  if  the  structure  is  large  and  has  taken 
some  time  to  assemble,  or  where  it  is  composed  of 
light  sections  the  edges  of  which  are  difficult  to  cover 
with  one  coat  of  paint.  This  paint  should  be  a  steel- 
surface  anti-corrosive  paint  but  slightly  more  elastic 
than  the  regular  shop  paint. 

Just  as  the  .shop  coat  is  the  base  on  which  the  paint 
film  is  built  up  and  on  which  depends  the  success  of 
protection  against  electro  chemical  action  on  the  sur- 
face of  the  steel,  so  the  function  of  the  field  coat  is  to 
protect  the  shop  coat  against  the  various  conditions 
to  which  the  .surface  is  subjected  during  its  exposure. 

It  is  perfectly  evident  that  such  conditions  as  gov- 
ern steel  buried  in  the  ground  where  the  paint  film  is 
subjected  to  fairly  uniform  temperatures  without  sud- 
den change  but  constantly  to  the  action  of  moisture 
impregnated  with  mineral  .salts,  etc.,  are  entirely  dif- 
ferent to  the  conditions  governing  exterior  atmospher- 
ic exposure  where  the  action  of  the  sun  and  frost  with 
temperature  variations  of  over  120  degrees  Fahrenheit 
call  for  altogether  different  qualities  of  the  exposure 
paint  film. 

Cost  of  Painting 

The  cost  of  ])aint  materials  on  a  new  structure  cov- 
ering shop  and  field  coats  for  highest  grade  work 
averages  from  one  per  cent,  to  four  per  cent,  of  the 
cost  of  the  structure,  governed  by  the  weight  of  the 
members  used  and  the  thickness  of  the  metal.  The 
labor  required  to  apply  this  paint  in  shop  and  field 
averages  approximately  twice  the  cost  of  the  paint 
materials  so  that  the  total  value  of  paint  and  labor  on 
a  structure  is  represented  by  figures  between  three 
per  cent,  for  such  structures  as  plate  girder  railway 
bridges  and  twelve  per  cent,  for  light  structures  such 
as  transmission  towers.  These  figures  are  so  low  that 
they  are  often  overlooked  or  deemed  as  unimportant 
by  the  engineer  in  charge  of  work,  whose  mind  is  tak- 
en up  by  consideration  of  design,  stresses  and  details  of 
con.struction,  etc.  It  is  an  oversight  of  this  kind  that 
usually  results  in  the  high  maintenance  costs  that  fol- 
low or  the  degenerating  of  steel  structures  to  pro- 
tection by  all  sorts  of  low  priced  paints  because  re- 
quisitions apparently  cannot  be  passed  for  sufficient 
money  to  correct  the  original  oversight. 

The  old  slogan  of  the  paint  manufacturer  "It  costs 
no  more  to  apply  a  good  paint  than  a  poor  one"  has 
been  so  fearfully  hackneyed  and  seized  on  by  the  manu- 
facturer of  cheap  paints  that  it  has  become  worthless. 
The  slogan  is  true,  however,,  as  practice  has  proved 
that  in  most  cases  first  costs  are  not  added  to  by  the 
use  of  high-priced  properly  selected  paints,  while  main- 
tenance costs  are  always  reduced.  Further,  no  matter 
ho\V  the  maintenance  of  steel  has  been  neglected  it  is 
almost  always  possible,  by  careful  consideration,  to 
solve  the  trouble  and  reduce  maintenance  costs  to  a 
minimum. 

Purchase  and  Application  of  Paints 

There  are  one  or  two  essential  points  in  the  use  of 
steel  paints,  however,  that  should  be  carefully  consider- 
ed by  purchasers  when  in  the  market  for  paint: 

1.  The  manufacturer  should  always  be  advised  of 
the  exposure  to  which  the  paint  will  be  subjected  and  if 
possible  the  nature  of  the  paint  already  on  the  sur- 
face. 

2.  Paints  containing  lin.seed  oil  should  not  be  ap- 
plied on  top  of  asphaltic  paint  as  action  will  set  up  be- 
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tween  the  paint  films  and  the  protective  vaUie  of  both 
coats  will  be  destroyed. 

3.  Paints  containing  linseed  oil  should  not  be  ap- 
plied over  or  under  tar  paints,  as  similar  action  will 
occur  and  active  corrosion  may  be  immediately  pro- 
moted. 

4.  Paints  should  never  be  purchased  on  the  basis  of 
price  per  gallon  as  this  does  not  give  any  comparison 
of  either  cost  of  work  or  service  value.  Comparative 
costs  should  be  based  wholly  on  service  records  of 
paint  and  cost  of  application  per  unit  of  tonnage  or 
.Tea. 

It  may  be  of  use  to  have  the  approximate  tonnage 
of  various  structures  which  may  be  covered  by  one 
gallon  of  paint  (one  coat)  based  on  the  thickness  of 
sections : 


Sections  3/16  to  %  in.  thick — Transmission  towers, 
lJ/2  to  2  tons  per  imperial  gallon. 

Sections  %  to  3^  in.  thick — Light  mill  buildings, 
highway  truss  spans,  2"^  to  3  tons  per  imperial  gal- 
iiin. 

Sections  >4  to  %  in.  thick — Medium  building  con- 
struction and  light  railway  truss  spans,  3  to  31^^  tons 
per  imperial  gallon. 

Sections  ^  to  1  in.  thick — Heavy  building  construc- 
tion and  railway  beam  spans,  4  to  5  tons  per  imperial 
gallon. 

[This  article  was  prepared  for  this  "Efificiency  Num- 
ber" as  a  result  of  and  in  answer  to  an  article  appear- 
ing in  the  "Contract  Record"  of  October  23,  1918, 
page  855.— Ed.]. 


Thirty-Seven  Per  Cent,  of  Fire  Loss  Caused  by 
One-Fifth  of  One  Per  Cent,  of  Fires 

An  Analysis  of  Fire  Waste  in  Industrial  and 
Manufacturing     Establishments     of     Ontario 

. By  George  F.  Lewis*  ^^— — ^■^^— ^^^^^^^^^^^^^^^^^^^^— — " 


THE   extension   work  of  the  Ontario   Fire   Pre-  Eighteen  Per  Cent.  Decrease  in  Number  of  Fires  Dur- 

vention  League  in  affiliation  with  the  office  of  ing   Six   Months 

the     Ontario     Fire     Marshall     is     progressing  it  is  a  noteworthy  fact  that  the  number  of  fires 

favorably.    During  the  last  few  months  several  ^nd  amount  of  losses  in  the  province  of  Ontario  dur- 

meetings   have   been   addressed    in    different   parts   ot  jng  the  first  eight  months  of  1918  were  much  greater 

the  province.     Much  public  interest  has  been  awaken-  than  during  the  corresponding  period  of  1917.     It  is 

ed,  and  enthusiasm  expressed  on  the  part  of  officials  equally  remarkable  that  the  records  show  that  since 

and    citizens    alike   by    endorsing   the    objects    of   the  the   fire   prevention    propaganda    was     launched     last 

League    and    furthering    the    general    propaganda    by  August  by  Premier  Hearst,  the  number  of  fires  has 

"             '       '"'       ■  been   greatly   reduced. 

During  the  six  months  from  September,   1918,  to 


forming  local  Fire  Prevention  Chapters. 

One-f^fth  of  one   Per  Cent  of  the   Number  of  Fires  ■ 


Caused   Thirty-seven    Per    Cent   of   the   TotaJ    Loss 

During  the  year  1918  there  were  9,740  fires  in  On- 
tario, causing  a  lo^s  of  $15,673,240  constituting  a 
daily  bonfire  of  more  than  $42,000  worth  of  merchan- 
dise, produce  and  buildings.  This  enormous  number 
means  that  a  fire  occurred  on  an  average  every  hour  of 
the  day  and  night.  Analyzing  the  cause  of  this  great 
loss  and  preventable  waste,  we  find  that  of  the  twen- 
ty-seven classifications  under  which  the  causes  of  fires 
are  distributed  by  the  Fire  Marshall's  Department 
there  were  486  fires  during  the  year  in  manufactur- 
ing and  industrial  plants.     The  loss  sustained  in  this 


February,  1919,  inclusive,  there  were  3,965  fires  as 
compared  with  4,836  in  the  same  period  of  1917  to 
1918,  showing  a  reduction  of  871  fires,  or  eighteen 
per  cent. 

These  results  are  very  encouraging  and  should 
insi)ire  those  who  are  interested  in  fire  prevention 
work  to  strive  for  greater  results  in  the  future. 

Matches  Cause  114  Fires  in  February 

Of  the  twenty-seven  classifications  into  which  the 
causes  of  fires  are  divided,  that  under  matches  heads 
the  list.  Out  of  a  total  number  of  708  fires  in  the  pro- 
vince of  Ontario  during  the  month  of  February,   114 


rticular   classification   from   the  486  fires    (five   per     f\^^^  qj-  jg  pg,-  cent,  were  caused  by  carelessness  with 


pa 

cent,  of  the  total  number  of  all  causes)  amounted  to 
$7,565,322,  which  is  more  than  48  per  cent,  of  the 
total  loss  for  the  year  in  the  province. 

Analyzing  this  particular  classification  further,  we 
find  that  twenty  fires,  or  one-fifth  of  the  one  per  cent, 
of  the  total  number  for  the  year,  caused  a  loss  of  $5,- 
790,557  or  37  per  cent,  of  the  total  fire  waste.  We  are 
thus  enabled  to  clearly  define  the  cause  of  the  great 
fire  waste  of  Ontario,  which  is  a  very  serious  reflec- 
tion on  the  precautionary  measures  taken  to  avoid 
fires  by  our  captains  of  industry. 

Cleanliness,  order  and  forethought,  with  systemat- 
ic inspection,  capable  watchmen,  automatic  sprink- 
lers and  other  preventive  means  would  do  much  to 
reduce  this  enormous  waste  to  a  minimum. 


•Deputy    Fire    Marshal   of    Ontario. 


matches  or  children  playing  with  them. 

Outside  of  general  careless  habits  on  the  part  of 
the  public,  it  is  a  difficult  problem  to  solve  when  one 
tries  to  find  out  the  direct  reason  for  so  many  fires 
caused  by  matches.  In  discussing  the  matter  with 
smokers  who  are  in  the  habit  of  using  a  great  many 
matches  it  has  been  stated  repeatedly  that  the  qual- 
ity of  the  matches  now  being  sold  in  comparison  with 
those  formerly  made  is  very  inferior.  The  wood  of 
the  match,  it  is  claimed,  is  rough  and  brittle  and  the 
heads  fly  off.  Several  instances  have  recently  been 
drawn  to  our  attention  in  which  boxes  of  matches  in 
men's  pockets  have  ignited.  If  there  is  any  deteriora- 
tion in  the  quality  of  the  materials  that  are  being  put 
into  the  matches  manufactured  to-day  which  add  to 
the  fire  menace  of  the  country,  it  is  a  very  serious 
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matter  and  one  which  should  be  immediately  sto])- 
ped.  The  manufacturers  of  matches  should  he  the 
first  to  see  to  it  that  their  business  and  reputations  do 
not  suffer  by  foisting  u])on  the  public  infericjr  and 
dangerous  matches. 

Strikc-anN-wherc  matches  arc  at  best  dangerous 
and  the  public  is  cautioned  against  buying  inferior 
brands  when  it  is  found  that  the  heads  fly  off  or  tl'.e 
sticks  break  when  striking  the  match.  It  is  best  to 
buy  "safety"  matches — the  kind  that  strike-on-thc- 
box-only. 

Substantial  Reduction  in  Fire  Waste  During  First 
Quarter   of  This   Year 

During  the  first  three  months  of  this  year  there 
has  been  a  reduction  of  363  fires  equal  to  14  per  cent, 
compared  with  the  corres])onding  period  in  1918: 
and  a  reduction  of  $1,165,227  in  the  amount  ^if  loss 
sustained. 

The  following  resolution  was  introduced  at  the 
convention  of  the  National  Fire  Prevention  Associa- 
tion, by  Deputy  Fire  Marshall  George  F.  Lewis 
with  the  idea  of  inaugurating  a  i)ublic  campaign 
throughout  the  United  States  and  Canada  in  the  in- 
terests of  fire  prevention  propaganda  : — - 

Whereas  the  fire  waste  of  North  America  is  up- 
wards of  $300,000,000  a  year  and  the  statistics  show 
that  the  greater  portion  of  this  annual  loss  is  the  re- 
sult of  carelessness,  disorder  and  accumulations  of 
combustible  rubbish,  and  is  therefore  preventable,  and 

Whereas  it  is  encumbent  on  the  peoples  of  the  Unit- 
ed States  and  Canada  to  conserve  their  wealth  and  re- 
sources during  the  jicriod  of  rconstruction   that   they 


may  be  enabled  to  compete  with  the  other  nations  of 
the  world  to  meet  the  demands  of  commerce,  and  sup- 
ply the  destitute  with  the  necessaries  of  life,  to  the  end 
that  hunger,  suffering  and  unrest  may   be  appeased : 

Therefore,  be  it  resovled  that  we  the  members  of 
the  National  Fire  Protection  Association,  in  conven- 
tion assembled,  believing  that  the  time  is  opportune 
for 'launching  a  com])rehensive  and  aggressive  pub- 
licity campaign  for  the  purpose  of  educating  the  people 
and  bringing  them  to  a  realization  of  their  rights,  dut- 
ies and  responsibilities  as  citizens  of  these  progressive 
and  enlightened  countries,  and  which  will  also  tend  to 
make  them  more  careful  and  improve  the  sanitary  con- 
ditions throughout  the  country. 

Do  memoralize  the  Federal  government  at  Wa.sh- 
ington,  the  Dominion  government  at  Ottawa,  the  state 
and  ])rovincial  governments  throughout  the  Uniteo 
.States  and  Canada  to  assist  financially  and  co-operate 
in  the  work  of  this  publicity  cam])aign  as  follows: 

1.  The  Federal  and  Dominion  governments  to 
grant  or  appropriate  such  sum  or  sums  as  shall  be  nec- 
essary to  defray  the  expenses  of  a  suitable  campaign 
f)f  education  of  the  public  in  the  necessity  of  safeguard- 
ing ])ro])erty  from  loss  by  fire. 

2.  That  each  state  of  the  Union  and  each  province 
of  the  Dominion  be  requested  to  assist  in  the  campaign 
by  making  an  appropriation  to  advertise  the  fir^  pre- 
vention and  clean-up  propaganda  in  the  newspapers  of 
their  resj)ective  territories. 

3.  That  all  munici])alities  be  asked  to  co-operate  in 
the  work  of  this  cami)aign  during  the  week  of  October 
9th  in  such  manner  as  is  considered  best  suited  to  their 
local  conditions. 


Revision  of  Building  By-Laws  Will  be  Means 
of  Counteracting  High  Costs 

Material    Wasted    by    Lack    of    Knowledge    of    Its    Properties 
and  Factor  of  Safety  and  by  Excessive  Live  Load  Requirements 

By  W.  W.  Pearse* 


R 


EGARDING    the    high    cost    of    building    con-      made  on  the  carrying  capacity  of  brickwork,  and  we 
struction,   I   would   say   that   it   is   self-evident      have  had  very  beneficial  results  so  far.     We  hope  to 


that     some     of     the     following     reasons     will 
ai>ply: 

The  high  scale  of  wages. 
Present  price  of  building  material. 
Not  having  proper  knowledge  of  building  ma- 
which  includes  the   proper  factor  of  safety. 
Live  loads  which  buildings  will  never  have  to 


1. 
2. 

'      3. 
terial 

4. 
carry. 

Referring  to  items  (1)  and  (2)  I  would  say  that  it 
is  entirely  in  the  hands  of  labor  and  the  manufactur- 
er, and,  therefore,  cannot  be  controlled  by  any  build- 
ing department. 

In  regard  to  (3)  the  engineers  and  the  architects 
have  a  fairly  reasonable  knowledge  of  most  of  the 
building  materials  that  enter  into  the  ordinary  build- 
ing with  the  possible  exception  of  brickwork.  This 
material  has  been  used  for  a  jieriod  of  about  six 
thousand  (6000)  years  and  strange  as  it  may  seem 
we  are  less  familiar  with  its  carrying  capacity  and 
strength  than  that  practically  of  any  other  building 
material.  The  department  has  been  endeavoring  in  a 
small  way  to  overcome  this  difficulty  by  having  tests 

*Cify   Architect   and    Soperinttndent   of    Buildings,    Toronto. 


continue  these  tests  this  year  when  we  may  be  m 
a  ]K)sition  to  get  a  further  knowledge  of  the  carrying 
capacity  of  better  kinds  of  brickwork.  It  might  be 
well  to  note  here  that  brickwork,  laid  in  cement  mor- 
tar with  a  small  percentage  of  hydrated  lime  added 
thereto  to  make  the  mortar  workable,  has  added  ovci 
50  per  cent,  to  its  carrying  capacity,  therefore,  it 
seems  reasonable  that  in  drafting  the  new  by-law 
proper  cognizance  should  be  taken  of  this  fact."  For 
large  buildings  the  cost  of  the  brickwork,  in  my  opin- 
ion, could  be  martially  reduced  by  the  use  of  the 
above  mentioned  cement  mortar,  and  I  hope  in  draft- 
ing the  new  by-law  that  due  allowance  may  be  made 
along  these  lines.  The  balance  of  the  building  mater- 
ial, such  as  steel,  concrete  and  wood  have  been  pretty 
thoroughly  tested  and  we  are,  therefore,  in  a  posi- 
tion to  draft  economical  by-laws  for  these  materials 
but,  as  mentioned  above,  we  have  been  in  the  dark 
while  we  have  been  attempting  to  draft  a  by-law  for 
brickwork  with  the  result  that  all  by-laws  are  drafted 
with  a  factor  of  safety  on  brickwork  of  from  10  to  12. 
which,  in  my  opinion,  is  entirely  unwarranted  if  we 
had  the  proper  data  on  the  subject. 

(Continued  on   page  637) 
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Quality  Surveying  Methods  Mean  Efficiency 
by  Improving  Estimating  Practices 

Time  is  Opportune  for  Introduction  of  the  Quantity  Surveyor- 
Prejudices  to  be  Overcome  and    Features    Requiring  Scrutiny 


By  Ray  R.  Knight,  M  E.l.C. 


Wrni  both  materials  and  labor  at  a  level  which 
has  no  precedent,  the  question  of  estimating 
for  the  purpose  of  figuring  a  job,  or  putting 
in  a  tender  for  work,  demands  closer  atten- 
tion than  heretofore. 

The  practice  of  lumping  here  and  there  to  cover 
possible  contingencies,  which  may  or  may  not  be  clear- 
ly embodied  in  the  plans  and  specifications,  bad  as 
it  was  in  the  good  old  days,  is  now  in  the  category  ..f 
inefficiency  and  waste.  There  has  been  little  or  no  im- 
l.rovement  in  the  plans,  and  the  same  specifications 
accompany  them ;  but  there  is  a  demand  to-day  for  a 
closer  figure  than  has  been  attained  among  contractors 
in  the  past.  Xot  necessarily  closer  in  respect  of  pro- 
fits, but  a  nearer  approximation  to  the  real  cost  figure. 
Conditions  Make  Close  Bidding  Necessary 
Before  bidding  on  a  job,  the  contractor  has  to  care- 
fully examine  the  plans  and  specifications  and  make 
up  his  mind  as  to  the  character  of  the  work,  and  the 
details  involved,  so  as  to  make  a  careful  estimate  to 
base  his  tender  upon.  Prices  are  too  high  to  stand 
any  .short-cut  methods  of  estimating,  and  everything 
to  the  smallest  piece  of  hardware  counts  these  days. 
The  contractor  who  gets  the  award  to-day  is  the  one 
who  has  his  estimate  as  nearly  right  as  possible,  or 
who  carries  on  his  stafT  an  estimating  clerk  who  knows 
his  work,  and  is  not  satisfied  when  taking  out  brick- 
work quantities  to  let  the  door  and  window  openings 
take  care  of  the  chimneys  and  "them  piers". 

This  article  is  a  brief  for  the  quantity  surveyor, 
that  more  or  less  unknown  genius  in  this  country. 
It  is  not  the  good  fortune  of  every  contractor  to  count 
on  his  stafT  a  quantity  surveyor,  but  there  is  a  method 
by  which  the  contractor  can  have  at  the  clients'  direct 
expense,  the  services  of  a  qualified  surveyor,  whereas 
by  the  present  method  the  client  is  charged  by  the 
contractor  in  his  overhead  for  the  services  of  his  esti- 
mating clerk. 

Time  is  Opportune  for  Introduction  of  Quantity 
Surveying 

The  method  by  which  this  can  be  brought  about 
is  the  establishing  of  the  profession  of  quantity  survey- 
ing. Against  innovations  there  always  is  a  decided 
stand  taken  for  the  old-time  methods ;  and  when  this 
subject  was  broached  in  the  past  it  met  with  disfavor, 
and  its  authors  with  failure.  Let  us  make  the  excuse 
that  the  contractors  were  all  too  busy,  and  times  too 
good  to  bother  with  something  that  needed  time  for 
consideration.  Such,  however,  is  not  the  case  now. 
No  contractor  is  squealing  about  being  overworked 
just  at  i)resent,  and  if  he  will  take  time  to  consider 
or  reconsider,  as  the  case  may  be,  a  question  of  such 
vital  imnortance,  it  may  be  that  the  time  will  be  found 
to  he  rine  for  introducing  into  the  most  important 
forms  of  construction   work  the  Bill  of  Quantities. 

The  points  to  consider  in  this  regard  are  more  on 
the  advantage  side  than  on     the     disadvantage.    The 


"Chief    engineer, 
itefl,    Toronto. 


Canadian    Incinerator   and   Furnace    Company,    Lim- 


most  important  argument  for  the  bill  of  quantities  is 
that  it  gives  to  every  bidder  exactly  the  same  informa- 
tion as  to  the  interpretation  of  the  plans  and  specifica- 
tions :  and  ])rovided  the  bill  of  quantities  is  legally  in- 
coroporated  with  the  plans  and  specifications  and 
forms  part  of  the  contract,  there  can  be  no  doubt  .-is 
there  often  is  now,  as  to  the  intention  of  the  architect. 
This  alone  is  an  asset  of  priceless  value,  not  that  it 
is  the  intention  here  to  suggest  that  architects  by  their 
plans  and  specifications,  purposely  mislead;  in  fact  it  is 
quite  the  reverse.  But  careful  as  an  architect  may  be, 
and  go  into  detail  as  thoroughly  as  he  may,  there  are 
always  the  few  items  that  leave  the  contractor  in 
doubt  as  to  the  real  intention.  The  greater  ])ercentage 
of  this  doubt  is  eliminated  by  the  l)ill  of  quantities, 
bccau.^e  anything  that  goes  to  make  up  the  building- 
must  be  mentioned  in  the  bill,  and  space  is  provided 
for  the  contractor  to  ])rice  the  item. 

Cost  of  Bidding  is  Reduced 

The  second  point  to  consider  as  favorable  to  the 
bill  of  quantities  is  that  of  cost.  Under  the  present  .sy.'-- 
tern  each  contractor  pays  his  own  estimating,  so  that 
if  ten  bid  on  the  work,  there  are  ten  sets  of  expenses 
paid  for  taking  of¥  a  bill  of  materials.  This  the  con- 
tractor pays  out  as  overhead  and  when  fortunate  in 
securing  a  contract,  receives  from  the  client  a  per- 
centage figure,  and  so  j^ays  for  his  overhead  expenses. 
In  the  case  of  the  bill  of  quantities  the  quantity  sur- 
veyor is  the  only  one  paid,  and  his  fee  is  such  that  it 
adds  no  burden  of  cost  on  the  client  beyond  what 
would  ordinarily  be  figured  for  such  work  by  the  con- 
tractor. Only  one  tender  can  be  accepted.  The  other 
nine  contractors  must  charge  the  expense  of  preparing 
the  estimates  for  lost  tenders  against  the  successful 
ones.  Moreover,  it  is  a  poor  system  that  involves  so 
much  wasted  energy. 

Chance  of  Omission  is  Eliminated 

A  third  point  for  consideration  is  the  chance  of 
on^s.^-ion.  Many  a  contractor  has  been  placed  in  a  dif- 
ficult situation  on  account  of  an  omission  from  his 
estimate  of  items,  even  one  item  perhaps,  of  sufficient 
importance  from  a  cost  standpoint  to  mean  a  direct 
loss.  This,  of  course,  can  be  put  down  to  carelessness 
or  inefficiency,  but  to  err  is  human,  and  such  discre- 
pancies will  always  occur  especially  when  the  time  is 
limited  for  the  jiresentation  of  the  tender.  With  the 
I'ill  of  quantities  before  him  a  contractor  has  little 
chance  of  leaving  any  item  out.  He  may  make  an 
error  in  pricing,  running  out,  or  casting,  but  there  is 
no  excuse  for  omission..  And  should  he  make  a  cler- 
ical error  it  is  evident  on  the  face  of  it,  and  in  justice 
to  the  contractor  he  should  have  the  opportunity  to 
correct  such  an  error  before  his  tender  is  accepted  or 
otherwise. 

Many  other  minor,  but  not  less  important  points, 
can  be  brought  to  notice  for  consideration,  but  in  deal- 
ing with  the  main  features,  sufficient  argument  is  set 
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lurtli  U)  justify  llie  necessity  of  the  introduction  of 
this  important  adjunct  of  correct  construction. 

I'oints  have  been  raised  as  to  the  disadvantages  of 
(luaiuity  surveying;  and  it  is  intended  to  mention  the 
more  tamihar  ones. 

I'here  is  a  feeling  entertained  by  some  architect;, 
tliat  the  bill  of  quantities  lor  works  adds  to  their  cojt. 
lieyond  the  undeniable  justice  of  the  provision  of  the 
bill  there  is  the  uncontrovertible  evidence  from  those 
who  have  been  accustomed  to  the  system  against  such 
a  feeling  being  well  founded.  If  work  is  to  be  well 
done  there  should  be  no  doubt  at  the  start  as  to  the 
real  intention  of  the  plans  and  specifications.  There  is 
nothing  which  tends  to  bad  workmanship  and  poor 
materials  more  than  an  attempt  by  a  contractor  lo 
recoup  himselt  for  losses  due  to  errors  in  the  original 
estimate.  Ihe  liability  to  error  is  considerable  and 
particularly  so  in  cases  where  the  persons  preparing 
the  estimate  are  not  well  experienced.  Furthermore, 
there  is  nothing  so  fruitful  m  adding  to  the  hgured 
price  of  work  than  an  uncertainty  as  to  what  is  re- 
quired. 

Another  prejudice  to  be  faced  is  that  against  the 
so-called  elaboration  which  is  introduced  in  the  bill. 
In  a  proper  bill  of  quantities  there  should  be  no  elabor- 
ation. Only  such  items  as  call  for  a  price  either  of  lab- 
or or  material  are  mentioned,  and  the  contractor  is 
free  to  price  them  or  not  as  he  feels  disposed.  The 
character  of  the  work  should  be  the  basis  upon  which 
the  quantity  surveyor  should  regulate  the  amount  of 
detail  he  includes  in  his  bill.  To  the  contractor  who 
suggests  that  the  number  of  items  in  a  bill  adds  to  the 
tendered  amount,  it  should  be  said  that  the  day  for 
rough  methods  of  estimating  are  over.  The  up-to-date 
contractor  who  keeps  a  cost  system  will  appreciate  the 
inclusion  of  every  item  in  a  well  regulated  bill.  He 
knows  what  they  mean  and  how  important  they  are. 

Create  a  Standard  to  Govern  Quantity  Surveyors 

A  still  further  objection  is  raised  on  the  ground 
that  systems  of  estimating  vary  in  different  localities. 
This  is  undeniably  true,  but  with  the  introduction  of 
a  system,  this  objection  can  be  met  by  creating  a 
standard  by  which  the  quantity  surveyors  in  this 
country  would  be  governed. 

Let  us  then  face  the  facts  as  they  present  them- 
selves. I'roviding  the  time  is  ripe,  and  the  writer 
knows  of  none  better  than  the  present,  there  should 
be  no  hesitation  on  the  part  of  the  contractor  in  de- 
manding this  service  from  the  architect. 

It  is  well  here  to  mention  that  the  architect  has 
been  referred  to  throughout  this  article.  The  engineer 
also  comes  within  its  scope  as  his  work  is  largely  akin 
to  that  of  the  architect.  One  exception  should,  the 
writer  thinks,  be  made,  and  that  is  where  work  Is 
essentially  underground,  such  as  sewer  work,  involv- 
ing, as  it  does,  so  many  divergent  details  of  construe 
tion.  The  reason  for  making  this  reservation  is  that 
experience  has  shown  that  no  two  contractors  will 
adopt  the  same  methods  for  timbering  trenches,  tun- 
nels, shafts,  etc.,  so  that  the  quantity  surveyor  cannot 
be  in  a  position  to  give  the  exact  information  as  '.o 
measurements  for  this  work  to  suit  all  contractors. 
In  order  to  put  the  matter  on  a  proper  footing,  our  col- 
leges should  undertake  instruction  along  predetermin- 
ed lines,  but  it  is  only  reasonable  to  assume  that  be- 
fore the  college  would  undertake  this  work  there  must 
of  necessity  be  a  demand  created  for  the  person  called 
the  quantity  surveyor. 

How  is  this  to  be  overcome  ?  The  writer  knows 


tliere  are  many  men  in  this  country  who  practised  i!i 
the  profession  of  quantity  surveying  in  the  mother 
country,  who  would  be  in  a  position  to  form  a  nucleus 
of  that  profession  in  this  country,  locating  in  the  larger 
cities,  rile  i)resent  day  estimating  clerk  of  the  con- 
tractor's statf  would  be  available  also. 

Placing  Machinery  in  Motion 

A  little  enterprise  is  needed  in  order  Uj  put  this 
important  piece  of  machinery  into  motion,  'there  is 
no  doubt  in  the  writer's  mind  that  the  bill  of  quantities 
would  be  appreciated  by  the  contractor,  and  if  detail- 
ed along  ])redeterniined  lines  according  to  customs 
generally  adopted,  should  offer  n(j  difficulty  in  the 
matter  of  pricing. 

It  would  be  interesting  to  know  what  the  feeling 
of  architect,  engineer,  and  contractor  are  with  regard 
to  this  method  of  estimating.  There  is  nothing  new 
in  the  preparation  of  a  bill  of  quantities;  the  only 
novelty  is  its  general  introduction  to  Canadian  con- 
struction. 

The  essential  feature,  however,  is  that  proper 
standardization  of  methods  should  be  adopted  through- 
out the  Dominion,  regard  being  given  to  the  generally 
accepted  methods  of  measurement  and  description. 
Economical  methods  are  necessary  in  order  to  reduce 
overhead  costs  which,  added  to  present  high  prices, 
make  construction  work  somewhat  of  a  luxury,  except 
to  the  larger  and  highly  capitalized  few.  The  bill  of 
quantities  is  undoubtedly  an  economic  measure,  and 
one  that  has  behind  it  the  hall-mark  of  justification. 
The  bill  gives  the  contractor,  the  architect  and  the 
client  a  square  deal,  and  once  its  adoption  takes  ef- 
fect, the  competitive  basis  of  tendering  is  reduced  to 
a  question  of  prices  for  certain  works,  and  not  a  guess- 
ing bee. 

One  Feature  Requiring  Scrutiny 

One  feature  of  the  bill  of  quantities  needs  careful 
scrutiny  at  the  outset.  The  habit  of  placing  provision- 
al amounts  for  certain  particular  works,  with  instruc- 
tions to  the  contractor  to  add  profit,  labor,  etc.,  can 
be  overdone.  There  should  be  as  few  controlled  items 
as  possible  in  a  bill,  so  that  competition  in  purchasing 
as  well  as  the  other  branches  of  the  contractors'  or- 
ganization may  be  given  scope.  The  unit  schedule  for 
additions  or  omissions  may  of  necessity  form  part  of 
a  bill  of  quantities,  and  an  element  of  judgment  often 
enters  here  to  the  advantage  of  a  shrewd  bidder,  who 
can  forsee  that  certain  quantities  given  in  the  bill 
may  be  varied  owing  to  local  conditions  such  as  con- 
tour of  site,  etc.  Some  bills,  however,  do  not  include 
a  schedule  of  extras  or  omissions,  and  stipulate  that 
such  shall  be  added  or  deducted  according  to  the  unit 
price  set  out  in  the  bill.  The  writer  does  not  feel 
disposed  to  say  which  of  these  is  the  fairer  method, 
but  recommends  that  an  important  feature  of  this 
kind  be  decided  before  embarking  on  the  general  use 
of  the  bill  of  quantities. 

The  quantity  surveyor  also  acts  as  mediator  and 
sometimes  an  arbitrator  between  the  contractor  and 
the  architect  in  the  event  of  there  being  a  variance 
from  the  plans.  Being  entirely  an  independent  part}' 
he  is  probably  the  best  qualified  to  act  in  this  capa- 
city. His  knowledge  of  the  work  and  costs  will  assist 
him  in  arriving  at  a  decision  which  will  be  fair  to  all 
parties. 

The  quantity  surveyor  is  an  accepted  fact  in  Great 
Britain  and  has  proved  his  value  without  doubt.  The 
United  States  is  fast  coming  under  his  influence.  Why 
not  Canada? 
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Efficiency  in  Industry  Maintained  by  Better 

Ways  of  Lighting 

"Daylight"  Installations  Minimize  Accidents  Due  to  F'aulty 
Illumination  and  Provide  a  Means  for  Increase  in  Production 


By  J.  A.   Findlay* 


IT  has  been  observed  that  a  large  number  of  indus- 
trial accidents  occur  in  the  winter  months,  espec- 
ially in  the  afternoon — the  time  when  articficial 
illumination  is  necessary.  No  doubt  many  myster- 
ious accidents  are  directly  due  to  the  defects  in  light- 
ing. From  the  standpoint  of  accident  prevention,  ac- 
cording to  a  bulletin  used  by  the  Department  of  Labor 
and  Industry  of  Pennsylvania,  one  of  the  most  import- 
ant manufacturing  states  to  the  south  of  us,  the  value 
of  adequate  illumination  is  important.  The  Traveller's 
Insurance  Company  estimates  that  about  25  per  cent 
of  avoidable  accidents  are  due  directly  or  indirectly  to 
poor  lighting.  The  Departmental  Committee  of  Great 
Britain  on  accidents  in  factories  reports  that  inadequate 
lighting  is  a  very  frequent  cause  of  accident  and  of 
grave  dangers. 

In  order  to  promote   and   maintain    efficiency   and 


gave  a  study  to  the  factor  of  natural  light,  and  the  re- 
sults of  their  investigations  satisfied  them  that  in  terms 
of  industrial  efficiency  this  construction  would  pay 
them  big  dividends.  The  results  have  satisfied  their 
beliefs. 

The  effects  of  working  in  such  a  building  is  equiva- 
lent to  remaining  outdoors,  and  being  at  the  same  time, 
sheltered  from  inclement  weather.  To  work  in  that 
atmosphere  of  abundant  daylight  and  fresh  air  all  day 
long  is  to  be  given  the  nearest  approach  to  an  outdoor 
life  that  is  possible  for  indoor  workers  to  secure. 

"Daylight"  Installations 

Some  of  the  recent  Canadian  factories  that  embrace 
examples  of  real  lighting,  might  be  mentioned.  The 
new  plant  of  John  Bertram  Sons  Company.  This 
plant  has  every  nook  and  corner  lighted,  both  with  side 


An    example    of    excellent    factory    illumination 


economy  in  the  industrial  world  and  to  niiiiimizc  the 
hazards  to  health  from  faulty  illumination,  it  is  neces- 
sary to  give  the  same  serious  study  to  the  problems  of 
illumination  as  has  been  given  to  such  other  phases  of 
industrial  hygiene  as  ventilation  and  sanitation. 

The  Window- Walled  Factory 

In  many  plants  installations  of  steel  windows  which 
replace  with  their  lighting  areas  from  70  to  90  per 
cent,  of  the  wall  space  formerly  given  over  to  dark, 
confining  walls  of  brick  or  stone,  have  proved  the 
most  economic  and  practical  method  of  industrial  light- 
ing, and  the  window-walled  factory  is  now  a  common 
sight  in  every  locality.  Imagine  for  instance  a  single 
window  of  14,000  square  feet  of  steel  and  glass.  Such 
is  the  construction  of  the  side  walls  of  one  of  the  New- 
York  Central  Railway's  shops.  It  was  not  for  ap- 
pearance, either  that  such  a  construction  was  adopt- 
ed by  those  practical-minded  railroad  engineers.    They 
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wall  Steel  sash  and  continuous  sash  of  a  type  that,  no 
matter  what  the  elements  are  outside,  these  sash  can 
be  opened  for  ventilation  without  any  danger  of  rain 
or  snow  blowing  in.  Another  example  of  real  light- 
ing, is  the  new  No.  6  factory  of  the  T.  Eaton  Company, 
Limited.  They  have  here  four  walls  that  are  practi- 
cally filled  with  steel  sash.  The  result  is  that  every- 
where you  go  in  this  building  you  get  adequate  light- 
ing. A  plant  much  smaller  but  embodying  all  the 
features  of  those  larger  plants,  is  that  of  the  Dominion 
Steel  Products  Company  at  Brantford.  Very  recently 
also  we  saw  a  photograph  of  a  garage  building  in  a 
large  U.  S.  city.  The  garage  was  .so  situated  that  the 
only  place  light  could  be  obtained  was  at  the  front. 
Windows  could  not  be  installed  in  either  side  or  the 
end  although  the  garage  was  a  very  large  one,  a  roof 
design  was  used  of  such  a  nature  that  the  continuous 
sash  extended  over  a  very  considerable  part  of  the  top 
of  this  garage,  and  it  was  splendidly  lighted. 

Another   very   noticeable   example    of    a    daylight 
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plant,  is  that  of  the  Consolidated  Press  Company  at 
JIastings,  Michigan.  As  one  approaches  the  building, 
he  is  immediately  impressed  with  its  unusual  ajjpear- 
ance,  the  exterior  consisting  of  white  enamel  brick, 
with  broad  areas  of  glass.  The  management  sought  to 
build  a  factory  that  would  be  inspirational  to  all  who 
view  it,  and  especially  to  the  workers  within  its  walls. 
'J'he  sash  used  in  this  daylight  plant  are  of  a  type  su.s- 
pended  from  the  top,  and  floor  operated.  The  roof  is 
a  special  type.  The  machine  .shop  is  roofed  with  ce- 
ment tile,  the  other  buildings  with  gypsum  tile,  all  be- 
ing covered  with  felt  and  gravel  roofing.  Artificial 
lighting  is  supplied  by  high  intensity  lamps  placed 
near  the  roof  and  so  out  of  the  line  of  vision.  The 
lighting  was  figured  on  the  basis  of  3^  candlepower 
on  a  v30-in.  plane.  The  Iam]}s  used  vary  in  candlepow- 
er according  to  their  location,  and  are  distributed  to 
insure  an  evenly  diffused  light.  The  machine  shop  is 
entered  by  two  railroad  tracks,  the  openings  protect- 
ed with  rolling  steel  doors,  and  by  another  which  tra- 
verses all  the  buildings  and  brings  castings  from  the 
foundry. 

Canada  has  been  somewhat  behind  our  neighbors  to 
the  south  of  us  but  natural  daylight  has  proven  itself  to 
have  so  many  advantages  that  our  manufacturers,  ar- 
chitects and  engineers  are  going  even  one  better  than 
our  U.  S.  friends  and  are  working  out  ideas  in  connec- 
tion with  natural  ventilation  and  lighting  that  are 
without  equal  in  any  part  of  the  industrial  world. 
Ventilation,  of  course,  is  absolutely  necessary,  as  well 
as  lighting,  and  with  continuous  sash  operated  in  long 
rows  either  by  hand  or  by  small  motors,  good  fresh 
air  is  throughout  the  plant  at  all  times. 


We  have  come  to  a  time  in  our  industrial  history 
where  these  matters  must  be  studied  very  closely  in 
order  to  make  the  most  of  the  opportunities  that  await 
us,  both  in  this  country  and  abroad.  Sir  Thomas  White 
in  presenting  his  recent  budget  tells  us  that  our  salva- 
tion is  in  producing  and  saving.  He  says  as  follows: 
"Our  ability  to  meet  and  retire  our  war  obligations  will 
de])cnd  upon  our  power  to  increase  our  production  of 
natural  and  manufactured  commodities  and  to  econo- 
mize individually  so  as  to  bring  about  each  year  sub- 
stantial increase  in  domestic  wealth  and  saving  and  a 
more  favorable  balance  in  our  international  trade.  In 
other  words  the  motto  for  the  future  as  it  was  for  the 
war  must  be  "produce  and  save." 

Dealing  with  saving,  the  use  of  steel  and  hollow 
sash  in  factories  eliminates  absolutely  the  fire  travel- 
ling from  one  building  to  another  and  a  very  large  per- 
centage of  our  fire  hazard  has  been  from  this  cause. 
Harping  back  to  the  Toronto  fire  in  1904,  if  the  prem- 
ises then  occupied  by  Brown  Bros,  and  by  W.  R.  Brock 
Company  had  had  steel  sash  in  them,  in  place  of  the 
wooden  sash,  the  fire  would  never  have  reached  across 
Wellington  Street  or  have  amounted  to  25  per  cent 
of  what  it  did. 

Canada's  fire  loss  is  greater  than  that  of  any  other 
country  per  capita.  In  April  last  we  burned  up  $850,- 
000  of  buildings.  Last  j'ear  we  burned  up  over  $32,- 
000,000  and  since  Confederation  we  have  burned  up 
over  $700,000,000.  And  quite  aside  from  the  financial 
aspect  of  the  case  a  large  jjroportion  of  industrial  un- 
rest can  be  eliminated  by  buildings  that  are  comfort- 
able and  proper  to  work  in. 


Testing  and  Inspection  as  a  Means  of  Safeguard- 
ing Construction 

The  Duty  of  the  Testing  Engineer  in  Detecting  Faulty 
Materials  —  The  Usual  Tests  for  Concrete  and  Steel 


By  R.  Robertson  Deans* 


IT  may  be  said  that  the  life  of  a  structure  depends 
primarily  upon  these  three  points,  viz.,  the  design 
and  specifications,  quality  of  material  used  and 
workmanship.  Engineering,  like  other  profes- 
sions, is  divided  into  several  branches,  each  specializ- 
ing in  some  particular  line,  for  example,  the  design 
"of  a  structure  lies  within  the  province  of  the  designing 
engineer  or  architect,  the  inspection  and  testing  of  ma- 
terials of  construction  belonging  to  the  inspecting  and 
testing  engineer  and  lastly,  the  construction  with  the 
contracting  or  construction  engineer. 

As  a  protection  to  the  owner,  his  engineer,  architect 
or  contractor  it  is  most  essential  to  know  that  the 
materials  used  are  of  the  best  quality,  in  accordance 
with  the  specifications  and  suitable  for  the  structure. 
It  is  sometimes  said  that  the  contractor  is  responsible 
for  failures  due  to  faulty  materials,  and  if  by  using  in- 
ferior material,  the  structure  should  show  itself  defec- 
tive, he  is  required  to  replace  it  at  his  own  expense.  A 
moment's  consideration  will  show  how  unfair  this  is  to 
the  owner.  Cases  have  been  brought  to  my  attention 
in  which  structures  have  failed  after  completion,  there- 
by involving  much  expense  and  inconvenience,  where- 
as, by  thorough  testing  and  inspection  before  and  at 

'Manager  of  Canadian   Inspection  and  Testing  Company,  Toronto. 


the  time  of  erection,  all  this  might  have  been  avoided. 
To  specify  that  the  "best  Portland  cement"  must  be 
used  is  not  enough,  although  such  a  description  is  far 
from  uncommon.  To  insure  ab.solute  dependence  on 
the  strength  and  durability  of  concrete,  it  is  imperative 
that  the  quality  of  the  cement,  aggregate  and  reinforc- 
ing steel  be  determined  by  thorough  testing  and  in- 
spection. 

Cement. — In  order  that  the  contractor  may  not  be 
held  up  awaiting  the  results  of  tests  on  cement,  samp- 
ling should  be  done  at  the  point  of  manufacture  by  the 
insi)ecting  and  testing  engineer's  representative,  so 
that  should  the  contractor  desire  to  use  the  cement  on 
short  notice,  the  results  of  the  twenty-four  hours  and 
possibly  the  seven  days'  tests  would  be  in  his  hands 
before  the  cars  reach  their  destination.  Samples  should 
be  taken  from  the  cars  at  the  time  they  arc  being  load- 
ed and  from  every  fortieth  bag  or  tenth  barrel,  thu-^ 
taking  a  true  representative  sample  from  each  car.  The 
cars  should  then  be  sealed  with  the  inspecti<in  com- 
pany's private  stamp  to  assure  their  client  that  the 
cement  has  been  sampled  by  them.  The  samples  arc 
then  forwarded  to  the  nearest  laboratory  of  the  inspect- 
ing engineer  and  put  under  test.  These  tests  consist 
in  the  determination  of  specific  gravity,  fineness,  nor- 
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mal  consistency  and  time  of  set,  constancy  of  volume 
and  tensile  strength,  all  tests  being-  carried  out  in  full 
accordance  with  the  specifications  of  the  Engineering 
Institute  of  Canada,  the  American  Society  for  Testing 
Materials,  the  British  Standard  Specifications,  or  any 
other  standard  specifications. 

Fine  Aggregate — Samples  of  sand  representative  of 
the  material  to  be  used  should  lie  submitted  for  test 
[jrior  to  the  commencement  of  the  work,  the  recom- 
mended tests  on  sand  being:  weight  per  cubic  foot, 
and  percentage  of  moisture  on  the  material  as  received 
on  the  work ;  silt  and  organic  matter ;  mechanical  or 
granulometric  analysis  (in  this  test  not  more  than  35 
per  cent,  of  the  material  should  pass  a  sieve  having 
fifty  mesh  to  the  lineal  inch,  and  not  more  than  10  per 
cent  should  pass  a  sieve  having  one  hundred  mesh  to 
the  lineal  inch);  specific  gravity;  percentage  of  voids; 
and  tensile  tests  (made  on  mortars  composed  of  one 
part  of  accepted  Portland  cement  and  three  parts  of  fine 
aggregate  by  weight,  shall  develop  a  tensile  strength 
100  per  cent  of  the  tensile  strength  of  concrete  of  the 
same  consistency  made  with  similar  proportions  of 
the  same  cement  and  standard  Ottawa  sand);  also  mi- 
croscopic examination  to  determine  the  general  condi- 
tions of  the  material  and  whether  the  particles  are  coat- 
ed with  clay,  dirt,  etc. ;  and  volumetric  test. 

Coarse  Aggregate — Consisting  of  coarse  inert  ma- 
terial, such  as,  gravel,  crushed  rock,  etc.,  retained  on 
a  sieve  having  holes  54  in-  in  diameter.  The  particles 
should  be  graded  in  size,  clean,  hard,  and  free  from  all 
deleterious  matter.  Representative  samples  of  the  ma- 
terial should  be  submitted  to  the  same  tests  as  for  sand, 
with  the  exception  that  compression  tests  should  re- 
place tension  tests.  Concrete,  composed  of  one  part 
of  accepted  Portland  cement,  two  parts  fine  aggregate 
and  four  parts  coarse  aggregate  and  gaged  with  suffic- 
ient water  to  give  a  quaking  or  medium  consistency, 
should  develop,  at  the  age  of  twenty-eight  days,  an 
average  compression  strength  of  at  least  two  thous- 
and (2,000)  pounds  per  scpiare  inch.  Test  specimens 
should  be  made  in  the  form  of  cylinders  six  inches  in 
diameter  and  twelve  inches  high.  Failures  in  con- 
crete investigated  by  our  company  have  often  been 
found  to  be  due  to  the  use  of  defective  sand  or  gravel, 
which  might  have  been  prevented  by  a  judicious  test 
of  sand  or  gravel  before  using. 

Reinforcing  Steel — On  account  of  reinforcing  steel 
being  rolled  from  various  grades  of  steel  billets,  old 
rails,  etc.,  some  of  which  are  undesirable  product,  and 
taking  into  consideration  that  elasticity  is  the  govern- 
ing factor,  it  is  necessary  that  thorough  inspection  be 
made.  In  order  to  determine  if  the  steel  has  a  high 
elastic  limit,  without  any  tendency  towards  brittleness 
and  in  accordance  with  the  engineer's  or  architect's 
specifications,  complete  physical  tests  should  be  made 
for  elastic  limit,  ultimate  tensile  strength,  elongation, 
reduction  of  area  and  bending  tests;  also  conii)lete 
surface  inspection  of  the  material. 

Field  Inspection — Particular  attention  should  be 
given  by  the  inspector  to  the  work,  striking  of  centres 
being  checked  up,  also  the  placing  of  the  forms.  The 
concrete  must  be  mixed  by  a  machine  of  a  type  ap- 
])roved  by  the  engineer  or  architect,  and  must  be  mix- 
ed until  each  piece  of  aggregate  is  thoroughly  coated 
with  mortar,  care  being  taken  to  provide  the  proper 
amount  of  water  necessary  to  obtain  the  desired  con- 
sistency, so  that  the  concrete  will  be  uniform.  In  small 
batches  where  the  concrete  is  mixed  by  hand,  the 
cement  and  sand  would  be  made  into  a  mortar  by  mix- 


ing them  dry  until  the  cement  is  so  thoroughly  distri- 
buted that  no  particles  of  sand  can  be  detected,  being 
completely  covered  with  cement,  and  then  adding 
enough  water  to  bring  it  to  a  plastic  state,  after  being 
thoroughly  worked.  The  coarse  aggregate  is  then 
drenched  and  drained  and  mixed  well  with  the  mortar 
until  each  piece  is  completely  coated. 

The  proper  proportioning  of  the  cement,  sand  and 
stone  is  an  important  factor.  Therefore,  materials 
are  frequently  checked  before  going  into  the  mixer. 
When  the  concrete  is  ready  for  placing  in  the  forms,  it 
must  be  of  a  medium  or  quaking  consistency, 
and  after  placing  shall  be  puddled  to  free  any  air  bub- 
bles or  eliminate  bridging  of  the  larger  particles  which 
might  form  air  pockets ;  spading  should  be  done  be- 
tween the  concrete  and  forms  so  as  to  give  as  smooth 
a  face  as  possible  to  the  concrete  when  the  forms  are 
removed.  Concrete  which  is  reinforced  with  steel  re- 
inforcement bars  or  surrounding  beams,  should  be  of 
proper  consistency  but  not  sloppy  and  worked  well  to 
insure  complete  encasement  of  the  steel,  care  being 
taken  not  to  displace  the  reinforcing  steel.  The  meth- 
od of  delivering  and  ])lacing  concrete  should  be  done 
to  the  approval  of  the  engineer  or  architect,  and  such  as 
to  insure  a  perfectly  mixed  concrete  at  thg  point  of  de- 
livery. 

The  placing  of  reinforcement  bars  is  checked  with 
the  drawings.  All  concrete  must  be  protected  from 
the  direct  rays  of  the  sun  in  warm  weather  and  should 
be  kept  moist  for  a  period  of  forty-eight  hours.  No 
concrete  must  be  laid  during  freezing  weather  unless 
jjrotected  from  frost  by  some  approved  method. 

Field  Test  of  Concrete — Samples  of  concrete  as  it 
is  mixed  should  be  taken  daily  or  as  often  as  the  en- 
gineer or  architect  may  desire  and  moulded  in  standard 
cylindrical  forms,  which  should  be  tested  at  the  age  of 
twenty-one  or  twenty-eight  days  and  the  compression 
load  in  pounds  per  square  inch  recorded. 

Specimens  should  be  properly  marked  for  future 
identification  and  stored  on  the  work  under  the  same 
conditions  affecting  the  concrete  that  the  specimens 
represent.  Records  of  the  compression  strength  of 
concrete  gives  most  up-to-date  and  complete  informa- 
tion as  to  the  actual  strength  of  the  concrete  and  is 
also  a  protection  to  the  owner.  Engineer  or  architect 
and  contractors.  Test  specimens  should  be  made  in 
duplicate  and  before  removing  the  forms,  one  speci- 
men being  sent  to  the  laboratory  for  compression  test ; 
should  the  first  speciman  fail,  the  second  will  be  tested 
at  a  later  date. 

Steel  Structures 

Mill  Inspection  of  structural  shapes  for  steel  build- 
ings is  equally  as  important  as  the  inspection  of  struc- 
tural steel  for  bridges.  In  order  to  ascertain  that  the 
steel  conforms  to  the  specifications.  If  accepted  on 
chemical  tests,  the  rolling  of  the  steel  should  be  care- 
fully supervised,  specimens  being  cut  from  the  finish- 
ed material  as  directed  by  the  inspector,  (stamped  for 
his  identification  with  his  private  stamp)  on  which  the 
physical  tests  should  be  made,  consisting  of  elastic  lim- 
it, ultimate  tensile  strength,  elongation,  reduction  of 
area,  showing  character  of  fracture,  also  bending  or 
drifting  tests.  If  the  material  meets  the  requirements 
of  the  specificatioons  for  physical  tests,  careful  examin- 
ation should  be  made  for  surface  defects,  and  on  ac- 
ceptance of  the  material,  the  inspector  should  stamp 
same  with  his  private  stamp  so  that  when  the  material 
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arrives  at  the  building  site,  the  engineer  or  contractor 
will  be  able  t«  identify  it  by  the  inspection  stamp. 

Shop  Inspection — Inspection  during  fabrication  of 
the  steel  is  most  valuable  as  it  is  then  that  defects  can 
be  most  easily  seen  and  remedied.  After  the  material 
has  been  marked  from  templates,  it  is  the  inspector's 
duty  to  see  that  the  punching  is  properly  done. 
On  the  materials  being  assembled,  the  holes 
must  be  properly  drifted  and  show  themselves 
well  matched  with  no  obstruction.  Should  any  inac- 
curate ])unchiiig  be  discovered,  it  must  be  altered  so 
that  it  will  clean  up  to  perfect  right  angles.  Prior  to 
reaming  of  the  material,  where  same  is  mentioned  in 
the  specifications,  sufificient  bolts  should  be  put  in 
the  several  members  so  assembled  so  that  when  rivet- 
ing is  taking  jjlacc,  there  will  be  no  cause  for  replace- 
ment. At  the  time  the  members  are  assembled  and 
reamed  and  being  riveted,  it  is  the  inspector's  duty 
to  go  over  each  and  every  rivet,  seeing  that  the  heads 
are  hemispherical  and  in  full  contact;  that  they  are 
concentric  and  completely  fill  the  holes. 

Castings  and  Cast  Columns — In  this  class  of  work 
the  inspector  should  be  at  the  foundry  during  the 
time  that  the  material  is  coming  through.  He  should 
supervise  the  casting  operations,  also  see  that  the  ma- 
terial is  of  such  a  nature  as  to  give  a  casting  free  from 
flaws  and  contain  no  mixture  of  sand,  scoria,  or  other 
impurities.  To  be  certain  of  this,  frecjuent  tests  are 
made  on  the  material  and  if  considered  necessary  a 
chemical  analysis  should  be  determined  on  the  ma- 
terial. Test  bars  should  be  cast  on  the  castings  on 
which  either  tension  or  transverse  tests  should  be 
made.  Stripping  and  cleaning  operations  should  be 
carefully  examined,  this  part  of  the  work  being  most 
essential  as,  if  the  castings  are  removed  from  the 
moulds  while  showing  any  color  of  heat,  they 
are  subjected  to  a  chill  which  induces  either 
internal  or  external  strains  on  the  metal.  After 
the  castings  have  been  thoroughly  cleaned  and 
accepted  on  the  physical  tests,  they  should 
be  carefully  examined  for  defects,  such  as,  blow  holes,- 
blisters,  etc.  In  cast  columns,  particular  attention 
should  be  paid  to  the  lugs  and  other  connections  to 
see  that  they  are  of  good  workmanship  and  in  full  ac- 
cordance with  the  drawings  and  specifications. 

Field  Inspection — In  the  inspection  of  structures  on 
the  field,  all  construction  operations  should  be  super- 
vised, paying  particular  attention  to  the  laying  out  of 
the  work,  lining  and  plumbing  of  columns,  riveting, 
painting,  erection  of  forms,  pouring  of  concrete,  strik- 
ing of  centres  and  stripping  of  moulds.  On  buildings 
the  inspector  should  be  permanently  located  at  the 
job  from  start  to  finish  and  should  be  fully  competent 
to  supervise  complete  construction  operations. 


Asbestos   as   an  Efficiency    Material 

Its  Value,  When  Used  in  Roofing  and  Sheathing, 
in  Keeping  Down  Country's  Fire  Loss 


CANADA  has  the  unenviable  record  of  having 
the  biggest  fire  loss  per  head  of  population  in 
the  world.     This  may  look  like  good  business 
for  the  builder.    In  actual  fact,  however,  every 
fire  means  a  dead  loss  to  the  country,  and  just  in  pro- 
portion as  our  nation  is  poorer,  so  are  we  less  prosper- 
ous and  our  contractors  are  less  prosperous.     There 


is  no  item  of  expense  in  our  national  life  that  could  be 
so  easily  curtailed  or  would  work  more  immediate  or 
greater  results  than  this  useless  item  of  fire  loss. 

Within  very  wide  limits  fires  are  preventable,  and 
one  of  the  surest  methods  of  prevention  is  the  use  of 
materials  that  will  not  burn  readily.  That  is  why 
asbestos  materials  in  building  are  making  such  head- 
way. Primarily  designed  to  replace  the  ordinary  roof 
coverings  only,  its  merits  have  l>een  found  to  be  such 
that  its  employment  by  our  best  architects  and  engi- 
neers has  extended  to  all  classes  of  work  wherein  its 
many  desirable  qualities  have  supplanterl  other  materi- 
als heretofore  commonly  in  use. 

It  is  perhaps  superfluous  to  say  that  asbestos 
shingles,  slates  or  sheathing,  made  wholly  of  mineral 
fibre,  asbestos  and  hydraulic  cement,  are  both  fire- 
proof and  indestructible,  .\sbestos,  or  mineral  flax, 
as  it  is  often  called,  from  its  peculiarity  of  crystalliz- 
ing in  fibres  instead  of  ordinary  crystals,  as  is  the 
usual  case  with  mineral  materials  and  hydraulic  ce- 
ment, have  been  known,  from  earliest  times,  as  among 
the  most  refractory  of  substances.  The  old  Greek  and 
Roman  remnants  of  antiquity,  composed  largely  of 
hydraulic  cement,  remain  mute  witnesses  of  the  ever- 
lasting quality  of  this  material. 

The  Value  of  Asbestos 

Asbestos  fibre  has  remained  exposed  to  the  ele- 
ments for  unnumbered  centuries,  without  deteriora- 
tion. Its  well-known  fireproof  quality  renders  it  the 
most  suitable  fibre  upon  which  to  crystallize  the  ce- 
ment deposited  thereon  in  the  course  of  manufacture. 
It  is  therefore  evident,  from  the  well-known  qualities 
of  these  two  materials  that  nothing  could  have  been 
selected  that  would  have  been  more  fireproof,  indes- 
tructible and  everlasting  than  asbestos  fibre  and  hyd- 
raulic cement  as  raw  materials  from  which  to  prepare 
a  permanent  building  material  such  as  asbestos 
shingles  and  asbestos  building  lumber.  Nails  may  be 
driven  through  asbestos  shingles  and  asbestos  build- 
ing lumber  by  a  quick,  sharp  blow  of  the  hammer, 
quite  close  to  the  edge  without  danger  of  fracture, 
thus  difTering  materially  from  all  other  sheathing  ma- 
terials in  the  important  attribute  of  toughness  and 
homogeneousness. 

It  is  sufficiently  elastic  to  allow  of  marked  tension 
due  to  vibration,  expansion  and  contraction  of  sur- 
rounding parts,  wind  pressure,  etc.,  without  cracking 
or  breaking  in  any  manner.  Shingles  may  be  punched, 
filed  or  worked  generally  with  the  greatest  ease,  with 
ordinary  tools  such  as  are  used  for  working  natural 
slate  or  wooden  shingles.  They  become  very  hard, 
particularly  if  exposed  to  the  weather  or  after  the 
lapse  of  years.  One  great  and  desirable  feature  of 
them  is  that  they  can  be  successfully  jointed,  fitted, 
etc.,  by  the  work  of  ordinary'  mechanics,  no  unusual 
or  special  knowledge  being  required  in  handling  them. 

They  can  be  used  upon  nearly  every  class  of  struc- 
ture where  there  is  sufficient  pitch  of  roof  for  the  or- 
dinary use  of  wooden  shingles  or  natural  slates.  Ar- 
chitects who  are  desirous  of  securing  an  imeven  ap- 
pearance in  the  color  of  the  completed  roof  are  speci- 
fying that  the  asbestos-cement  shingles  be  laid  hap- 
hazard right  and  wrong  side  up,  which  especially  in 
the  solid  red  color  makes  a  very  attractive  roof. 

With  the  ample  supply  of  modern  fireproof  build- 
ing materials  there  is  no  reason  why  Canada  should 
not  show  a  marked  and  immediate  improvement  in 
her  fire  record.     National  efificiencv  demands  it. 
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Building   During    the    Reconstruction    Period 

Familiarize  Public  With  Cost  Plus  Contract  and    Establish  Confidence 
in  the  Scheme  -Construction  Held  Back  by  Heavy  Contingency  Items 

-^^^'^^^~^——^———^—^^—^—^—--^^^~     By  Joseph  Banigan*    — ^^^^— — — — ^^^^-^^^^— — ^-^^^— ^^— — 


THE  war  induced  an  excessive  centralization  of 
economic  and  industrial  functions  in  the  hands 
of  the  Government.  This  war-induced  central- 
ization dramatized  for  us  the  essential  fal- 
lacy of  substituting-  the  politician  for  the  engineer, 
executive  and  business  man.  These  terms  are  used 
to  express  men  functionally  fit  for  the  job  in  hand.  In 
much  the  same  way  the  results  of  the  war  have  dem- 
onstrated that  socialism  is  unsound,  because  this, 
too,  means  a  great  centralization  of  economic  and  in- 
du.«trial  functions  in  the  hands  of  the  state.  Most  of 
us  believe  that  business  should  be  handled  by  busi- 
ness men  not  by  politicians.  Briefly,  in  a  modern 
democratic  society,  we  simply  do  not  dare  to  put  all 
our  eggs  into  one  basket,  which  l)asket  is  to  be  carried 
either  by  the  bureaucratic  politician  or  the  autocratic 
business  man.  It  seems  to  be  the  consensus  of  opin- 
ion that  we  have  not  to  choose  between  the  unsocial 
individualist  or  an  unsocial  bureaucracy,  but  there  is, 
judging  from  expressions  in  articles  and  talks,  a  grow- 
ing opinion  that  industry  and  business  can  be  organ- 
ized on  a  basis  which  will  give  adequate  protection 
and  voice  to  all  classes  involved — the  employer,  the 
employee  and  the  consuming  public. 

If  this  opinion  is  sound,  it  seems,  therefore,  that  lab- 
or is  demanding,  and  will  demand  with  increased  suc- 
cess, a  larger  share  in  both  the  i)rofits  and  manage- 
ment of  business  and  industry.  The  unrest  and  un- 
certainty of  the  business  world,  and  particularly  of 
l)uilding  trades,  is  due  to  the  fact  that  we  are  not 
able  to  answer  questions,  such  as,  what  changes  in 
the  fundamental  organization  of  business  and  indus- 
try will  the  demands  of  labor  necessitate.  Will  in- 
creased participation  of  labor  in  the  control  of  busi- 
ness make  for  greater  or  less  efficiency?  Will  it  raise 
or  reduce  the  total  profits?  Will  the  wise  employer 
oppose  the  demand  or  will  he  join  with  his  employe, 
work  out  a  new  organization  of  productive  and  distri- 
butive machinery  of  a  large  nation,  that  will  mean  an 
increase  in  equity  and  efficiency  in  business?  Does  all 
this  mean  a  'class  war'  or  is  there  a  feasible  co-opera- 
tion of  the  classes?  Do  not  these  questions  cut  to 
the  heart  of  the  unrest  that  now  exists? 

Building  Trades  Differ  from  Other  Industrial  Trades 

The  building  trades  are  in  reality  factories  which 
have  a  single  product,  the  building,  and  after  the 
completion  of  the  product,  they  become  disorganized. 


ducts  have  not  increased  in  price  in  the  same  ratio 
as  other  materials,  like  wool  or  cotton  or  machinery, 
due  to  the  fact  that  building,  as  an  industry,  was  re- 
duced to  very  small  proportions  during  the  war.  In 
addition,  the  price  of  building  materials,  with  the 
exception  of  steel,  during  the  early  part  of  the  war, 
dropped  to  unprecedented  low  levels.  Comparing 
the  existing  building  prices  in  the  late  1914  and  early 
1915  there  seems  to  be  a  tremendous  increase,  but 
the  ratio  between  1913  and  1914  prices,  with  the 
existing  quotations,  do  not  show  any  increase  as 
great  as  has  been  realized  in  other  lines.  There  is 
also  a  very  great  exhaustion  of  stock  of  building  ma- 
terials and  a  prospective  large  building  programme. 
These  factors  would  seem  to  indicate  an  increase  of 
building  cost,  rather  than  a  decrease  and  therefore- 
it  is  the  opinion  of  many  contractors  and  architects 
that  there  has  been  much  idle  talk  in  the  newspapers 
of  the  prospects  of  decreased  building  cost,  which 
will  not  materialize. 

Briefly  then  we  are  facing  a  period  of  increased 
construction  with  an  increase  of  prices  and  a  labor  un- 
rest which  is  more  difficult  to  satisfy  by  the  con- 
tractor, due  to  lack  of  a  more  complete  organization 
among  the  building  trades  and  the  inherent  lack  of 
stability  and  permanency  in  the  contractor's  organi- 
zation. There  is  also  among  investors  an  opinion 
that  prices  will  decrease.    . 

Familiarize  Public  With  Cost  Plus  Contract 

What,  therefore,  should  be  the  attitude  and  meth- 
od of  combating  these  conditions  in  order  that  pros- 
pective construction  may  proceed  as  soon  as  pos- 
sible? It  seems  that  the  contractors  should,  like  most 
progressive  business  men,  endeavor  to  answer,  and 
propose  some  scheme  for  the  increased  participation 
of  labor  in  the  control  and  profits  of  the  business, 
because  this  subject  touches  the  fundamental  unrest 
of  the  period.  More  particularly  it  would  seem  that 
a  concerted  eflfort  should  be  made  by  the  building 
trades  to  educate  the  general  public  not  to  expect  a 
decrease  of  building  costs  and  to  a  greater  familiar- 
ity with  the  advantages  of  the  cost  plus  contract  and 
the  cost  plus  a  fixed  .')um  have  been  enumerated 
many  times.     In  general   they  are:   (1)   better  work, 

(2)  increased  business  for  those  contractors  who  con- 
duct  their   cost   plus   work  on   an    honest,   fair  basis, 

(3)  a  lessening  of  the  cost  of  estimating  for  jobs  not 


broken  up  into  parts,   reformed   into  another  factory     secured  and  (4)  the  building  up  of  a  clientele  upon  a 
„.,fi,    .„^fU<..    .: — 1„    „,^.i.,„*       T-u.v    — 1.„„    u    jj^gjg  q£  service  rendered. 

The  advantages  of  a  lump  sum  contract  are  that 
the  capitalist  knows  the  exact  cost  of  the  building 
ahead  of  time.  The  disadvantages  are  the  disagree- 
ments which  always  arise  over  'extras,'  and  which 
will  continue  until  a  perfect  set  of  plans  and  a  perfect 
set  of  specifications  by  the  perfect  architect  and  en- 
gineer can  be  obtained  ;  the  fact  that  there  is  consid- 
erable loss  in  figuring  upon  jobs  not  secured ;  and  the 
tendency  that  the  man  who  has  made  the  greatest 
mistake,  and  has  therefore  the  lowest  figure,  secures 
the  job.    This  fact  causes  the  tendency  to  scrimp  and 


with  another  single  product.  This  makes  it  more 
difficult  for  contractors  to  consider  any  of  the  much 
proposed  schemes  of  co-operation,  such  as  the  Whit- 
ley Council  or  the  International  Harvester  idea,  and 
makes  the  unrest  among  labor  in  the  building  busi- 
ness much  greater  than  in  more  organized  indus- 
tries. From  the  standpoint  of  the  investor,  or  capi- 
talist, the  building  is  usually  only  part  of  his  total 
investment.  He  is.  thcjrefare,  very  rnuch  worried 
about  what  is  termed  'the  excessive  building  cost,' 
without  realizing  that   the   majority  of  building  pro- 

*Of    Banigan   and   Thompson,   Architects,    Toronto. 
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save  money  by  the  contractor,  at  the  exi)ense  of  the 
quality  of  the  building. 

Adding   Large   Sums   for   Contingencies    • 

During  the  reconstruction  period  the  labor  unrest 
and  the  prospect  of  increased  prices  is  causing  all 
contractors  to  load  their  estimates  with  an  unusual- 
ly large  sum  for  these  contingencies.  It  is  our  belief 
that  this  necessary  factor  is  holding  back  the  build- 
ing trades.  If  it  can  be  clearly  shown  to  the  investi- 
gating public  that  they  can  reap  the  benefit  of  these 
uncertainties  at  the  expense  of  taking  a  certain  risk 
and  that  these  .savings  will  be  con.siderable,  much  in- 
creased building  will  be  the  result. 

Large  numbers  of  contractors  are  refusing  all  con- 
tracts which  are  not  upon  a  percentage  basis  or  cost 
plus-a-fixed-sum  basis.  There  is,  however,  a  combin- 
ation of  the  lump  sum  and  cost  plus  contract  which 
seems  to  fit  the  present  conditions  admirably  and 
should  be  strongly  advocated,  namely  that  tenders 
should  be  called  for  on  the  lump  sum  basis,  and  then 
a  contract  should  be  written  as  a  cost  plus— a-fixed- 
percentage  with  the  guaranteed  price  of  the  lump 
sum  tender.  If  the  cost-|)lus-a-fixed-percentage  is 
less  than  the  upset  price,  the  difYerence  should  be 
shared  between  owner  and  contractor  on  the  basis  of 
one-third  to  the  contractor  and  two-thirds  to  the  own- 
er. 

Establish  Confidence  in  Cost-Plus  Scheme 

If  it  can  be  demonstrated  by  collective  informa- 
tion that  on  the  whole  the  owner  has  made  an  ap- 
preciable saving  in  the  cost  of  building  under'  this 
method,  while  taking  none  of  the  risks  as  under  a 
straight  cost  plus  contract,  it  will  at  once  establish  a 
confidence  in  a  .straight  cost  plus  contract  which  will 
grow  as  the  demonstration  is  more  frecjuent  and  con- 
vincing. 

I  therefore  ])lead  to  the  contractor  to  consider  and 


advertise  the  cost  ])lus  contract  with  an  upset  price 
and  a  division  of  the  saving,  for  the  following  reas- 
ons: (1)  It  as.sures  the  owner  of  what  the  maximum 
cost  of  his  building  will  be;  (2)  it  gives  the  owner 
part  of  the  benefit  derived  if  the  labor  unre.st  and  un- 
certainty of  prices  of  materials  is  not  as  great  as  an- 
ticipated;  (3)  it  gives  the  contractor  a  fixed  percent- 
age and  assures  him  of  an  additional  profit  for  the 
ri.sk  he  takes  and,  in  general,  this  form  of  contract 
has  the  effect  of  stabilizing  the  business  of  construc- 
tion by  giving  the  owner  accurate  information  as  to 
cost  and  does  away  with  the  idea  that  the  contractor 
is  making  excessive  profit,  or  that  costs  arc  excessive, 
and  ])laccs  it  on  the  actual  basis  that  in  underwriting 
the  uncertainty  of  this  reconstruction  ])eriod,  the 
contractor  is  entitled  to  some  extra  profit.  The  owner 
is  entitled  to  receive  back  .'■■ome  portion  of  the  saving 
when  the  costs  of  materials  and  labor  have  not  in- 
creased  as   much   as  they  anticipated. 

Such  slogans,  as  given  herewith,  if  used  for  ad- 
vertising purposes,  might  be  effective  in  educatmg 
the  public  to  the  fact  that  it  is  as  opportune  to  build 
now  as  later:  ''I'uild  now — It  will  cost  more  later." 
"Building  ])rices  bave  not  advanced  as  much  as  wool, 
cotton,  machinery."  "Building  costs  will  return  to 
1910  prices  only  when  all  other  prices  get  back  to  that 
level."  "This  is  the  era  of  high  prices,  good  wages 
and  fair,  honest  returns;  the  good  of  Canada  demands 
that  needed  building  proceed."  "More  production, 
not  cheaper  prices,  is  the   need.     Build   now." 

The  writer  suggests  that  the  builders'  exchanges 
and  architecural  associations  should  co-operate  in  a 
campaign  to  inform  the  public  of  the  benefits  of  build- 
ing now,  and  also  to  bring  about  the  more  general 
use  of  the  cost  plus  contract  with  an  upset  price,  lead- 
ing to  the  general  adoption  of  the  straight  cost-plus 
svstems. 


Efficiency   in   Utilization   of    Electric   Power 

Simple  Improvements  Reduced  Power  Bill  $3000  Per  Annum 
— Capital  Cost  of  Alteration  Less  Than  Two  Months'  Savings 

By  A.  L.  Mudge*     


TAE  following  are  typical  examples  of  improve- 
ments in   electric   light  and   ])ower   systems   in 
large   industrial    establishments,     and   indicate 
the   |)ossibilities  of   what    may   be   obtained   in 
many  other  cases: 

Reduced  Power  Bill  $3,000  Per  Annum 
A  manufacturer  using  about  400  h.p.  was  penalized 
by  the  power  company  on  account  of  low  ])ower-factor. 
The  power  consumption  of  every  motor  in  the  i)laiit 
was  tested  and  many  motors  were  found  to  be  too 
large.  Several  motors  were  loaded  to  less  than  20  per 
cent,  of  their  rated  cajjacity.  Drives"  were  re-arranged, 
four  motors  released — and  .sold  for  more  than  enough 
to  pay  total  cost  of  chance.s — and  annual  power  bill 
was  reduced  by  $3,000.00.  Further,  a  goodly  portioi 
of  the  ])ower  company's  .stations,  transformers,  and 
lines  was  released  to  carry  other  imixirtant  war  de- 
mands for  i)ower  at  a  time  when  such  cai)acity  was 
very  badly  needed. 

Two  Months'  Savings  Paid  Capital  Cost 
.•\  manufacturer  in    Toronto  with  motor  installation 
of  MX30  h.p.  was  usine  about   1400  h.p.  sup|)lied  from 

'Coniulting  Engineer,  Toronto.  ~  "~ 


sub-station  three-quarters  of  a  mite  away  at  550  volts. 
Due  to  war  conditions,  load  had  grown  very  ra])idly 
till  there  was  a  loss  of  about  400  h.p.  in  line  and  an 
excessive  voltage  drop  frec|uently  to  below  450  volts. 
as  shown  by  the  inner  curves  in  the  accompanying 
chart. 

This  caused  the  following  conditions  in  factory : 

1.  Motors  would  overload  and  heat  excessively, 
making  it  necessary  to  shut  down  for  cooling  and 
repairs. 

2.  Motor  fuses  would  blow  and  shut  down  motors. 

3.  Main  circuit  breaker  would  open  and  shut  down 
entire  factor)'  one  or  more  times  per  day  leaving  1,500 
men  idle. 

4.  Motor  load  going  off  caused  excessive  voltage 
rise.  In  one  day  this  resulted  in  burning  out  $64.0(3 
worth  of  lamps. 

The  switching  arrangements  at  the  centre  of  dis- 
tribution were  also  very  inadequate  and  dangerous. 

The  work  done  consisted  of: 

1.  Examining  entire  electric  power  system  of  fac- 
tory making  tests  of  power  consumption,  power-fact  jr, 
etc. 
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Improvement  gives  a  higher  and  better  regulated  voltage 

2.     Making   analysis    of    power   bills  and  operating 
conditions. 

3.  Negotiations  of  new  contract  with  power  com- 
l)any. 

4.  Design  and  construction  of  2,000  h.]).   sub-sta- 


tion at  factory  to  which,  under  the  new  contract,  pow- 
er company  delivered  power  at  12,000  volts.  The  pow- 
er company  was  able  to  loan  transformers  to  the  man- 
ufacturer on  account  of  transformer  capacity  released 
due  to  the  changes. 

5.  Purchase  and  installation  of  new  8-panel  dis- 
tributing switchboard. 

6.  All  change-overs  were  made  during  usual  week- 
end and  holiday  shut  downs,  causing  no  interruption 
to  production . 

The  results  obtained  were: 

Continuous  service  at  steady  normal  voltage ;  see 
outer  curve  in  the  accompanying  figure.  This  means 
the  elimination  of  all  the  troul^les  referred  to  above, 
and  gave  an  increased  production  of  many  thousands 
of  dollars  per  month.  It  is  interesting  to  note  that 
with  an  average  closely  regulated  voltage  of  600  at 
sub-station,  instead  of  500  volts  badly  regulated,  mo- 
tor speeds  will  be  2  per  cent,  higher,  giving  both  in- 
creased production  and  better  quality  of  work  on 
account  of  higher  and  steadier  speed. 

2.  Safe  and  satisfactory  handling  of  load  through 
new  switchboard  with  ample  provision  for  extensions 
in  future. 

3.  Entire  capital  construction  cost  comparatively 
small,  being  less  than  amount  of  the  savings  which 
resulted  during  the  first  two  months  following  change- 
over . 

4.  Practically  all  of  the  400  h.p.  line  loss  was  re- 
leased for  use  elsewhere  when  war  demand  for  power 
was  very  heavy. 


Quantity  Surveying — Its  Relation  to  Greater 

Efficiency 

Elimination  of    Duplication  of    Effort  is  First  Principle  in  Con- 
tractor's Endeavours  to  Handle   His  Work  More  Economically 

~ —    By  Edward  H.  Beck'    


THE  usual  routine  of  an  efficiency  engineer  is  first 
of  all  to  make  a  very  exhaustive  study  of  the 
nature  of  the  work  which  he  has  to  classify 
and  possibly  re-organize,  and  in  this  study  he 
has  to  take  into  account  every  minute  detail  which  can 
possibly  be  connected  with  the  work.  He  not  only  has 
to  trace  and  classify  each  movement,  but  must  decide 
as  to  the  necessity  of  each  movement,  and  has  to  elim- 
inate all  unnecessary  work,  such  as  the  duplication  of 
certain  movements,  etc. 

In  efficiency  work  it  is  absobucly  of  no  use  to  start 
at  the  wages  of  the  workers ;  one  must  study  the  job 
and  the  nature  of  the  materials  used,  and  from  this  in- 
formation decid-'  as  to  what  wages  the  job  is  worth. 

Woiking  From  the  Wrong  End 

Today  we  are  confronted  with  very  serious  strikes, 
and  it  seems  that  wages  are  to  go  still  higher,  which 
will  make  the  cost  of  living  still  more  than  it  is  today, 
and  yet  the  men  are  striking  because  their  wages  are 
not  sufficient  to  take  care  of  the  high  cost  of  living. 
Does  not  this  point  to  the  fact  that  we  are  tackling  the 
proposition  from  the  wrong  end?  The  writer  is  an  em- 
ployer of  labor,  but  has  to  admit  that  the  workers  have 
very  strong  cause  for  dissatisfaction  with  their  lot, 
and  is  of  the  opinion  that  we  shall  get  no  lasting  results 

*Of    Beck   and    Pooie,    general   contractors,   Toronto. 


until  every  industry  gets  after  the  proposition  from 
the  efficiency  point  of  view,  and  not  only  makes  a  real 
effort  to  get  rid  of  the  duplication  of  work,  but  also  the 
duplication  of,  or  excess  of  profits.  It  is  not  by  appoint- 
ing political  commissions  for  this  work  that  success 
will  be  attained,  but  by  the  employment  of  expert  ef- 
ficiency and  industrial  engineers,  backed  up  by  the 
government  with  all  the  power  needed.  It  sounds  like 
a  big  job,  but  this  is  a  big  country,  and  surely  we  have 
big  enough  men  to  handle  the  work,  and  engineers  as 
a  profession  are  never  happier  than  when  up  against 
a  real  big  proposition.  Just  as  an  illustration  of  my 
meaning,  take  the  case  of  the  brick  manufacturers.  We 
are  now  paying  from  $16  to  $19  per  thousand  for  bricks 
that  were  fetching  $9  to  $10  before  the  war.  The  clay- 
costs  no  more  today  than  before  the  war  (excepting 
the  higher  wage),  coal  and  wood  are  higher  also  due 
to  the  higher  wage ;  but  this  isnot  100  per  cent  or  any- 
thing like  it.  What  then  is  the  high  price  due  to?  The 
manufacturer  says  that  he  is  justified  in  charging  a 
higtier  price  owing  to  the  shortage.  Is  he?  Here  then 
is  one  of  the  rea.sons  for  the  high  cost  of  living.  Elim- 
inate the  excessive  cost,  and  not  add  to  it  by  increased 
wages. 

Through  tackling  the  proposition  from  the  wrong 
end,  and  through  the  medium  of  these  costly  strikes,  all 
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wapes  are  today  unbalanced.  Let  us  get  busy  and  clas- 
sify, and  where  necessary  re-or^anizc,  thereby  not  only 
benefiting  ourselves  but  also  those  who  look  to  us  for 
the  wages  docket. 

Between  the  Devil  and  the  Sea 

The  contractor  is  in  somewhat  the  same  position 
as  the  man  between  the  devil  and  the  deep  blue  sea.  He 
cannot  regulate  the  prices  of  his  materials,  the  manu- 
facturers do  that  and  look  after  "No.  1"  in  doing  so. 
He  cannot  regulate  the  wages,  for  the  unions  do  that 
and  also  recognize  "No.  1"  first,  foremost,  and  all  the 
time.  Where  then  can  the  contractor  start  in  his  effort 
to  olitain  greater  efficiency?  Eliminate  duplication  of 
work  and  start  in  by  insisting  on  the  engineers  and 
architects  supplying  a  bill  of  ([uantitics  together  with 
the  plans  and  specifications  for  the  work.  Refuse  to 
do  the  other  man's  job,  (which  is  duplicated  by  every 
contractor  figuring  on  the  work),  thereby  reducing 
your  own  over-head  costs  and  saving  the  owner  a 
very  large  additional  cost  to  his  building.  It  was  ])oint- 
ed  out  in  these  columns  some  time  ago  that  the  cost  of 
estimating  a  certain  job  (each  contractor  taking  off 
his  own  quantities  )was  actually  in-  excess  of  the  ac- 
tual contract,  which  was  something  over  a  $20,000 
proposition. 


The  manufacturers  are  organized,  and  labor  is  or- 
ganized. The  contractor  is  between  the  two  and  sure- 
ly needs  i)rotection,  and  if  the  recently  formed  associa- 
tion would  only  get  busy  along  these  lines  it  would  be 
doing  some  good  not  only  for  the  contractors  but  for 
all  concerned.  It  is  joint  action  by  the  contractors 
which  is  necessary,  for  the  quantity  survey  has  tf) 
come  and  is  necessary  for  lump  sum,  percentage,  or 
cost  plus  fixed  sum  basis  of  contracts. 

Obtain  greater  efficiency  by  having  an  expert  take 
off  the  bill  of  quantities  once,  instead  of  every  contract- 
or for  himself.  Obtain  greater  efficiency  by  co-opera- 
tion between  the  contractors,  engineers  and  architects, 
as  was  jjointed  out  by  the  writer  in  an  article  which 
aupeared  in  the  March  19th  issue  of  the  "Contract 
Record." 

It  is  to  be  hoped  that  some  of  our  English  quantity 
surveyors  will  notice  this  article,  and  get  busy  along 
the  lines  of  which  they  arc  expert.  The  writer  would 
be  glad  to  help  anyone  to  make  a  success  of  quantity 
surveying,  and  would  give  them  a  hearty  welcome  into 
the  field  of  the  contracting  profession. 

[A  movement  in  the  direction  indicated  in  the 
above  article  has  been  made  in  Montreal,  as  shown 
by  an  item  appearing  in  the  "Contract  Record"  of 
June  18.  page  577.-^Ed.]. 


Wherein  the  Ontario  Lien  Law  Needs  Revision 

A  Committee  of  the  Provincial  Exchange  States  Its  Views 
on   the    Defects   of   the  Act   and    Suggests    New  Provisions 


Edit(;r,  Contract  Record: 

IN  reference  to  the  Mechanics'  and  Wage  Earners' 
Lien  Act  about  which  you  have  spoken  from  time 
to  time,  the  following  information  may  be  useful. 
Our  committee  would  be  glad  to  hear  from  any 
of  your  readers  who  have  opinions  to  express. 

Mr.  Joseph  Russell,  M.P.P.,  in  presenting  amend- 
ments to  the  Lien  Act,  as  quoted  in  your  issue  of 
April  16th,  1919,  was.  advised  by  the  Hon.  T.  W.  Mc- 
Garry,  that  a  commission  would  be  appointed  by  the 
Government  to  draft  an  entire  new  Act,  and  as  the 
Provincial  Builders'  and  Supply  Association  has  had 
this  subject  up  for  discussion  for  the  last  two  years, 
we  are  ])leased  to  take  advantage  of  your  generous 
offer  to  state  our  view  points  through  your  columns. 

Many  Interests  to  Consider 
In  discussing  this  matter  we  found  many  obstacles 
in  the  way  of  effecting  the  object  we  desire  and  that 
every  scheme  suggested  resulted  in  complications  of 
what  we  considered  a  hardship  on  some  interested 
party.  We  have  to  consider  the  general  contractors, 
the  workmen,  the  supply  firms,  the  architects,  the 
owners,  and  the  loan  companies. 

When  a  deputation  from  our  association  waited  on 
the  Hon.  Mr.  Lucas,  we.  i)ointed  out  what  we  thought 
were  faults  in  the  ])resent  Act.  Our  objections  were 
roughly  as  follows : 

1st.  The  Act  does  not  give  the  .sub-contractor  and 
supply  firms  the  same  privilege  to  lien  as  it  gives  the 
principal  contractor.  The  Act  reads  "in  the  case  of  a 
contract  which  is  under  the  supervision  of  an  archi- 
tect, engineer,  or  other  person  on  whose  certificates 
payments  are  to  be  made,  the  contractor  may  file  a 
lien  within  seven   (7)  days  from  the  date  of  the  is- 


suing of,  or  the  refusal  to  issue,  a  final  certificate."  The 
sub-contractors'  and  supply  firms'  right  to  lien  ex- 
l)ires  thirty  (30)  days  after  the  completion  or  aband- 
onment of  the  contract.  This  clause  refers  to  an 
amendment  put  through  Parliament  by  Wm.  Hill,  ex- 
M.P.P.,  about  1885.  Mr.  Hill  is  past  president  of  the 
Builders'  Exchange,  and  his  amendment  has  proven 
to  be  of  great  value  to  the  contractors,  but  of  late 
years  it  has  become  the  custom  to  bulk  contracts, 
and  in  so  doing  the  sub-contractor  sometimes  feels  it 
a  hardship,  in  cases  where  the  general  contractor 
fails. 

2nd.  The  Act  allows  the  owner  to  mortgage  ma- 
terial and  labor  he  has  not  paid  for.  We  ]x>inted  out 
that  it  is  the  custom  of  the  loan  companies  to  issue 
building  loans,  taking  a  mortgage  for  50  to  60  per 
cent,  of  the  value  of  the  land  and  buildings,  and  ad- 
vancing money  as  the  work  progresses,  thus  enabling 
an  unscrupulous  owner  and  builder  to  get  his  build- 
ings as  far  advanced  as  his  creditors  will  allow,  and 
make  a  substantial  draw  and  refuse  to  pay  his  credi- 
tors. The  money  left  in  the  hands  of  the  lenders  is 
verv  seldom  more  than  enough  to  complete  the  work, 
making  all  liens  valueless. 

,Vd.  The  Act  does  not  cover  the  value  of  niaicr- 
ial  that  is  specially  manufactured  for  a  building,  and 
is  not  delivered  on  or  adjacent  to  the  premises.  This 
very  often  entails  a  loss  in  cases  of  the  stone-cutter 
millmen  and  others  who  have  manufactured  articles 
made  to  special  detail  and  are  unable  to  deliver  them 
on  the  premises  until  such  time  as  the  building  i- 
readv  for  their  installation,  thus  leaving  material  that 
is  of  little  value  on  the  manufacturers'  hands. 

4th.     The  .\ct  savs  in  no  case  is  the  owner  liable 
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for  more  than  the  full  amount  of  the  original  contract 
price.  This  clause  is  often  taken  advantage  of  by 
owners  entering  into  an  agreement  with  others  to 
build  at  a  price  they  know  to  be  inadequate,  and  by 
so  doing  they  both  profit  at  the  expense  of  innocent 
creditors.  In  other  cases  the  architect  and  owner 
knew  or  ought  to:  have  known  that  the  contract  price 
was  so  low  that  the  contractor,  (unless  financially 
strong),  would  fail,  and  the  owner  would  gain  at  the 
expense  of  the  general  contractor's  creditors. 

5th.  The  Act  defines  the  owner  as  one  who  owns 
the  property  at  the  time  the  contract  is  entered  into 
to  build,  and  in  case  the  owner  sells  the  land  and . 
building  before  the  time  for  liens  has  expired  the  pur- 
chaser is  not  liable  for  any  debts,  accrued  to  his  time 
of  purchase.  It  is  a  practice  of  the  speculative  build- 
er to  sell  his  buildings  before  completion  and  in  a 
recent  case  tried  in  Toronto,  where  a  building  was 
sold  and  the  timq  had  not  expired  for  filing  liens,  the 
trial  judge  held  that  the  liens  were  not  registered 
prior  to  the  time  of  sale,  the  purchaser  was  not  liable 
and  all  claims  were  valueless. 

Speculative   Buildings   Not  Covered 

We  have  carefully  examined  several  of  the  U.  S. 
state  Acts,  together  with  some  of  the  Provincial  Acts, 
and  are  of  the  opinion  that  not  one  of  them  would 
fully  cover  speculative  buildings.  The  speculative 
builder  is  the  owner,  the  contractor  and  the  architect, 
and  these  cases  are  what  the  supply  associations  are 
anxious  to  cover. 

The  loan  companies  object  to  any  Act  that  will 
give  liens  priority  over  mortgage.  The  general  con- 
tractor is  fairly  well  satisfied  with  the  present  Act, 
and  no  doubt  will  object  to  any  changes  that  will 
necessitate  a  lot  of  red  tape;  some  of  them  have  ex- 
pressed their  willingness  to  adopt  a  100  per  cent,  law 
similar  to  the  Michigan  State  Act.  The  owner  and 
architect  are  protected  against  liabilities  of  contract- 
ors through  sworn  statements,  giving  the  amount  due 
or  to  become  due,  to  such  sub-contractors  and  per- 
sons for  work  done  and  material  furnished.  The  sub- 
contractors would  like  the  Act  to  go  far  enough  to 
protect  them  on  all  government  and  municipal  con- 
tracts. At  present  they  have  to  depend  entirely  on 
the  government  or  municipal  authorities  holding 
enough  money  to  satisfy  their  claims. 

Thanking  you  for  the  interest  you  are  taking  on 
behalf  of  the  Provincial  Builders'  and  Supply  As- 
sociation, we  remain, 

Yours  truly 

Legal   Committee,   Provincial    Exchange. 
Toronto,  June  18th,  1919. 


Operation  of  Brick  Plants  on  Less  Than   a 
Ten-Hour  Day  Will  Mean  Increase 
in   Prices 

By  F.  B.  McFarren* 

THE  larg-e  amount  of  very  necessary  housing 
work  which  is  in  progress  at  the  present  time 
has  caused  a  greatly  increased  demand  for 
bricks.  As  the  investors  are  beginning  to  real- 
ize that  there  is  little  likelihood  of  any  reduction  in 
the  cost  of  materials,  some  of  the  larger  work  is  start- 
ing. In  view  of  the  facts  that  fuel  at  the  mines  or  .shi])- 
ping  points  co.sts  about  two  and  one-half  times  what 
it   cost   in    1913,   that   labor   costs   double   and   freight 

•Manager   Interprovincial    Brick    Company,   Toronto. 


charges  to  the  import  centres  are  50  to  100  per  cent, 
larger  than  in  1913,  and  the  selling  price  of  brick  at 
the  brick  plants  is  only  from  20  ])er  cent,  to  25  per  cent, 
greater  than  in  1913,  this  is  conclusive  evidence  that 
only  those  plants  operating  very  efficiently  can  operate 
at  a  profit  with  selling  prices  as  they  are  at  the  present. 

Practically  all  brick  plants  operate  ten  hours  a  day, 
and  if  any  legislation  is  enacted  to  reduce  operating 
time,  the  price  will  have  to  be  materially  increased, 
as  the  lower  production  i^er  day  from  a  given  amount 
at  plant  means  that  to  produce  the  same  amount  of 
material  daily,  the  amount  of  plant  and  the  number  of 
kilns  will  have  to  be  increased  and  as  brick  machinery 
and  kilns  depreciate  very  rapidly  and  the  present  cost 
is  approximately  double  the  pre-war  cost,  an  eight- 
hour  day  would  mean  an  increase  in  the  present  price 
of  brick  of  approximately  $5.00  per  thousand.  Brick 
manufacturers,  however,  who  have  operated  their 
plants  during  the  past  five  years,  have  endeavored  to 
work  out  satisfactory  arrangements  with  their  emp- 
ployees,  either  by  production  bonuses  of  piece  work 
operation  so  as  to  give  their  employees  an  adequate 
return  for  efficient  workmanship,  and  there  is  very 
little  discontent  in  this  industry  so  far  noticeable,  and 
it  is  a  question  whether  the  men  desire  shorter  hours. 

At  our  own  plant,  we  have  erected  a  number  of  cot- 
tages during  the  past  year  so  as  to  give  our  men  bet- 
ter housing  accommodations.  While  the  financial  re- 
turn from  this  investment  is  not  attractive,  the  satis- 
faction to  the  emi)loyees  more  than  rei)ays  any  loss 
from  renting  these  cottages  at  a  low  rate. 

There  does  not  seem  to  be  any  good  reason  why 
the  building  industry  should  not  now  improve,  and 
the  writer  looks  forward  to  a  most  prosperous  condi- 
tion in  this  industry  for  some  years  to  come. 

Costs  can  be  Kept  Down  by  Avoiding  Rush 

Jobs  and  by  Taking  Time  to 

Prepare  Proper  Plans 

By  E.  A.  Wallbcrg,  C.E.*  ■ 

THE  normal  cost  of  large  construction  work 
will  be  materially  reduced  in  my  opinion 
for  two  or  three  years  after  which  time 
there  will  be  a  gradual  reduction.  The 
best  suggestion  that  I  can  make  for  reducing 
the  cost  of  work  is  to  avoid  the  rush  feature.  Suf- 
ficient time  should  be  allowed  for  thoroughly  consider- 
ing and  completing  the  plans  and  specifications  before 
beginning  any  construction.  Also  by  having  sufficient 
time  to  carry  out  in  a  normal  way  before  beginning  the 
permanent  construction,  all  preliminary  work  and  gen- 
eral facilities  such  as  railroad  extensions  and  sidings, 
general  road  improvements,  power  lines,  water  ser- 
vice, housing  facilities  and  the  procurement  and  instal- 
lation of  complete  plant  and  equipment,  the  cost  of  this 
preliminary  work,  and  particularly  the  cost  of  the  per- 
manent work  which  constitutes  the  main  feature,  can 
generally  be  reduced  as  compared  with  the  cost  of  rush 
construction  nuich  more  than  by  all  the  petty  econom-. 
ies  that  can  be  effected. 

This  suggestion  applies  most  forcibly  to  large  work, 
such  as  Hydro-electric  power  plants  and  mills  and 
other  large  industrial  constructions.  Similarly  smal- 
ler economies  can  be  effected  in  ordinary  city  work  if 
this  work  can  be  carried  on  in  a  normal  way  from  plans 
fully  matured  before  beginning  construction  and  with- 
out special  rush. 

•Engineer  and   contractor,   Toronto. 
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New  Conception  of  Efficiency  is  Not  Maximum 
Production  but  Maximum  Happiness 

Competitive  Capitalism  Under  Fire  Because  of  Its 
Materialism,    Heartlessness,    and   Wholesale    Waste 


By  Andrew  Glen* 


MUCH  has  been  written  about  efficiency  in 
business  and  industry.  Our  experts  have 
planned  elaborate  systems  co-ordinating  the 
innumerable  functions  indispensible  to  our 
colossal,  modern  plants ;  they  have  ordered  the  min- 
utes of  an  individual's  bus'iness  life  and  directed  his 
every  movement.  What  was  behind  it  all?  Simply 
mechanical  efficiency.  They  have  been  trying  to  pro- 
duce machines  to  give  100  per  cent,  efficiency — machin- 
es which  would  deliver  the  same  amount  of  energy,  in 
work  done,  as  was  put  into  them.  We  have  seen  plants 
running  with  perfect  regularity,  little  friction,  little 
waste,  no  overlapping,  giving  highest  return  for  money 
invested.  Plant  efficiency  of  90,  perhaps  98  per  cent. 
This  is  the  goal  of  our  experts.  Consider  the  whole 
world  organized  on  these  lines.  Would  we  then  have 
maximum  world  efficiency?  Would  we  then  have 
reached  the  zenith  of  man's  attainment?  By  no  means. 
Our  craze  for  this  particular  kind  of  efficiency  has  al- 
ready brought  the  world  within  an  ace  of  destruction, 
we  have  been  concerned  only  with  the  mechanical  effic- 
iency, not  the  ultimate  human  efficiency  The  new  con- 
ception of  efficiency  which  necessity  is  thrusting  upon 
us,  demands,  not  a  maximum  of  human  production  and 
profits,  but  a  maximum  of  human  happiness. 

This  is  the  great  (|uestion  of  the  day  and  one  which 
is  now  translated  from  the  realm  of  the  dreamer  and 
the  visionary  to  become  a  practical  issue  of  the  first 
magnitude. 

One  hundred  and  one  things,  from  spots  on  the  sun 
to  prohibition  are  given  as  reasons  for  the  world's 
unrest,  according  to  the  shallowness  of  our  thinking 
or  the  extent  of  our  ignorance,  and  the  light  remark 
usually  follows,  "Oh,  it  will  s(X)n  be  all  right,  things 
will  settle  down  before  long."  But  as  practical  men 
we  must  face  the  issue  squarely  for  it  is  nothing  less 
than  the  approaching  breakdown  of  our  entire  indus- 
trial machinery. 

Capitalism  Under  Fire 

"The  system  known  as  capitalism  in  which  indust- 
rialism has  developed  so  rapidly,  is  under  fire  from 
many  quarters.  Economists  and  writers  are  exposing 
foundations  and  labor  is  massing  its  battalions  for  the 
attack.  How  long  will  it  withstand  this  united  assault? 

Let  us  examine  the  question  from  the  standpoint  of 
some  of  the  assailants.  The  ordinary  working  man  is 
chiefly  concerned  about  his  immediate  wants.  Given 
a  fair  standard  of  living  and  a  steady  job  he  does  not 
complain.  Unfortunately,  under  the  present  system 
(lermanent  cm])loyment  cannot  be  guaranteed  nor  the 
standard  of  living  kept  at  a  constant  level.  Without 
considering  such  things  as  over-consumption,  and  com- 
petitive markets,  the  workman  who  is  let  out  of  his 
job  accepts  the  blow  as  inevitable  and  he  and  his  fam- 
ily go  short  till  things  ])ick  uj)  again.  But  the  educa- 
tion of  tlie  average  worker  is  constantly  on  the  up 
grade  and  collateral  with  this  advance  comes  the  de- 

*M»naser,   John   T.    Hepborn,   Ltd.,   Toronto. 


niand  for  a  higher  standard  of  living.  To  secure  these 
demands  we  have  seen  the  initially  slow  but  accelerat- 
ing growth  of  the  trade  union  movement.  Labor  is 
now  so  well  organized  that  it  cannot  be  ignored  with 
impunity.  It  has  naturally  shared  in  the  general  en- 
lightenment due  to  the  war  and  consequently  its  de- 
mands are  now  heavy  and  embody,  part  control  of  in- 
dustry, a  larger  share  in  the  fruits  thereof  and  steady 
employment.  This  is  an  indirect  attack  u]jon  the  sys- 
tem which  finds  it  increasingly  difficult  t"  ni'ct  the«' 
demands  and  make  profits. 

Socialists'  Point  of  View 

Among  the  workers  there  is  an  ever  growing  body 
which  is  not  prepared  to  accept  bad  conditions  as  in- 
evitable. The  socialists  having  studied  the  system 
from  all  angles  condemn  it  vigourously.  They  are  the 
brains  of  the  labor  movement  and  become  its  leaders. 
Their  contention  is  that  the  workers  produce  all 
wealth.  Land,  forests,  natural  resources  should  be  the 
common  property  of  the  people  and  all  wealth  ])roduc- 
ed,  should  be  for  the  common  good.  Profit  they  say 
is  only  the  "surplus  value,"  of  any  article  produced, 
over  and  above  the  actual  cost  and  is  wrongly  acquired 
by  an  individual  or  corporation  having  private  owner- 
ship of  the  means  to  produce  the  article. 

Professor  Scott  Nearing  gives  this  illustration  of 
the  ()oint,  saying  to  an  employer. 

"What  right  had  you  to  tell  that  man  to  hurry 
just  now?" 

"I  pay  him  to  hurry." 

"What  do  you  pay  him?" 

"Three  dollars  a  day." 

"Where  do  you  get  the  money  to  pay  him  with?" 

"J   sell  bricks." 

"Who  makes  the  bricks?" 

"He  does." 

"How  many  bricks  does  he  make?" 

"Three  thousand  a  day." 

"Then  instead  of  your  paying  him.  he  pay^  }■  i.  in 
standing  around  and  telling  him  to  hurry." 

"Well,  but  I  own  the  machines." 

"How  did  you  get  the  machines?" 

"Sold  bricks  and  bought  them." 

"Who  made  the  bricks?" 

"Shut  up,  you  fool,  he  might  hear  you." 

The  socialist  points  to  the  phenomenal  increa,-e  in 
production  due  to  machinery,  specialization  and  or- 
ganization and  pertinently  asks  why  the  workers  whu 
now  produce  individually  10.  100  or  1.000  times  more 
than  formerly  should  have  to  I)e  content  with  a  bare 
subsistence.  But  the  socialist  never  asks  for  reform> 
arguing  that  they  but  postpone  the  day  when  a  major- 
ity will  favor  a  complete  change. 

Cannot  Convince  Bolshevist;  Only  Knock  Him  Down 
Socialists  for  the  most  part  are  pacifists  believing 
that  the  justice  of  their  cause  will  in  time  work  out 
the  solution.  When  one  stoops  to  lower  methods  the 
brand  of  the  Bolshevist  is  placed  upon  his  brow.    The 
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deve!o])ment  of  Bolshevism  in  Russia,  however,  was 
due  to  the  logic  of  events  rather  than  the  desire  to  use 
force.  Soon  after  the  Bolshevists  got  control  of  the 
government,  they  were  put  on  the  defensive  by  the 
attacks  of  various  small  groups  of  opponents.  Outside 
aid  was  given  to  the  counter-revolutionaries  and  to 
combat  the  growing  elYort  to  overthrow  it,  the  govern- 
ment was  compelled  to  organize  its  red  army.  Thus 
Russia,  standing  alone  for  a  communistic  system,  soon 
found  herself  in  a  virtual  state  of  war  with  all  the  capi- 
talistic countries  of  the  world  and  realized  she  had  to 
fight  for  her  life.  With  an  enthusiasm  born  of  sudden 
freedom  from  a  great  oppression,  Russia  commenced 
her  Holy  War  to  be  waged  throughout  the  world. 
Hence  the  wild  Bolshevist,  as  fearless,  as  fiery,  preaches 
his  doctrine  in  whatever  country  he  may  happen  to  be. 
What  are  we  to  do  with  him?  He  can  debate  his 
theories ;  he  can  stand  on  principle.  Tell  him  his  meth- 
ods of  force  and  violence  are  all  wrong  and  he  will  cyn- 
ically remind  you  of  the  universal  application  of  force 
during  the  last  five  years  for  ideals,  some  good,  some 
questionable.  You  cannot  convince  him ;  you  can  only 
knock  him  down.  But  in  spite  of  repression  of  every 
kind  they  multiply  and  are  destined  to  be,  perhaps  the 
greatest  international  factor  in  changing  the  social 
order. 

The  apologists  for  our  present  system  should  re- 
member that  nothing  is  permanent.  In  the  evolution 
of  the  human  race  many  systems  and  phases  of  civiliza- 
tion have  served  their  purpose  and  been  scrapped.  No 
one  but  a  fool  would  imagine  that  capitalism  is  the  final 
])hase  and  must  remain  for  ever.  It  is  only  one  step  in 
the  march  of  progress. 

Capitalism  in  itself  is  heartless.  It  is  an  organism, 
materialistic  and  relentless.  It  produces  dividends 
and  destitution  ;  ])rofits  and  poverty ;  it  makes  Sultans 
of  some  and  slaves  of  others ;  it  creates  wealth  and 
causes  wars.  Because  it  is  partial  it  is  unjust.  Being 
unjust  it  hinders  progress  and  therefore  stands  con- 


demned on  moral  grounds.  A  great  moral  wave  is 
sweeping  the  world  to-day  and  capitalism  is  one  of 
the  institutions  which  will  be  compelled  to  justify  its 
existence  or  be  superseded. 

Wholesale  Waste 

Economists  to-day  are  general  in  their  denouncia- 
tion  of  capitalism.  They  see  a  system  in  universal 
operation  which  if  it  were  applied  to  an  individual  busi- 
ness would  soon  wreck  it.  There  is  wholesale  waste. 
Innumerable  little  firms  are  struggling  to  exist  in  the 
same  line.  New  ones  spring  up,  not  to  supply  a  de- 
mand but  to  compete  with  those  already  able  to  cope 
with  it.  There  is  tremendous  duplication  and  a  non- 
producing  force  of  travellers  is  maintained  to  contend 
for  orders.  Competitive  advertising  is  wasteful.  There 
is  feverish  production  when  the  supply  is  low  and  then 
a  periodical  slump,  and  failures.  Regulation  of  supply 
is  undesirable  because  production  is  for  profit  not  for 
use.  The  struggles  for  survival  com])els  organization 
in  larger  and  larger  groups.  These  hold  the  small  firms 
which  remain,  in  virtual  subjection.  The  men  we  find 
behind  the  larger  groups  are  not  captains  of  industry 
and  nation-builders  but  company  promoters  and  finan- 
cial magnates  whose  chief  concern  is  to  procure  "six 
per  cent,  or  better"  to  enable  stockholders  to  live  with- 
out performing  social  service.  To  support  drones  is 
economic  waste.  Consider  too  the  effect  of  men  hav- 
ing to  sell  their  labor  as  a  commodity.  There  is  a 
wealth  of  energy  untapped  because  they  must  sell 
their  labor  as  cheaply  as  possible.  Hence  the  conse- 
quent curtailment  of  output;  the  constant  bargaining; 
and  the  most  damning  indictment  of  the  whole  system 
— the  incessant  strike  interruptions.  The  competitive 
system  of  capitalism  is  a  colossal  failure.  It  is  wasteful 
and  inefificient  from  beginning  to  end,  far  outweighing 
any  incentive  value  it  possess.  Co-operation,  where 
all  would  benefit,  would  provide  greater  incentive  and 
more  real  progress  would  be  made.  A  great  field  still 
lies  ahead  of  our  efficiency  experts. 


The  Cement  Gun  and  Its  Product  "Gunite" 

Has  Advantages  In  Keeping  Costs  at  a  Minimum — An 
Inexpensive  Process  Adapted    to    a    Variety    of  Work 

By  R.  Ewart  Cleaton,  A.M.  Am.  Soc.  M.E.*  


w 


,TH  the  cost  of  materials  showing  very  little 

sign    of    decreasing,  and    the    cost  of  labor 

decidedly  the  reverse,  not  only  engineers  and 

architects,   but  also  contractors,  are  casting 

for     means     of    obtaming    cheaper     construc- 

The     product     of     the  cement    gun,  now  fami- 

known   as  "gunite,"   is   receiving    a  great    deal 

in      this    respect,     due    to    the    satisf     - 


about 

tion. 

liarly 

of     attention 

lory  results  that  have  been  obtained   from   it   during 

the  last  few  years. 

.Although  the  aggregates  of  "gunite"  and  hand- 
applied  cement  mortar  are  the  same,  viz. :  sand  and 
cement,  the  characteristics  of  the  finished  product  dif- 
fer widely  and  are  greatly  in  favor  of  the  former. 
The  two  chief  rea.sons  are  that  "gunite"  is  hydrated 
at  the  nozzle,  and  therefore  only  as  the  material  is 
being  shot  into  place,  thus  obtaining  the  benefit  of 
the  whole  of  the  initial  set,  and  secondly,  the  material 
being  applied  by  air  pressure  ranging  from  35  to  50 
lbs.  per  square  inch,  is  much  denser  and  enters  Into 

President  of  the   Cleaton   Co.    (Canada),    Ltd.,   Montreal. 


every  pore  of  the  surface  to  which  it  is  applied,  thus 
securing  a  far  better  bond. 

Fire-Proof  and  Water-Proof 

Exhaustive  tests  have  absolutely  jjroven  that  "gun- 
ite" of  a  thickness  of  1  in.  is  not  only  fire-proof  but 
water-proof,  neither  of  which  of  course  can  be  claimed 
for  the  same  thickness,  or  even  double  the  thickness 
of  hand-applied  mortar.  Tests  made  at  Washington, 
D.C.,  by  the  Bureau  of  Standards  and  at  the  Lehigh 
University  by  Professor  Frank  P.  McKibben,  have 
established  the  fact  that  thei  relative  strengths  of 
"gunite"  and  hand-applied  mortars  or  concrete  are  as 
follows : 


Compressive  strength  lbs.  sq  in. 
Modulus  of  Elasticity  lbs.  sq.  in. 
Tensile   strength  lbs.   sq.   in. 

Besides  its  intrinsic  merits, 


"Gunite" 

(average  of 

samples) 

4,145 

4.278.000 

C90 


Hand 
placed  1 :  2 
mortar 

2,184 

1,538,000 

142 


'gunite"  possesses  the 


additional  advantage  of  very  materially  reducing  the 
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Costs  for  labor  on  the  work  on  which  it  is  used.  For 
exanij)le,  on  wall  work,  practically  no  form  work  is 
rc'(|uired,  thus  making  it  possible  to  dispense  with  car- 
penters and  eliminate  the  heavy  cost  of  lumber  for 
the  forms.  An  example  of  this  class  of  work  is  the 
large  machine  shop  recenly  built  by  the  Traylor  En- 
gineering and  Manufacturing  Company  at  AUentowii, 
Pa.  Over  a  framework  of  steel  "gunite"  was  shot  on 
2  in.  mesh,  No.  16  gauge  expanded  metal.  The  ])anels 
were  designed  of  uniform  size,  and  the  only  forms 
re(iuircd  were  three  removable  ones  which  were  used 
alternately,  and  moved  ahead  of  each  other  as  the 
work  ]iroceeded.  The  thickness  of  the  walls  is  2  in., 
and  the  total  cost,  exclusive  of  air,  but  including  the 
expanded  metal,  was  17^c  per  square  foot. 

An  Inexpensive  Process 

This  is  ])ractically  the  most  expensive  type  of 
construction  on  which  "gunite"  can  be  used.  A  much 
cheaper  form  has  been  adopted  by  the  Ontario  flydro- 
IClectric  Commission  in  connection  with  the  various 
construction  camp  buildings  on  the  Chippawa  Creek 
development.  In  this  case  the  majority  of  the  liuild- 
ings  are  of  wood;  tar-paper  and  ])oultry  wire  of  2  in. 
mesh,  and  No.  15  gauge  were  attached,  and  over  this 
a  1  in.  coating  of  "gunite"  applied.  The  most  recent 
building  erected  on  this  job  has  merely  a  wooden 
framework,  to  which  the  tar-paper  and  reinforcement 
are  nailed  and  the  "gunite"  shot  over.  All  these  build- 
ings have  been  proven  weather-proof,  the  latter  being 
used  as  a  cement  store,  and  are  fire-proof  from  the 
outside. 

Other  uses  to  which  the  cement  gun  is  being  put 
are  innumerable,  but  a  few  of  them  are  as  follows : 

Fireproofing  of  Steelwork. — "Gunite"  was  specified 
for  this  purpose  on  the  new   Parliament  buildings  at 


Ottawa,  and  the  Union  Station  at  Toronto.  Also  at 
the  new  pai)er  mill  now  being  built  for  the  Kipawa 
Co.  Ltd.,  at  Temiskaming,  Que. 

Coke  Oven  Repairs. — The  cement  gun  was  used 
by  the  W  iliJUtte  Coke  Oven  Corporation  at  the  11  im- 
ilton  plant  of  the  Steel  Company  of  Canada,  Ltd.,  for 
filling  in  the  pre-heating  cracks,  and  is  used  by  '.hern 
on  all  their  jobs. 

Stucco  Work. — "Gunite"  is  si)ccir.ed  on  .several 
Iiuiidred  houses  being  built  by  the  Halifax  Relief  Com- 
tiii^sion,  the  upjjer  part  of  these  houses  being  ffivercd 

v.'ith  "gunite." 

Shipbuilding  and  Lining. — A  number  jf  barges 
have  been  built  for  use  on  the  New  York  State  barge 
canal,  and  others  for  the  Standard  Oil  Company,  the 
I)rinciple  adojjted  being  to  use  precast  ribs  and  "gun- 
ite" sides,  decks  and  l)ulkheads. 

Lining  Steel  Smoke  Stacks  and  Acid  Tanks. — Re- 
markable results  have  been  obtained  on  work  of  this 
nature,  the  "gunite"  successfully  resisting  gases  of 
c()ml)ustinn,   and   dilute   sulphuric,   as   well   as   strong 

nitric  acid. 

Repairs  to  Masonry  and  Coating  of  Dabs. — A  ty- 
pical example  of  the  former  is  the  coating  of  the  piers 
of  the  (irand  Trunk  Railway  bridge  at  Weston,  Ont. 

Mine  Work. — Fire-proofing  of  timbers  and  build- 
ing of  stops  has  been  carried  out  in  the  mines  of  the 
Acadia  and  Dominion  Coal  Com])anies  in  Nova  Scotia. 

The  ease  and  cheapness  with  which  it  can  be  op- 
crated  is  rapidly  causing  it  to  be  looked  upon  as  a 
standard  part  of  their  equipment  by  the  more  up-to- 
date  contractors,  whilst  the  superior  qualities  of  "gun- 
ite" are  appealing  more  and  more  every  day  to  en- 
gineers and  architects,  as  it  becomes  more  widely 
known. 


Scientific  Management  in  Road  Construction 

A  System  of  Cost-Keeping  for  Highway  Work  Secures 
Greatest    Possible    Performance    for    a    Given    Outlay 

By  A.  W.  Campbell*    — — 


IN  the  industrial  world  the  practice  of  cost-keep- 
ing, recently  developed,  has  added  a  new  interest 
as  well  as  increased  profits  to  business.    A  manu- 
facturer of  furniture,  for  example,  who  does  not 
know,  let  us  say,  what  it  costs  to  turn  or  varnish  the 


supplied  by,  and  stimulus  to  morale  resulting  from,  a 
properly  kept  highway  co.st-keeping  system. 

Highway  cost-keeping  is  an  attempt  to  apply  the 
principles  of  scientific  management  to  road  con.struc- 
tion.   The  science  of  management  is  itself  of  compara- 


rung  of  an  oak  chair,  is  not  up-to-date,  and  is  missnig     lively   modern   origin.    In   the  engineering   world   its 

~"  '  James    Watt    is    Mr.  Frederick  W'.  Taylor,  the  i)a.st 

president  of  the  American  Society  of  Mechanical  En- 
gineers. Mr.  Taylor  laid  stress  on  the  importance  of 
the  law  of  re,srular  cost  unit  reports  of  performance  or 
production,  when  formulating  certain  fundamental 
laws  of  management.  Highway  cost-keeping  has, 
therefore,  been  evolved  by  engineers  to  produce  in- 
creased efiRciency  and  to  gauge  costs  in  connection 
with  engineering  work.  It  aims  at  the  determining 
of  the  number  of  units  of  work  or  materials,  or  l)oth. 
entering  into  a  given  operation  connected  with  road 
work . 

It  is  almost  impossible,  in  Canada,  to  secure  to-day 
reliable  information  as  to  cost  of  materials  and  labor 
entering  into  a  certain  type  of  highway  construction . 
The  difference  in  estimates  given  in  the  different  pro- 
vinces of  the  cost  of  constructing  gravel  roads  is  a 
case  in  point.   Hence,  responsible  administrative  offi 


a  great  deal.  The  manufacturer  who  has  installed  a 
cost-keeping  system  in  connection  with  his  factory  or 
plant,  receives  daily,  weekly  and  monthly  reports  on 
the  preijaration  and  disposition  of  the  materials  being 
used  and  the  efficiency  of  the'labor  employed.  He  may 
know,  therefore,  the  cost  of  any  operation  in  his  fao- 
torv  or  plant.  The  success  of  his  business  will  depend 
in  great  measure  on  how  carefully  he  studies  his  re- 
ports and  investigates  the  particular  causes  of  unex- 
pected results.  Mechanical  time-recording  devices 
fake  the  place,  in  business,  of  what  is  known  as  a  time- 
kee|)er  on  construction  work.  \\'hat  industrial  cost- 
keeping  has  meant  to  the  manufacturer,  highway  cost- 
keeping  bids  fair  to  become  in  connection  with  con- 
struction work  on  highways.  The  highway  contractor 
or  .enjjincer  who  is  at  all  familiar  with  the  subject 
will  find  he  owes  it  to  him.self  to  make  use  of  the  data 
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cials  of-  the  different  municipalities  have  much  diffi- 
culty in  preparing  anything  like  reliable  estimates  of 
the  proper  and  necessary  cost  of  a  proposed  work,  or 
of  the  appropriations  required  to  finance  it.  If  unit 
cost  records  were  available  to  them,  a  basis  for  ar- 
riving at  reasonable  estimates  and  for  making  future 
appropriations  would  be  had..  Then  too,  the  young 
contractor  is  under  a  handicap  in  tendering  where 
fairly  reliable  data  on  a  particular  kind  of  construc- 
tion work  is  lacking ;  even  experienced  contractors, 
who  have  previous  estimates  on  which  to  figure,  would 
be  assisted  where  bulk  sum  estimates  supply  little  use- 
ful information. 

Uniformity  of  Records 

I  f  a  provincial  highway  department  establishes  a 
highwav  cost-keeping  service,  the  forms  used  by  ;t 
should  be  provided  to  any  contractor  who  may  desire 
them,  thereby  facilitating  his  keeping  the  data  in  a 
form  that  will  be  uniform  throughout  the  province. 
The  units  used  in  any  case  must  be  agreed  upon  be- 
tween the  contractor,  engineer  or  foreman  who  makes 
the  measurements  and  the  time-keeper,  cost-keeping 
clerk,  or  foreman,  who  makes  the  adjustments.  .All 
that  is  then  required  is  a  cost  data  book  in  which 
each  contract  is  sub-divided  into  various  items,  such 
as  excavation,  rock  crushing,  grading,  base  construc- 
tion, etc.  Labor  and  materials  are  charged  under  their 
headings  in  separate  columns  so  that  any  time  the  cost 
to  date  of  either  or  both  may  be  ascertained.  It  is  high- 
ly desirable  where  a  ]5rovince  is  granting  aid  to  its 
several  municipalities  for  road  construction,  that  a 
condition  of  such  aid  be  that  each  county  require  every 
contractor  on  provincial  aided  road  work  to  file  a  cer- 
tified co])y  of  his  pay  roll  monthly  and  upon  comple- 
tion of  the  work,  a  sworn  statement,  accompanied  by 
vouchers,  showing  the  cost  of  all  labor  and  materials 
used,  and  the  net  profit  on  the  work,  with  the  county 
engineer.  The  county  engineer  should  then  make  an 
abstract  of  this  data  and  submit  it  to  the  Provincial 
highway  department.  It  would  also  be  very  desirable 
to  have  such  data  with  respect  to  maintenance  of  pro- 
vincial aided  work,  as  the  department  would  be  able 
to  determine,  after  a  number  of  years,  which  type  of 
pavement,  having  regard  to  its  initial  cost,  the  traffic 
it  is  required  to  sustain  and  its  wearing  life,  is  most 
economical. 

Eliminate  Needless  Labor 

While  the  primary  purposes  of  highway  cost-keep- 
ing are  to  secure  the  greatest  possible  performance 
for  a  given  outlay  and  to  secure  data  upon  which  to 


base  future  estimates  there  are  many  general  advant- 
ages worthy  of  consideration.  There  is  the  increased 
interest  created  among  the  men  and  the  foremen 
They  know  that  the  contractor  or  engineer  knows  just 
what  they  and  the  next  gang  are  doing.  Friendly  riv- 
alry between  the  gangs  leads  to  better  team  work  and 
an  increased  esprit  de  corps  is  created.  Secondly,  an 
engineer  need  not  give  his  attention  to  those  sections 
of  a  work  of  construction  where  the  records  show 
results  are  above  the  average;  he  will  confide  himself 
to  those  sections  where  he  is  needed.  Consequently, 
an  engineer  can  direct  a  larger  force  more  effectively 
than  where  there  is  no  cost-keeping  system.  Efficiency 
has  been  defined  as  the  elimination  of  needless  mo- 
tion ;  it  is  therefore  evident  that  highway  cost-keeping 
tends  to  increase  efficiency  in  this  connection  alone. 
-Vgain,  any  practice  that  encourages  the  ambitious 
man  to  do  his  best  is  a  distinct  gain.  Having  the  fore- 
men's performance  on  record  provides  an  incentive 
that  reacts  on  all  the  employees  engaged. 


Tool  Record  Prevents  Loss  of  Equipment 

EVERY  contractor  doubtless  has  considerable 
trouble  keeping  a  record  of  his  tools,  particular- 
ly if  he  executes  a  number  of  what  may  be  call- 
ed medium-sized  jobs.  The  suggested  tool  record 
shown  herewith  will  be  found  to  save  some  time  if  a 
contractor  deems  it  worth  while  keeping  a  record  or 
itemized  list  of  any  description,  as  by  this  method  of 
ruling  it  saves  re-writing  the  names  of  the  tools  and 
it  also  shows  at  a  glancei  where  all  the  picks  or  shov- 
els might  be  at  any  particular  date. 

Every  contractor  has  no  doubt  gone  through  the 
experience  many  times  of  starting  a  new  contract  and 
wondering  where  all  his  small  tools  could  possibly  be 
and  why  it  is  that  he  is  always  buying  tools.  A  book 
ruled  somewhat  similarly  to  the  specimen  page  gi\en 
herewith  can  be  secured  for  about  $1.50  and  by  cut- 
ting the  pages  with  a  vertical  line  at  the  end  of  the 
space  marked  "name  of  tool,"  room  can  be  made  for 
any  number  of  jobs  without  again  listing  the  tools. 

The  writer  would  suggest  that,  when  a  contract 
has  been  completed  and  all  the  tools  either  accounted 
for  or  charged  up  if  lost,  a  red  ink  line  should  be  ruled 
diagonally  across  the  columns  belonging  to  that  job 
as  in  the  accompanying  illustration  qf  "R.  V. 
Jones  House."  This  will  save  looking  down 
or  across  those  particular  columns  when  trying  to 
locate  some  tool.     Columns  are  naturally  required  to 
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keep  a  record  of  the  yard  and   these  can   be   readily 
inserted  on  the  pages. 

Gasoline  and  Electric  Hoisting  Equipment 
Spells  Efficiency  to  the  Contractor 

Til  1'-  progressive  engineer  or  contractor  is  al- 
ways alert  to  see  and  grasp  new  ideas,  and  ever 
on  the  look-out  for  improvements  in  either  ma- 
chinery or  methods  by  which  he  will  be  enabled 
to  get  his  work  done  more  quickly  and  at  a  lower  cost. 
Speed  is  usually  an  important  item  in  every  contract, 
but  the  first  consideration  in  the  mind  and  plans  of 
the  builder  or  contractor  is  the  profit  he  expects  to 
make  on  the  job.  Hence  anything  that  will  increase 
his  profit  by  speeding  up  the  operations  of  his  men 
and  increasing  their  efficiency  is  not  only  of  interest 
to  him,  but  is  just  what  he  is  looking  for. 

So  it  is  to  be  expected  that  the  men  in  charge  of 
the  large  building  operations  in  this  country  have  not 
been  slow  to  take  advantage  of  the  advent  and  develop- 
ment of  electric  and  gasoline  power  to  aid  them  in 
their  building  operations. 

It  is  not  so  very  many  years  ago  that  practically 
the  only  machinery  used  in  construction  work  was 
operated  by  either  hand  power  or  by  horse  power.  In 
fact  the  hand  power  lifting  machines  are  still  in  use  in 
all  sections  of  the  country,  and  will  probably  never  go 
out  of  date  for  handling  the  lighter  building  materials. 
But  the  old  horse  power  machine  for  operating  a  der- 
rick is  practically  obsolete  in  building  operations, 
it  is  still  to  be  found  at  work  in  quarries  and  in  some 
of  the  smaller  mines. 

The  steam  driven  hoists  were  warmly  welcomed 


by  the  building  fraternity  because  heavier  materials 
could  not  be  handled,  and  all  the  building  operations 
speeded  up  owing  to  the  more  rapid  moving  of  mater- 
ials of  all  sorts.  Many  special  machines  and  devices 
were  gradually  developed,  such  as  the  large  .sheave  for 
operating  a  platform  elevator  from  an  endless  rope, 
the  independent  spot)l  or  'niggerhead',  as  it  is  frequent- 
ly termed  in  builders'  parlance,  for  hauling  or  lifting 
timbers,  steel,  etc.  These  improvements  were  speedily 
seized  by  the  con-tractors,  and  soon  became  practice. 

But  the  steam  power  has  disadvantages.  The  boil- 
er is  heavy,  and  when  attached  to  the  hoist  makes  the 
machine  rather  difficult  tf)  move  around,  as  has  to  be 
done  so  often.  Ikit  a  still  more  serious  objection  is 
the  fire  risk.  Steam  power  cannot  be  o()erated  with- 
out fire,  and  fire  is  undesirable  about  a  building  in 
course  of  construction,  with  its  great  assemblage  of 
inflammable  materials.  Consequently  gasoline  and 
electric  power  hoisting  machinery  has  been  developed 
of  late  years,  and  has  been  used  to  some  extent  by 
some  of  the  larger  contractors,  but  has  not  as  yet  come 
into  as  general  use  as  its  merit  deserves.  It  is  prob- 
able that  owing  to  the  war  and  its  benumbing  effect 
on  construction  work  in  general  the  recent  develop- 
ment of  the  gascjlinc  and  electric  driven  hoists  has 
passed   unnoticed  by  many  builders   and   contractors. 

The  illusitration  herewith  shows  one  of  the  smaller 
sized  belt  driven  hoists  run  by  a  single  cylinder  gaso- 
line engine  operating  a  derrick.  This  machine  worked 
this  derrick  all  last  winter,  and  ran  perfectly  satis- 
factorily, even  at  the  lowest  temperatures.  This  little 
hoist  weighs  only  about  1500  pounds  without  the  gaso- 
line engine,  and  will  lift  2600  pounds,  or  more  than  a 
ton  and  a  quarter  on  a  single  line,  which  is  ample  lift- 
ing capacity  for  most  building  operations,  as  by  the 
use  of  a  two  or  three  part  line  the  machine  will  lift 


On   Right:    An  electric   driven,   two- 
drum    derrick   hoist 

Below:    Hoist    belt    driven    from   a 
single     cylinder     gasoline     engine 


two  or  three  times  as  much,  or  two  and  a  half  tons  and 
three  quarter  tons  respectively. 

The  makers  of  these  ga.soline  hoists  are  prepared 
to  supply  any  size  or  type  of  hoist  arranged  for  either 
belt  drive  or  for  direct  gear  drive  off  the  engine.  In 
other  words,  any  of  the  ordinary  sizes  of  builders'  or 
contractors'  hoists  from  10  to  50  horse  power  may  be 
had  with  gasoline  drive,  and  supplied  with  either  one. 
two,  three  or  more  drums,  and  with  geared  btxjm 
swinger.  The  special  devices,  such  as  large  .sheave, 
independent  spools,  etc.,  mentioned  ahme.   may   al<o 
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be  obtained  as  an  integral  part  of  one  of  these  gaso- 
line hoists  of  any  size. 

Electric  power  has  also  been  used,  where  available, 
for  the  operation  of  hoisting  machinery.  The  accom- 
panying illustration  shows  a  standard  type  two  drum 
derrick  hoist,  with  geared  boom  swinger,  operated  by 
an  electric  motor  mounted  permanently  on  the  rear 
bed  plate  of  the  hoist.  This  is  an  extremely  handy 
type  of  hoist  that  deserves  to  come  into  much  more 
g'eneral  use  than  it  has  so  far,  for  to  date  its  use  has 
been  restricted  almost  entirely  to  some  of  the  very 
largest  contracts,  such  as  government  buildings, 
wharves,  etc.  It  is  perhaps  not  generally  known  that 
these  electric  hoists  may  also  be  procured  in  any  of 
the  standard  sizes  or  types,  same  as  the  steam  or  gaso- 
line driven  machines.  That  is,  a  contractor  may  pro- 
cure a  little  ten  horse  power  machine,  same  as  describ- 
ed above,  to  lift  a  ton  or  a  ton  and  a  quarter  on  a 
single  line,  or  the  massive  fifty  horse  power  machine  to 
lift  six  and  a  quarter  tons  on  a  single  line  or  eighteen 
cons  on  a  three  part  line,  and  still  heavier  loads  ac- 
cording to  the  way  he  multiplies  his  tackle.  Any  size 
between  these  two  extremes  may  also  be  obtained  built 
for  electric  power,  and  any  of  them  supplied  with  from 
one  to  four  drums  as  may  be  needed  for  the  job  on 
hand.  With  these;  electric  or  gasoline  hoists  the  con- 
tractor is  able  to  move  his  machine  about  from  job  to 
job,  or  from  place  to  place  on  the  job  very  easily. 

The  illustrations  used  above  were  kindly  loaned  us 
by  the  Marsh  Engineering  Works,  Limited,  of  Belle- 
ville, Ontario,  who  make  the  machines  referred  to  in 
this  article. 


or  apartment  houses,  pianos,  but  when  this  is  taken 
into  consideration  and  beams  figured  for  such  loads 
I  am  confident  that  the  live  load  can  be  greatly  re- 
duced and  I  am  so  recommending  in  the  new  build- 
ing by-law  which  is  now  drafted. 


New  Machinery  Supply  Firm 

A  machinery  supply  firm,  under  the  name  of  Boyn- 
ton  and  Williams,  has  recently  been  organized  in  To- 
ronto to  deal  in  machinery,  mill  supplies,  contract- 
ors' equipment,  pipe,  valves  and  fittings,  plumbers'  sup- 
plies, etc.  Mr.  E.  S.  Boynton  was  formerly  a  pilot  of 
the  Royal  Naval  Air  Service,  being  engaged  in  English 
coast  defense  and  in  raiding  over  Bulgaria  and  Tur- 
key. Before  enlistment  he  was  sales  manager  of  the 
Gidley  Boat  Company  and  for  eight  years  previously 
had  been  connected  with  the  Toronto  branch  of  the 
Canadian  Fairbanks-Morse  Company,  Limited.  Mr. 
E.  J.  Williams  has  been  engaged  in  the  practice  of 
steam  and  hydraulic  engineering  for  the  past  twenty 
years,  both  in  England  and  Canada.  For  the  past  nine 
years  he  has  been  connected  with  the  Gurney  Foundry 
Co.  and  the  Standard  Sanitary  Co. 


Revision  of  Building  By-Laws  Will  Be 
Means  of  Contracting  High  Costs 

(Continued  from  paee  620) 

Referring  to  item  (4)  I  think  this  question  has 
added  more  expense  to  the  ordinary  building  than  any 
other  item  in  any  building  by-law,  the  question  of 
live  loads  being  more  or  less  of  an  uncertainty.  Nnm- 
erous  investigations  have  been  made  and  it  has  been 
found  that  in  a  great  many  cases  the  live  loads  have 
been  ridiculously  his^h  for  such  buildings  as  dwellings, 
apartment  houses,  hotels,  office  buildings,  schools  and 
other  buildings  of  this  nature,  for  it  is  self-evident 
that  the  ordinary  office  building  will  never  get  more 
than  from  15  lb.  to  20  lb.  per  square  foot  of  live  load, 
the  only  danger,  of  course,  being  heavy  concentrat- 
ed loads  such  as  safes,  or  in  the  case  of  residences 


New  Book 

"Concrete-Steel  Construction  (Part  1 — Buildings)"  by- 
Henry  T.  Eddy,  C.E.,  Ph.D.,  Sc.D.,  L.L.D.  and  C.  A.  P. 
Turner,  C.E.  The  second  edition  rewritten  and  embodying 
the  most  advanced  theoretical  treatment  is  an  analytical 
treatise  of  the  stresses  present  in  reinforced  concrete  as  ap- 
plied to  building  designs.  The  effort  of  the  authors  is  to 
elucidate  the  harmony  existing  between  correct  theory  and 
scientific  practice  and  disclose  the  error  of  commonly  ac- 
cepted methods  of  computation.  The  development  of  ele- 
mentary principles  has  been  given  close  attention  as  a  pre- 
liminary study  for  a  more  extended  discussion  of  practical 
work  and  the  more  intricate  and  complex  treatment  of  prac- 
tical details.  The  authors  point  out  the  evil  influence  of  the 
supposed  inconsistency  of  theory  and  practice  as  opposing  the 
development  of  the  most  desirable  and  economical  designs. 
For  example,  in  case  of  uncertainty  as  to  the  theoretical 
principles  to  be  applied,  the  designer,  for  safety,  employs 
material  in  such  lavish  manner  as  to  render  the  cost  of  a 
fire-proof  building  prohibitive,  when  in  fact  incombustible 
material,  such  as  reinforced  concrete,  scientifically  designed 
may  cost  no  more  than  the  inflammable  timber  structure. 
The  following  chapter  headings  give  an  indication  of  the 
contents  of  this  work:  concrete;  general  types  of  concrete 
floor  construction;  mechanics  of  stress;  mechanics  of  per- 
manent deformation  and  strain  beyond  the  limits  of  elastic- 
ity; the  chemical  and  mechanical  energy  of  hardening  of 
Portland  cement  concrete  and  work  performed  by  it;  simple 
beams;  restrained  and  continuous  beams;  indirect  stresses 
generated  by  bond  shear  and  their  laws  of  distribution;  de- 
flection and  mode  of  operation  as  shown  by  contour  lines; 
distribution  of  reactions  and  moments  as  shown  by  lines  of 
zero  shear;  the  continuous  uniform  slab  on  separate  sup- 
ports under  uniform  loading;  reinforced  concrete  columns; 
unbalanced  moments  in  monolithic  floors  and  columns;  ex- 
perimental verification  of  the  theory  of  flexure  of  concrete 
members;  foundations;  elements  of  economic  construction 
and   cost  of   reinforced   concrete   work. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Permits  for  garages  are  being  issued  at  the  rate  of  ten 
per  day  in  Toronto.  To  date  there  has  been  about  1,000  per- 
mits for  garages  issued  in  comparison  with  1,238  for  the  en- 
tire year  of  1918. 

The  government  of  Saskatchewan  purchased  a  site  with  a 
frontage  of  75  feet  on  Cornwall  avenue,  Regina,  for  the  new 
provincial  police  headquarters.  The  building  .will  be  a  two- 
storey  structure  with  basement  and  will  cost  in  the  neighbor- 
hood of  $175,000. 

A  group  of  prominent  building  supply  men  of  Winnipeg 
have  applied  for  an  injunction  to  restrain  the  Greater  Winni- 
peg Water  District  from  going  into  the  sand  and  gravel  busi- 
ness. The  plaintiffs  object  to  competing  with  municipal  en- 
terprises and  claim  the  defendants  have  no  legal  authority  to 
engage  in   the  business  contemplated. 

The  Imperial  Tobacco  Company  of  Canada  have  let  the 
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contract  for  their  new  factory  at  Leamington,  Ont.  The 
site  of  the  building  is  on  Oak  street.  It  will  be  a  one-storey 
structure,.  112  x  240  feet,  built  of  reinforced  concrete,  with 
part  basement.  At  the  rear  will  be  a  power  house  30  x  70 
foet.    Construction  work  is  to  be  started  at  once. 

The  Toronto  Housing  Commission  has  purchased  a 
whole  block,  bounded  by  Runneymede  Road,  Gilmour,  Lin- 
coln and  Wcl)b  avenues,  and  the  construction  of  seventy 
houses  will  be  commenced  at  once.  With  no  delays  it  is  ex- 
pected that  these  will  be  completed  within  three  months 
time. 

Tlic  Huron  &  Erie  Trust  Company  will  spend  $100,000 
remodelling  the  old  Cafe  Royal,  18  King  St.  East,  Toronto. 
The  company  intend  fitting  the  building  with  a  stone  iront, 
tiled  floor  and  suitable  modern  equipment  and  will  use  the 
main  floor  for  banking  purposes.  The  upper  part  of  tlie 
building  will  be  fitted  up  for  office  use  and  let  to  special 
tenants. 

Preliminary  work  on  the  Vancouver  harbor  improve- 
ments will  be  commenced  at  once.  Mr.  S.  McClay,  harbor 
commissioner,  who  recently  returned  from  Ottawa  where 
be  has  been  conferring  with  Hon,  C.  C.  Ballantyne,  minister 
of  marine  and  fisheries,  expressed  himself  as  confident  that 
the  $5,000,000  government  appropriation  for  harbor  develop- 
ment would  be  voted  very  soon. 

Construction  work  on  the  new  warehouse  for  the  Ply- 
mouth Cordage  Company  at  Fort  William,  Ont.,  will  com- 
mence soon.  .  The  building  which  will  be  a  five-storey  struc- 
ture, 200  feet  by  100  feet,  will  be  situated  on  the  left  bank  of 
the  Kaministiquia  river,  and  will  be  built  of  reinforced  con- 
crete with  brick  panels.  The  warehouse  will  have  a  storage 
capacity  of  13,000,000  lbs.  of  binder  twine. 

At  an  open-air  meeting  at  Thamesville,  Ontario,  recent- 
ly, good  roads  advocates  froth  neighboring  townships  as 
far  east  as  London  and  as  far  west  as  Chatham  were  present 
for  the  purpose  of  discussing  the  route  of  the  proposed  pro- 
vincial highway  between  London  and  Chatham.  It  was 
unanimously  agreed  that  the  Longwoods  road  would  be  the 
most  satisfactory  route  and  a  resolution  to  this  eflfect  was 
adopted. 

The  Board  of  works  of  New  Westminster,  B.  C,  will 
shortly  construct  198  feet  of  concrete  sidewalk  on  Royal 
Ave.  This  is  the  first  operation  on  a  new  plan  adopted  by 
the  Board  for  the  replacement  of  wooden  sidewalks  in  bad 
condition  with  concrete  walks.  The  city  contributes  the 
cost  of  constructing  a  wooden  sidewalk  and  the  property 
owners  pay  the  difference  between  that  and  the  cost  of  the 
concrete  one. 

The  Dominion  Oil  Company  have  purchased  the  old  Can- 
ning factory  at  Owen  Sound,  Ont.,  and  will  commence  short- 
ly to  make  the  necessary  alterations  and  repairs  to  accom- 
modate the  new  business  which  will  consist  in  the  manufac- 
ture of  oils,  greases  and  soaps.  The  building  purchased  is 
70  feet  by  38  feet,  three  storeys  high  of  stone  construction. 
Sidings  will  be  built  into  the  property  from  the  Grand  Trunk 
Railway  and  large  cement  receptacles  for  holding  tanks  v.  ill 
be  constructed. 

The  field  work  involved  in  surveys  of  the  Sumas  Lake 
reclamation  project,  in  British  Columbia,  has  now  been  com- 
pleted and  plans  for  the  construction  work  are  in  the  course 
of  preparation.  The  scheme  involves  the  erection  of  a  pump- 
ing station  equipped  with  18  big  pumps  and  an  auxiliary  sta- 
tion with  2  smaller  pumps.  The  work  is  to  be  divided  into 
three  separate  units  with  a  separate  contract  for  each  unit. 
It  is  anticipated  that  the  earthwork  such  as  dykes  and  canals, 
will  cost  in  the  neighborhood  of  $1,000,000.  There  will  be 
another  contract  for  concrete  dams,  pump  houses,  etc.,  and 
one  for  machinery  . 


The  Toronto  Housing  Commission  has  made  a  promis- 
ing start  upon  its  program  of  ."iOO  houses  for  1919.  One 
hundred  houses  are  under  construction;  land  has  been  ob- 
tamed  for  200  more  and  the  commission  has  options  upon 
sufficient  other  properties  to  permit  the  erection  of  the  bal- 
ance. The  Commission  reports  that  the  first  100  houses  are 
well  under  way  and  it  is  expected  that  the  balance  will  be  fin- 
ished in  part  this  Fall  and  those  not  ready  for  occupancy  will 
be  so  far  advanced  that  interior  work  can  be  carried  on  during 
the  Winter. 

Three  hundred  houses  are  now  under  construction 
throughout  Ontario  under  the  Housing  Scheme,  and  it  is 
stated  that  within  another  month  1,000  houses  will  be  erect- 
ed, Nineteen  cities,  29  towns,  13  villages  and  9  townships 
have  adopted  the  housing  plan.  There  are  only  four  cities 
in  the  province  that  have  not  as  yet  taken  advantage  of 
Government  assistance,  namely.  Kitchener,  Belleville,  King- 
ston and  P^terboro.  It  is  estimated  by  Government  officials 
that  about  $10,500,000  will  be  loaned  to  municipalities  this 
year,  of  which  the  Dominion.  Government  will  furnish  $8,- 
500,000.  It  i';  further  estimated  that  next  year,  with  all  the 
commissions  organized,  the  Dominion  Government  will  be 
called  upon  to  loan  the  municipalities  $15,000,000  for  hous- 
ing purposes. 


Personals 

Mr.  R.  J.  Sandover-Sly  has  resigned  his  position  is  town 
engineer  of  Campbellton,   N.B. 

T  Carmichael,  who  was  assistant  to  W.  T.  Mollard,  Pub- 
lic Works  Superintendent,  Regina,  Sask.,  has  taken  over  Mr. 
Mollard's  duties,  the  latter  having  resigned. 

Major  Gordon  M.  West,  of  the  well  known  Toronto  firm 
of  architect.s,  Molesworth,  West  &  Secord,  arrived  home  re- 
cently after  two  years  of  active  service  in  France.  Major 
\Vest  will  shortly  resume  the  practice  of  his  profession. 

Lieut.  Raymond  Stevenson,  of  Fredericton,  N.  B.,  who 
recently  returned  from  overseas,  has  been  appointed  to  a  posi- 
tion on  the  Welland  Canal  engineering  staff.  Mr.  Stevenson 
saw  more  than  four  years'  service  overseas  with  the  Canadian 
Engineers. 

Mr.  Paul  Domville  who  recently  returned  to  Hamilton  af 
ter  two  years'  active  service  with  the  Royal  Naval  Canadian; 
Volunteer  Reserve,  will  associate  himself  with  Gordon  J. 
Hutton,  architect.  Mr.  Domville  served  his  apprenticeship 
with  the  firm  of  Mills  &  Hutton  of  this  city,  and  received  his  . 
architecural  schooling  at  the  Hamilton  art  school  of  the 
technical  school. 

Brig.-Gen.  Charles  Hamilton  Mitchell,  C.B.,  C  M  G 
D.S.O.,  Great  Britain;  Officer  de  la  Ldgion  d'Honneurj 
France;  Croix  de  Guerre,  and  Officer  of  the  Order  of  Leo- 
pold, Belgium;  and  Croci  di  Guerre,  and  Officer  of  the 
Crown  of  Italy,  Italy,  whose  brilliant  record  in  France  dur- 
ing the  years  of  warfare,  has  reflected  honor  upon  the  Can- 
adian engineering  profession,  and  upon  Canada  itself,  now 
returns  to  Toronto  to  use  his  talents  in  the  pursuits  of  peace 
As  our  readers  will  recall,  Gen.  Mitchell  has  been  appointed 
Dean  of  the  Faculty  of  Applied  Science  and  Engineering  of 
the  University  of  Toronto  and  at  the  same  time  will  retain 
his  connection  with  the  firm  of  C.  H.  and  P.  H.  Mitchell. 
The  engineers  of  Montreal,  in  honor  of  their  distinguished 
confrere,  held  a  banquet  upon  the  occasion  of  his  arrival 
in  that  city,  and  the  Engineer's  Club  of  Toronto,  on  his  re- 
turn home,  tendered  him  a  similar  token  of  their  respect. 


Brodie's  Limited,  Montreal,  have  obtained  a  con- 
tract for  the  supply  of  granite  block.s  for  pavinp  for 
the  city  of  Sherbrooke,  P.  Q 
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